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1. 
This invention relates to a method of atomizing 

metal and has for its principal object the pro 
vision of a method of atomizing a metal alloy 
having as principal elements thereof, copper and 
lead, and by the practice of which method Such 
alloy may be atomized without the formation of 
an excessive coating of oxide on the particles 
produced thereby. 

Objects of the invention include the provision 
of a method of atomizing an alloy having as 
principal elements thereof copper and lead, with 
or without the addition of tin, so as to form a 
loose mass of finely divided particles, and by 
the practice of which the oxygen content of the 
mass of atomized particles, because of the oxide 
coating on the particles produced during the 
atomization, does not exceed 0.5%; the provision 
of a method of atomizing an alloy of the type 
above defined in which the alloy in molten con 
dition is subjected to the effects of high velocity 
water in a non-oxidizing or in a reducing atmos 
phere; the provision of a method as above de 
scribed in which the atomization of the metal is 
carried on in a closed space from which air has 
been displaced by a non-oxidizing or a reducing 
gas; the provision pf a method as above described 
requiring the use of a minimum amount of a non 
oxidizing or a reducing atmosphere; the provision 
of a method as above described including the 
additional step of effecting a separation of the 
atomized particles in accordance With the size 
thereof; the provision of a method as above 
described, including the use of means for dis 
sipating the force of the stream of water after 
it has served its purpose in breaking up the 
particles of molten metal being atomized; and 
the provision of a method as above described by 
the practices of which metal of the character 
described may be quickly and economically 
atomized and in which the resulting particles of 
metal will have a minimum amount of oxide 
coating thereon. 
The above being among the objects of the 

present invention, the same consists in certain 
novel steps of operation to be hereinafter de 
scribed with reference to the accompanying 
drawings, and then claimed, having the above 
and other objects in View. 
In the accompanying drawings which illus 

trate a suitable form of apparatus by means of 
which the method of the present invention may 
be carried out, and in which like numerals refer 
to like parts throughout the several different 
views; . . 

Fig. 1 is a vertical sectional view taken cen 
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trally and longitudinally through a metal atomiz 
ing apparatus by the use of which the method of 
the present invention may be carried out, 

Fig. 2 is a vertical transverse sectional view 
taken on the line 2-2 of Fig. 1; 

Fig. 3 is a vertical transverse sectional view 
taken on the line 3-3 of Fig. 1, and 

Fig. 4 is a fragmentary, vertical sectional view 
taken on the line 4 of Fig. 2. 
While the method of the present invention is 

believed of value in the atomization of any metal 
or metal alloy, it is particularly useful in the pro 
diliction of the atomized metal disclosed and 
claimed in our copending application for Letters 
Patent of the United States for improvement in 
Atomized metal, filed on even date herewith, and 
Serialiy numbered 645,948. The apparatus herein 
shown as applicable to the carrying out of the 
present method forms the subject matter of our 
application for Letters Patent of the United 
States for improvements in Apparatus for atom 
izing metal, filed on even date herewith and 
Serially numbered 645,946. The said copending 
applications deal particularly with an atomized 
metal alloy in which copper and lead formes 
Sential elements and which particles have an 
Oxide coating of a desirably small value, and to 
an apparatus for producing such atomized 
particles. 
A typical example of a copper-lead alloy in the 

atomizing of which the present invention is par 
ticularly adaptable is as follows: 

. - - - Per cent 

Lead ------------------------------ i0 to 50 
Nickel ------------ - - - - - - - - - - - - - ----- 0 to 2 

Tin ------------------------------- 0 to 2 
Phosphorus --------- --------------- 0 to 0.10 
Copper ------------- - Substantially the balance 
A typical example of a lead bronze in the 

atomizing of which the present invention is par 
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ticularly adaptable is as follows: 
Per cent 

ead ------------------------------- 5 to 30 
Tin -------------------------------- 5 to . 12 
Zinc ---------------------- ---------- 0 to 6 
Nickel -------- ---------------------- 0 to 2 
Phosphorus ------------------------- 0 to 0.5 
Copper -------------- Substantially the balance 
Atomized particles of such copper-lead alloys 

