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MOL'I‘EN METAL DELIVERY SYSTEM 

BACKGROUND or THE INVENTION 
1. Field of the Invention 
This invention relates to molten metal delivery sys 

tems for delivering molten metal from a reservoir to a 
station for receiving and casting molten metal into a 
solid form. I 1 

2. Brief Description of the Prior Art‘ 
Molten metal delivery systems commonly rely upon 

a pressure head concept to deliver molten metal from 
a reservoir to a casting station or the like. Alternative 
forms of delivering molten metal include the-concept 
of dipping into a reservoir with a bucket or cup-like ap 
paratus and then delivering the molten metal to a sta 
tion. 7 v 

In the field'of battery fabricating mechanisms, such 
_ as those mechanisms recently developed for use in car 
rying out the‘ so-called “cast on” method of battery fab 
rication, such as exempli?ed in Farmer patent 
3,504,73l, molten metal is deliveredfrom a reservoir 
through a conduit extending outwardly therefrom 
below the ‘level of the liquid to the casting station for 
delivery into a series of molten metal pools to be cast 
on battery post and straps. This form of delivery system 
is satisfactory andworkable, but has some disadvan 
tages in those instances where the components of the 
casting station must be repaired, or whereithe casting 
station is to be changed to be adapted to cast post and 
straps on different size batteries, or in any instance 
where it is desired to stop the ?ow of molten metal in 
an effort to either repair a portion of the ?uid delivery 
line or change'the casting conditions thereof. Accord 
ingly, it is the object of this invention to meet'the need 
and desire in the art to provide an improvement in a 
system for delivering molten metal from a reservoir to 
a casting station. ' ‘ ' 

SUMMARY OF THE INVENTION’ 
‘ This invention, is directed, in brief, to the provision 
of an improved molten metal delivery system. 
The best mode currently contemplated for carrying 

out the invention includes the provision of a molten 
metal reservoir, a dispensing means such as a casting 
station for receiving molten metal from the reservoir 
and casting it into solid form on another component, 
with conduit means interposed between the reservoir 
and the casting station, the conduit means having a por- ' 
tion of higher elevation than the remainder of the sys 
tem. In addition, the conduit is provided with an up 
right portion which extends downwardly. into the reser 
voir and terminates in an open end. A first resealable 
closure member is provided for closing the open end of 
the upright portion within the reservoir and a second 
resealable closure member is provided in the portion of 
higher elevation. The second resealable closure means 
may be opened and molten metal poured into the con-. 
duit, following which the second resealable means may 
be closed, and subsequent thereto, the first resealable 
closure member may be removed from thebottom of 
the open end of the conduit within the reservoir so that 
the system is in a condition for the continual'flow of 
molten metal through the conduit ‘from the reservoir to 
the dispensing station. ' 
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BRIEF DESCRIPTION OF THE DRAWINGS 

. FIG. 1 is a diagrammatic top plan view of. the molten 
metaldelivery system of this invention; 
FIG. 2 is an enlarged fragmentary view of a portion 

of FIG. 1; ' 

FIG. 3 is a side elevational view of a portion of the 
molten metal delivery system of this invention, and 
FIG. 4 is an enlarged section view taken generally 

along the line 4-4 of FIG._3. _ . . . . I 

While this invention is susceptible of embodiment in 
many different forms, there is shown in the drawings 
and will herein be described in detail a specificembodi 
ment therefor, with the understanding that the present 
disclosure is to be considered as an exempli?cation of 

> the principles of the invention and is not intended .to 
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limit ‘the invention to the embodiment illustrated. 

BRIEF DESCRIPTION- OF THE PREFERRED 

EMBODIMENT ‘ . 

