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1. 

This invention relates to the formation of con 
tinuous or elongate, metal strips, especially to 
the formation of Such metal strips under Con 
trolled pressures, usually appreciably below at 
moSpheric. 

Metallic strips made in accordance with the 
teachings of the invention are particularly suit 
able for use in the manufacture of electric con 
densers although they may be used in any de 
sired manner. 
In the formation of metal strips of the above 

class, one method of forming Such strips is to 
spray metal continuously onto a moving base 
strip and solidify such metal onto the base strip 
So as to form a Continuous metal Strip from the 
deposited metal. Formation of uniform metal 
strips that have desirable electrical properties 
is difficult since the sprayed metal tends to form 
strips which are not of the same gauge through 
out. Furthermore, sometimes it is difficult to ob 
tain the degree of porosity or density desired in 
such metal strips. Also, excessive oxidation is 
frequently present and the degree of fineness of 
spray is ordinarily difficult to regulate, in at 
mospheric spraying operations. 
The general object of the present invention is 

to provide a novel, effective method of produc 
ing elongate metal strips or metal layers of uni 
form composition and electrical properties. 
Another object of the invention is to deposit 

sprayed metal particles onto a base strip with 
the spraying and depositing action occurring 
under subatmospheric pressures. 
A further object of the invention is to deposit 

sprayed metal particles uniformly in a completely 
controlled atmosphere. 
A further object of the invention is to con 

trol the temperatures of sprayed metal particles 
and to control the temperature of a base strip 
onto which the metal particles deposit. 
Another object of the invention is to utilize 

increased pressure differentials in Spraying 
molten metal. 
A further object of the invention is to pro 

vide a metal strip made from spray deposited 
metal particles which is free from entrapped 
gaSeS. 
The foregoing and other objects and advan 

tages of the invention will become apparent as 
the specification proceeds. 

Attention is directed to the accompanying 
drawing wherein: 

Fig. 1 discloses a vertical section of one form 
of apparatus for practicing the invention; and 

Fig. 2 is a fragmentary section taken on line 
2-2 of Fig. 1. 
The present invention is a continuation in part 

of my copending application entitled Method of 
and Apparatus for Spraying Metal, Serial No. 
548,023, filed August 4, 1944, and now abandoned. 
The specific apparatus disclosed herein is de 
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2 
scribed in more detail in a copending applica 
tion Serial No. 1,926, filed January 13, 1948, by 
Robert M. Brennan, wherein such apparatus and 
its use is claimed. 
The structure shown in the drawing includes 

an enclosed chamber 0 in which is positioned 
a metal storage pan or crucible , which has 
an extension spout 2 provided thereon. An in 
verted container 3 is positioned over a portion 
of the metal storage pan. ff and is Supported 
thereby. The inverted container 3 is adapted 
to receive a supply of molten metal 4 therein 
and retain same at a different level from metal 
in the extension spout 2. This action is ef 
fected by means of an outlet 5 that is formed in 
the container 3 adjacent the extension spout 
2 of the pan . Any conventional means are 

associated with the outlet 5 so as to regulate 
the flow of the molten metal therethrough. In 
this instance, a float type of valve is provided 
for maintaining the metal 4 at a predetermined 
level in the spout 2 and such device includes 
a gate valve 6 that has a lug extending out 
Wardly therefrom. The gate valve 6 is posi 
tioned within the container 3 and seals the out 
let f 5 when the valve is seated on the inner Sur 
face of the container 3 adjacent the outlet 5. 
A float 8 is provided and is carried on the metal 
4 in the extension spout 2. This float l'8 con 
nects through a lever arm 9 to the lug on the 
gate valve 6. A pin 2 extends through the lever 
arm 9 and pivotally secures it to an extended 
portion of the container 3. Thus as the level 
of the molten metal in the extension spout 2 
falls below a predetermined value, the float 8 
will cause the valve f to be opened slightly and 
metal from the supply chamber will flow into the 
spout to maintain the metal level therein Sub 
stantially constant even though metal may be 
intermittently or continuously Withdrawn there 
from. 
The container 3 may be supplied with a Stor 

age ladle 22 which is positioned within the con 
tainer and is controlled from the outside of the 
container by means of a control arm. 23. The 
control arm 23 may be extended to a point be 
yond the confines of the chamber 10, if desired, 
so that, in all events, metal can be placed inside 
of the inverted container 3 through a trap feed 
tube 24 provided for the container and such 
molten metal may be stored in the ladle 22 and 
added intermittently to the pool of metal re 
tained in the container f3. 
The foregoing apparatus Will maintain a con 

stant or uniform pressure head of molten metal 
in the extension spout 2 and any type of Spray 
device may be associated with or connected to 
the extension spout 2 so as to be Supplied with 
a uniform pressure source of molten metal. In 
this instance a nozzle 25 is shown secured to the 
lower surface of the extension Spout 2. This 