find their principal use in connection with the 
formation of sintered bearings for rotating shafts 
and the like. When formed in accordance with 
conventional practice, the alloy is melted and in 
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the form of one or more fine streams is discharged 
into a blast or spray of water simply directed and 
surrounded by air. The blast of air breaks up the 
fine streams of molten metal into fine particles 
and solidifies them. So that they produce a mass 
of loose powder-like material. However, the 
short time that such particles are exposed to the 
air in their molten state, as Well as to the water, 
in accordance With conventional practices, is Suf 
ficient to produce on each particle a Coating 
consisting of one or more of the oxides of lead. 
When tin is also an element of the alloy, at least 
a part of the coating may consist of tin oxide. 
There are five different oxides of lead, but in view 
of the temperatures involved it is presumed likely 
that one or all of the following three lead oxides 
are present in such coating: PbO, Pb3O4 and 
Pb2O3. Atomized particles produced in the con 
ventional manner thus described will usually be 
found to have an oxygen content, because of the 
oxide coating, in excess of 1%, probably averag 
sing about 1.2%. The average oxygen content of 
the three oxides above listed is 8.6%. If this 
average figure is used as a basis for calculating 
the amount of oxide present in a mass of the 
atomized alloy, then an atomized mass of the 
alloy having 1% of oxygen would mean that there 
would be about 11.6% lead oxide present. With 
an average oxygen content of 1.2%, then there 
Would be about 13.92% of lead oxide present in 
a mass of the atomized alloys under considera 
tion. This means that for a given amount of 
such atomized alloy, there is present an average 
of in the neighborhood of 13% to 14% of the 
weight of the mass in the form of an oxide coat 
ing on the particles. 
Where a powder comprising such atomized 

particles of lead bearing copper alloys is applied 

O 

are not used up in the process. 
5 
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4 
furnace without the necessity of further reducing 
the oxygen content of the mass of powdered 
metal, and therefore the speed of the sintering 
operations may be substantially doubled over 
that where conventionally formed atomized metal 
is employed as a powdered layer in the manufac 
ture of bearings or the like. 

However, the atomization of such molten metal 
must not only be carried on in a non-oxidizing or 
in a reducing atmosphere to obtain the desired 
results, but in order to be commercially practical, 
the operation must be such that excessive 
amounts of these non-oxidizing or reducing gases 

This is accom 
plished in accordance with the present invention 
by carrying on the atomizing operation within a 
Space Substantially sealed against the admission 
of air into it, which space may be made a rela 
tively small size and from which air has been dis 
placed by a non-oxidizing or a reducing gas, 
Small amounts of which are preferably continu 
Ously Supplied thereto so as to prevent contami 
nation of the gas by air. As a result, the only 
oxide coating which may be found on the particles 
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as a coating to a steel strip and passed through a . 
sintering furnace to cause the various particles 
to adhere to one another and to the steel backing 
strip, as is a conventional practice in the forma 
tion of bearings, the amount of oxide present in 
the conventionally formed powder is so great aS 
to require reduction of the oxide coating in the 
sintering furnace, by the combined application of 
heat and a reducing atmosphere, before a satis 
factory bond can be obtained between the various 
particles and between the particles and the steel 
strip. As a result, the passage of such strip 
through a sintering furnace has been consider 
ably slowed down as compared to the speed that 
would be possible of such oxide coating were 
initially of no greater value than that at which 
satisfactory sintering may be produced by heat 
alone without the necessity of reducing the per 
centage of oxide present. 
We have found that if the atomization of such 

metal is carried on in a non-oxidizing or in a 
reducing atmosphere, the production or an oxide 
coating on the atomized particles may be reduced 
to a desired extent, the amount of oxide thus 
produced being substantially limited to the 
amount of oxygen which the particles pick up 
solely from the water spray. The amount of 
oxide coating thus produced on such atomized 
particles will be so Small that the oxygen content 
of a given mass of particles may be as low as 
approximately 0.06%, and rarely if ever, over 
0.5%. As long as the oxide coatings on such 
particles do not provide an oxygen inclusion in a 
maSS of Such particles greater than the percent 
age last stated, a satisfactory bond between the 
various particles, and between such particles and 
the steel strip may be obtained in a sintering 
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atomized will be caused substantially solely from 
the oxygen drawn by such particles when in 
molten condition from the water employed in the 
atomization step, the amount of oxide formed 
thus being kept at a minimum. 

It will be appreciated that the form of the 
apparatus to carry out the method of the present 
invention inlay vary considerably in accordance 
With the desires of the particular designer with 
out any particular difference in result as long 
as the essential steps of the invention are foll 
lowed. The apparatus shown in the accompany 
ing drawing illustrate one form of such apparatus 
which has been found satisfactory in the carry 
ing out of the present method. 