' The molten metal delivery system 10 of this invention 
is intended for use in delivering molten metal 12 from 
a reservoir 14 to a dispensing station 16, or a similar 
station, wherein the molten metal is to be cast into a 
solid form. I 

The dispensing station 16 may be similar to the cast 
ing stationportion of a battery fabricating machine 18, 
such as shown and illustrated in the Farmer US. Pat. 
No. 3,504,731 assigned to the assignee of thisinven 
tion. The battery fabricating machine 18 disclosed'and 
claimed in Farmer US. Pat. No. 3,504,731, is utilized 
in carrying out the so-called “cast-on" method of bat 
tery fabrication. The machine includes a loading sta 
tion 20, a fluxing station 22, a casting station 16' and 
an unloading station 24. By way of example, casting 
station 16' is provided with dispensing and metering 
means which includes a pair of manifolds 16a, each 
having a plurality of valve blocks 16b in communica 
tion therewith. The valve blocks terminate in openings 
16c and ?ow of molten metal through openings 16c is 
controlled by valve actuator links 16d. Molten metal 12 
is fed from reservoir 14 to the casting station 16', 
through valve blocks 16b, where it is cast upon the lugs 
of the battery‘elements to form straps and posts, as de 
sired, of battery groups which are to be'assembled into 
batteries. - i , 

Included in the molten metal delivery system of this 
invention is a conduit means 26, preferably in the form 
of an identical pair of conduits for delivering molten 
metal to a casting station 16’ where there are provided _ 
two rows of mold pools. It is to be understood that the 
inventionneed not be limited to, or only applied in, a 
situation where'there are two conduits 26, but isv 
equally applicable wherein there is only a single con 
duit or a multiplicity of conduits 26. 

~In the illustrated embodiment (FIG. 3), the conduits 
26 are generally serpentine in side elevation and in 
clude one end, 28, which is in communication with a 
dispensing station 16. From ‘the one end 28, the conduit 
26 has a horizontal portion 30 which terminates in a U-i 
shaped portion 32, which, in turn, terminates in an up 
wardly inclined portion 34. Upwardly inclined portion 
34 terminates in a portion of uppermost elevation, such 
as the rounded peak 36, from which the conduit 26 ex 

. tends in a slight downward taper 38 towards an elbow 
?tting 40. Elbow fitting 40 receives upright tube 42 
which terminates in another, or‘ open, end 44. 
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The molten metal delivery system 10 is further pro 
vided with a ?rst resealable closure means 46. First clo 
sure means 46 includes an elongate handle 48 having 
a transversely returned upper portion 50 at the upper 
end thereof, and a lateral extension 52 at the lower end 
thereof. Lateral extension 52 supports an uprightly ex 
tending plug 54 ofa size and shape to snugly occupy 
the interior of the open end 44 of upright tube 42 of 
conduit 26. 
The ‘molten metal delivery system of this invention 

also includes a second resealable closure means 58 for 
establishing communication with the interior of the 
conduit 26. Second closure means 58 includes an open 
ing 60 in the conduit having a plug ?tting 62 connected 
therein. Plug ?tting 62 includes the through opening 64 
and a threaded exterior 66 for receiving the threaded 
interior 68 of cap 68a. 
The molten metal delivery system of this invention is 

further provided with a means for heating the conduit 
26. As shown, particularly in FIG. _4, preferably, the 
conduit 26 is generally rectangular in cross-section. A 
heater rod 70 extends along the underside of the con 
duit between end 28 and elbow 40. The heater rod 70 
is received within a heat dissipater 72 and, particularly, 
within a channel 74 thereof. Preferably, the heat dissi 
pater 72 is made of a metal similar to the conduit 26 so 
that the expansion rate of the dissipator and conduit 
will be the same and so that the conduit will rapidly ab 
sorb and receive excess heat given off by the heater rod 
70. 

In use, the conduit is first activated for delivering 
molten metal from the reservoir by inserting the plug 
54 of ?rst closure means 46 into the open end 44. Fol 
lowing this, the cap 68a of the second closure means 58 
is removed from the threaded exterior 66 of plug 62 
and molten lead is; supplied through the plug opening 
64 and opening 60 in the conduit into the interior'of the 
conduit 26. After the interior of the conduit 26 is com 
pletely ?lled with molten lead, the threaded cap 68 is 
again screwed-onto the threaded exterior to close the 
second closure means. Following this, the plug 54 of 
the ?rst closure means 46 is removed from the open 
end 44 of the upright portion 42 of conduit 26. This 
places the system in a condition for continual siphoning 
or movement of the molten metal 12 from the reservoir 
14 to the dispensing station- 16 when the metering 
means, if any, are open or in a dispensing condition. 
This condition will continue until it is interrupted, such 
as by means of re-establishing' communication with the 
exterior of the conduit 26 by removing the cap 68a of 
the second closure means or by way of replacing the 
?rst closure means member. ' ' - 