2,639,490 
5 

The metal strip may be heated to the point of 
vaporization and attain a mirror-like, continuous, 
dense metal in the strip, which heating may occur 
at any desired time. 
While any desired material may be sprayed in 

accordance With the invention, the method is 
primarily provided for the formation of metal 
Strips from aluminuin or ninagnesiuin. Aluminlinn 
strips are particularly suited for use in the pro 
duction of electrodes for electric condensers. 
By practice of the present invention, a uniforn 

metal deposit action can be realized to produce 
a uniform size metal strip which has uniform 
electrical properties. 
As previously pointed out herein, any kind of 

apparatus may be used in the practice of the 
invention and likewise any desired operable size 
of apparatus may be used. The base strip may 
be formed of any desired composition and it is 
even possible to use a polished cylinder for de 
posit of sprayed material thereon with the strip 
produced being continuously removed from one 
portion of the cylinder while molten metal par 
ticles are continuously deposited on another por 
tion of the moving cylinder which would be driven 
in a uniform manner. 
Of course, only the end of the nozzle and the 

deposit means may be subjected to a vacuun if 
desired and any desired pressure, usually above 
atmospheric, may be set up in the chamber ( 
by any desired type of apparatus. It also is poS 
sible to set up a different pressure in the containel 
3 than exists at other points within the chamber 
f0. Even hydraulic pressures in excess of 250 
pounds per square inch in differential may be 
used in chamber in relation to the Spray Sec 
tion 0, and no atomizing gas as shown entering 
at 27 is needed, only the pressure and heat On 
the molten metal being utilized to make a fog or 
mist thereof as such molten metal is being de 
posited. The action of the metal when sprayed, 
will be at least partly dependent upon the nozzle 
design and any desired nozzle construction may 
be used. 

In depositing metal in accordance with the 
invention it Will be realized that the metal may 
be atomized, or vaporized, when in the process 
of deposition since the release of the heated metal 
into the vacuum through the nozzle 25 may cause 
such action, and this action may result regard 
less of whether a carrier gas is provided for the 
hot metal or not. By the pressure on the hot 
metal, a directional spraying of same, whether 
leaving the nozzle as a liquid or gas, can easily 
be effected. The spray action will be controlled 
by the temperature of the sprayed metal, the 
degree of vacuum in the chamber 9, the pres 
sure in the chamber 0, and the design of the 
spray nozzle. 

Usually the deposited metal is received upon 
a moving base strip but the invention is not 
limited to such deposition action. 
While one complete embodiment of the inven 

tion has been disclosed herein, it Will be appreci 
ated that modification of this particular embodi 
ment of the invention may be resorted to With 
out departing from the scope of the invention 
as defined by the appended claims. 
Having thus described my invention, what I 

claim is: 
1. That method of depositing metal comprising 

the steps of liquefying a metal, applying a con 
stant pressure to the metal, and Spraying the 
metal under pressure into a reduced pressure 
atmosphere to aid in vaporization and atomiza 
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6 
tion of the sprayed metal while it is projected 
in a desired direction. 

2. The method of producing an elongated metal 
strip comprising continuously depositing discrete 
molten metal particles from a uniform pressure 
head of molten metal onto a base member, and 
maintaining a partial vacuum on the molten 
metal particles during such deposition. 

3. The method of producing an elongated metal 
strip comprising continuously depositing discrete 
molten metal particles from a uniform pressure 
head of molten netal onto a base member, main 
taining a partial Vacuum on the molten metal 
particles during such deposition, and compacting 
the deposited metal While retaining it under a 
partial Vacuum. - 

4. The nethod of spray depositing a layer of 
molten metal comprising maintaining a constant 
head on a body of molten metal, depositing the 
metal on a base by spray discharging it from the 
body of metal toward the base, and maintaining 
a partial Vacuum on the discharged metal during 
Such deposition. 

5. The method of uniformly spraying molten 
metal to form a composite strip comprising the 
steps of maintaining a constant head on a body 
of molten metal and a constant level of the mol 
ten metal, and continuously depositing metal 
onto a base strip by Spray discharging it from 
the body of metal toward the base strip. 

6. The method of forming an elongated metal 
strip comprising the Steps of maintaining a con 
stant head On a body of molten metal, continu 
Ously depositing the metal onto a base by spray 
discharging it from the body of metal toward 
the base, and continuously removing the spray 
deposited layer of metal from the base as an 
elongated Strip. 

7. The method of forming an elongated metal 
strip comprising the steps of maintaining a con 
stant head on a body of molten metal, continu 
ously depositing the metal onto a base by spray 
discharging it from the body of metal toward the 
base, continuously removing the spray-deposited 
layer of metal from the base as an elongated 
strip, and controlling the exposed Width of the 
base to regulate the width of the spray-deposited 
Strip. 

8. The method of forming an elongated metal 
strip comprising the Steps of maintaining a con 
stant head On a body of molten metal, continu 
ously depositing the metal onto a base by Spray 
discharging it from the body of metal toward 
the base, and continuously moving the base at 
a constant lineal speed past the spray of the 
molten metal whereby to form thereon a spray 
deposited layer which is of uniform thickness 
longitudinally of the base. 
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