Referring now to the accompanying drawings, 
it will be noted that the apparatus comprises 
generally a tank or container () in one end of 
which and adjacent the top thereof is positioned 
one or more nozzles, here shown for the purpose 
of illustration as a single nozzle 2, arranged to 
direct a stream or spray of water therefrom 
preferably lengthwise of the tank as shown. It 
will be understood that the tank or container is 
either closed or is otherwise sealed against the 
leakage of air thereinto. The nozzle f2 is con 
nected by a pipe such as 4 with a suitable source 
of Water under pressure, such as the pump 6. 
Preferably, the pipe 4 projects into the container 
fo through a coverplate or manhole cover 8 re 
movably secured and sealed to the corresponding 
end face of the tank or container 9 over the hole 
20 formed therein by means of bolts or screws 
Such as 22. 
Means are also provided for introducing a suit 

able reducing or non-oxidizing gas such as nitro 
gen, hydrogen, helium, illuminating gas either in 
its natural or cracked state, or the like, into the 
tank or container G, and this may be done in 
any suitable manner and be obtained from any 
Suitable source. In the drawings, such gas is 
obtained from a conventional pressure bottle 
24 from which it is fed to the tank through a con 
ventional reducing valve or the like, 26. In Fig. 
1, one tube 28 is shown as extending from the re 
ducing valve 26 through the coverplate 8, to 
which it is sealed, into the interior of the tank 
or container 0 where it connects with a cross 
pipe. 30 disposed with its axis vertical and its 
opposite ends open for the escape of such gas 
into the interior of the tank or container O. 
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A second pipe or tube 32 is also shown as ex 
tending from the reducing valve 26 through the 
cover 8 to which it is sealed and into the in 
terior of the nozzle 2 where the eduction effect 
of the stream or spray of water discharged from 
the nozzle 2 aids in drawing the gas into the 
tank or container A) and diffusing it therein. 
Either one or both of these two means for intro 
ducing the nonoxidizing or reducing gases into 
the tank or container it may be employed, or 
any other suitable means for producing an equiv 
alent result may be employed in place thereof. 
The molten metal which is to be atomized is 

introduced into the tank or container prefer 
ably in the form of one or more relatively fine 
streams which are discharged into the stream 
or spray 34 of water issuing from the nozzle 2. 
While any suitable means may be provided for 
effecting this l'esuit, the apparatus shown pro 
vides the following described means, as disclosed 
in Fig. 1. The upper wall of the tank or con 
tainer is is provided with a relatively short open 
ended cylindrical tube 36 which projects verti 
cally through such wall and is rigidly fixed and 
sealed thereto as by welding or the like. The 
lower end of the tube 35 terminates in vertically 
Spaced relation above the stream or spray 34, 
preferably a substantial distance from the nozzie 
i2. A suitable crucible 38 is removably received, 
preferably in more or less fitted relation, in the 
upper end of the tube 36. The bottom wall of 
the crucible 38 is provided with one or more fine 
holes 40 through which molten metal such as 42 
introduced into the crucible 33, as for instance 
from a ladle such as 34, may flow in the form 
of fine streams & 3 into stream or spray 3A. The 
stream or spray 33 may be unconfined below the 
tube 38 where the molten metal is introduced 
into it. On the other hand, if desired, the 
stream or spray 34 at the point where the molten 
metal is introduced into it may be confined with 
in an open ended tube $8, as shown in Fig. 1, 
secured to the lower end of the tube 36 and into 
which the tube 36 opens. Where the tube 48 
is not employed, then it may be desirable to pro 
vide a window such as 50 directly over the stream 
or spray 34 on the downstream side of the tube 
36 so as to enable the character of the stream or 
spray 34 to be visually inspected. The window 
50 is, of course, sealed at its margins to the tank 
or container in any suitable manner. 

In order to permit the escape of air and gas 
from the tank o' container, an inverted U 
shaped tube 52 is provided at the rear end there 
of with one leg thereof projecting through the 
upper Wall of the tank as shown in Fig. 1. Pref 
erably, the other leg of the U is projected into 
a body of Water such as 5 carried in an open 
top container such as 56 so as to provide a water 
seal for preventing the leakage of air back into 
the tank or container . The rear Wall of the 
tank or container () is likewise provided with 
an overflow pipe 58 and, like the pipe 52, in order 
to prevent leakage of air through into the tank 
or container (, the pipe 58 is preferably pro 
vided with a downwardly extending end portion 
60 which may be submerged in a body of water 
62 in an open top container SA. In this connec 
tion, it will be appreciated that the water intro 
duced as the stream or spray 34 will fall to the 
bottom of the tank, and the pipe 58 serves as an 
overflow for such water and as a means for main 
taining a constant level of water in the bottom 
of the tank or container G. Preferably, a drain 
age pipe 66 is provided leading into the bottom 
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3 
of the tank, shown at the rear end thereof in 
Fig. 1, and provided with a shut-off valve 68 so 
that the tank may be drained of water when nec 
essary or desirable. Additionally, the rear end 
of the tank or container () is preferably provided 
With a hole i G of sufficient size to permit a Work 
man to crawl therethrough to the interior of the 
tank or container 0 and this opening is normally 
closed and sealed by means of a removable cover. 
2. 
The apparatus thus far described is sufficient, 