When ‘the movement of molten metal to the conduit 
26 is terminated, such as byiremoving cap 68a, a quan 
tity. of molten metal will remain in the conduit. How 
ever, this metal will-remain in a‘liquid state due to the 
presence of the heater rod 70. Repairs or adjustments 
which may have to be made at the dispensing station 16 
can be performed, following which the system can be 
immediately returned to operation by the procedure 
previously described. In those instances where the dis 
pensing station is a casting station which is adapted for 
casting portions on battery plates wherein the lugs are 
spaced a different distanceapart, the conduits 26 may 
be easily adjusted by lateral movement relative to each 
other without further interruption of the delivery pro 
cess. This system tends to draw molten metal closest to 
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the bottom of the reservoir where the molten‘ metal is 
less likely to contain impurities or foreign matter. 
The heater rod 70 is preferably an electrical resis 

tance heater which is connected to a source of power 
for generating heat along the length of the rod. This 
type of rod may be easily bent to follow the serpentine 
contour of the conduit 26 and, in combination with the 
rectangular cross-sectional con?guration of the con 
duit, and the adjacent heat dissipater 72, provides a 
thorough distribution of heat throughout the entirety» of 
the conduit. As diagrammatically illustrated in FIG. 3 
a support member 80rmay be positioned atthe reser 
voir 14 to assist in holding the conduit 26 suitably ele 
vated with an open end 44 of portion 42 closely adja 
cent to, but spaced from, the bottom of the reservoir 
14. 

It has been found that the metal delivery system of 
this invention maintains a steadier flow of molten metal 
through the conduit thereby promoting a more uniform 
dispensation of molten metal from the valve manifold. 
The flow can be immediately shut off by removing cap 
68a to allow the entry of air into the system. During the 
interim, the‘heater rod will maintain molten metal re 
maining in the conduit in a liquid state and the ?ow of 
metal may be rapidly resumed. The speci?c con?gura 
tion of the conduit and captivation of the heater rod 
within the dissipator 72 has been found to prolong the 
life of the heater rod. In those instances where two con 
duits 26 are in communication with two sides of a cast 
ing station, the conduits are free-to “float" relative to i 
each other, responsive to heat expansion and contrac 
tion. The lowermost bend 32 serves the function of a 
trap to exclude air from ?owing to the manifold during 
those occasionswhen the cap is opened to interrupt the 
?ow of metal. Thus, the molten metal delivery system 
of this invention may be rapidly and easily placed in 
operation or shut off for repairs or adjustments, can be 
easily adapted to accommodate different size of battery 
plates and provides a steady flow of purer molten metal ' 
to a casting station. 

- While the preferred embodiment illustrates the use of 
the plug 54 and cap 68a'for initiating and terminating 
fluid ?ow it is to be understood that other procedures 

' could be utilized. For example, the end 44 could re 

50 

60 

main open and the cap 68a removed, following which 
a source of suction could be'applied to the system 
through the opening 64. One means of accomplishing _ 
this is to thread a short length of hollow pipe about the a 
threaded exterior 66 and then applying suction to the 
pipe. As molten lead begins to ?ow through the system, 
some of it will be drawn up through the relatively cold 
suction pipe. It will rapidly harden, thereby sealing off 
the system at this point and permitting the continued 
?ow ‘of molten lead through the conduit 26. 
The foregoing detailed description has been given for 

clearness of understanding only, and no unnecessary 
limitations should be'iunderstood therefrom, as some‘ 
modi?cations may be obvious to those skilled in the art. 

I claim: 
1. A molten metal delivery system for delivering mol 

ten metal from a reservoir to a dispensing station com 
prising: - - -. 

a normally continuous flow siphon conduit means ex 
tending from the reservoir to the dispensing station 
having one end in communication with said dis 
pensing station, with the other-end terminating in 
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an opening submerged in the molten metal in the 
- reservoir; said conduit normally being continuously 
full of molten metal when in use; a ?rst resealablev 
closure means of a size and shape to close said 
other end of said conduit; second releasable clo 
sure means at an elevated position intermediate the 
ends of the conduit for establishing communication 
between the interior and exterior of the conduit 
when opened to stop the siphon flow from the res 
ervoir to the dispensing station in case repairs are 
needed; whereby when said ?rst closure means is 

‘ in position closing the other end of said conduit, 
the second closure means may be opened and said 
conduit ?lled with molten metal through the open 
ing, following which the second closure means may 
be closed, the ?rstclosure means removed, and the 
conduit will be in a condition providing continuous 
communication‘of molten metal from said reser 
voir to the dispensing station. 

2. The molten metal delivery system of claim 1 
wherein said second closure means is located substan 
tially at the uppermost portion of said conduit. 

3. The‘ molten metal delivery‘ system of claim 1 
wherein heater means is associated with the conduit 
and extends from ‘said upright‘portion to said dispens 

5 

25 
ing station and a heat dissipation member embracing , 
said heater means. I 

4. The molten ‘metal delivery system of claim 3 
wherein the heat dissipation member comprises a chan 
neled member which extends generally the length of 
the conduit. ' 

5. A molten metal delivery system for delivering mol 
ten metal from a reservoir to a dispensing station com 
prising: 
a conduit means having one end in communication 
with said dispensing station, with the other end ter 
minating in an opening positioned in the reservoir; 
a ?rst resealable closure means of a size and shape 
to close said other end of said conduit; second re 
sealable closure means intermediate the ends of the 
conduit for establishing communication between 
the interior and exterior of the conduit; whereby 
when said ?rst closure means is in position closing 
the other end of said conduit, the second closure 
means may be opened and said conduit ?lled with 
molten metal through the opening, following which 
the second closure means maybe closed, the first 
closure means removed, and the conduit will be in 

I a condition for permitting ?ow of molten metal 
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6 
from said reservoir to the dispensing station, said 
first closure means including an upright plug 
mounted on a lateral extension of an elongate han 
dle. 

6. A molten metal delivery system for delivering mol 
ten metal from a reservoir to a dispensing station com 
prising: 

a conduit means having one end in communication 
with said dispensing station, with the other end ter 
minating in an opening positioned in the reservoir; 
plug means of a size and shape to close said other 
end of said conduit; means for moving said plug 
means between sealing and opening positions with 
respect to said other end of the conduit; resealable 
closure means intermediate the ends of the conduit 
for establishing communication between the inter 
ior and exterior 'of the conduit; whereby when said 
plug means is in position closing the other end of 
said conduit, the resealable closure means may be 
opened and said conduit ?lled with molten metal 
through the opening, following which the closure 
means may be closed,‘the plug means removed to 
open position, and the conduit will ‘be in a condi 
tion for permitting flow of molten metal from said 
reservoir to the dispensing station. ' ' ‘ 

7.'A molten metal delivery system for delivering mol 
ten metal from‘ a- reservoir to a dispensing'station com 
prising: . 

a conduit means including a molten lead transporting 
portion which is generally rectangular in cross 
section, said conduit having one end in communi 
cation with said dispensing station, with the other 
end terminating in an opening positioned in the res 
ervoir; a ?rst resealable closure means of a size and 
shape to close said other end of said conduit; sec 
ond resealable closure means intermediate the 
ends of the conduit for establishing communication 
between the interior and exterior of the conduit; 
whereby when said ?rst closure means is in position 
closing the other end of said conduit, the second 
closure means may be opened and said conduit 
?lled with molten metal through the opening, fol 
lowing which the second closure means maybe 
closed, the ?rst closure means removed, and the 
conduit will be in a condition for permitting flow of 
molten metal from said reservoir to the dispensing 
station, said generally rectangular portion accom 
modating expansion during heating thereof. 

* * * * * ' 
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