in the broader aspects of the invention, for ac 
complishing the broad purposes of the present 
invention, and in such case, its operation is as 
follows: The crucible 38 is initially removed and 
the top of the tube 36 closed, preferably in a more 
or less loose manner so as to permit the escape 
of air upwardly therethrough under the pressure 
of the non-oxidizing or reducing gas employed. 
The containers 56 and 64 are filled with liquid. 
Reducing or non-oxidizing gas is then intro 
duced into the tank or container D from the 
bottle 24, either through the pipe 28, the pipe 32, 
or both, and is allowed to discharge into the tank 
or container 10 at a sufficient rate of flow and for 
a sufficient length of time to insure the bulk of 
the air being expelled or flushed therefrom, after 
which the rate of flow is reduced to a point more 
fully explained later. Instead of expelling the 
air in this manner the overflow pipe 58 may be 
closed and the tank or container fo be filled with 
water to expel or flush out the air, the pipe 58 
thereafter being opened and a non-oxidizing or 
reducing gas employed to replace the water above 
the pipe 58 which then drains out. In such case. 
a relatively low rate of flow of the gas is estab 
lished once the water in the tank 9 has reached 
its normal level. Thereupon, water, is supplied 
to the nozzle i2 to form the stream or spray 34, 
whereupon the crucible 38 may be introduced 
into the upper end of the tube 36 and molten 
metal introduced into the crucible so that it will 
be discharged in the Small or fine streams 46 
into the stream or spray 34. The fine streams 
of molten metal in being engaged by the stream 
or spray 34 will be caused to be broken up into 
finely divided particles, which are rapidly solidi 
fied, so that they drop by gravity into the bottom 
of the tank as a finely divided loose powder or 
as extremely small particles. The water em 
ployed in producing the stream or spray is pref 
erably under a relatively high pressure so as to 
enhance the breaking up of the fine streams 46. 
of molten metal into extremely fine particles. A 
Water pressure of 150 pounds per square inch 
has been found suitable. During the above-de 
scribed operation, the supply of non-oxidizing or 
reducing gas from the bottle 24 into the tank or 
container O is continued, but only at a relatively 
small rate. All that is necessary is that a suffi 
cient amount of a non-oxidizing or reducing gas 
be introduced into the tank of container - 0 
to maintain the pressure therein slightly above 
atmospheric pressure so as to prevent any air on 
the outside of the tank or container from finding 
its way into the tank or container through any 
cracks or apertures that may not otherwise be 
sealed. However, the tank or container O may 
readily be sealed sufficiently completely so that 
a very small amount of non-oxidizing or reduc 
ing gas is required to be continuously fed into 
the same. Thus a very small amount of such 
gas is used up during continued operation. 
The apparatus thus described may be operated 

until a desirable amount of metal has been 
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atomized and deposited in the bottom of the tank, 
upon which the flow of metal may be stopped, 
the gas and water turned off, valve 68 opened so 
as to drain the tank or container, and then the 
closure 72 removed and the atomized metal 
scraped or otherwise removed from the bottom of 
the tank through the opening 70. Where neces 
sary or desirable, such atomized metal may then 
be graded to different sizes adaptable for different 
SeS. 
In actual practice it is, of course, usually de 

sirable to provide features, other than those 
above-described as essential, for enhancing the 
efficiency of the apparatus, to permit continuous 
operation and for other reasons. For instance, it 
has been found that if one or more ScreenS Such 
as 74, suitably supported on the interior of the 
tank or container 10, are provided in the path of 
flow of the stream or spray 34, it will act to dis 
sipate the force of the stream 34 and aid in cut 
ting down the turbulence imparted to the gas in 
the tank 0 by the stream 34. It also aids in pre 
venting the water of the stream 34 from Splashing 
back from the baffles hereinafter described, or 
which otherwise might be picked up by the tur 
bulent gas, from hitting the bottom of the cru 
cible 38 and freezing the metal 42 at the openings 
40. Additionally, it is desirable, under Some cir 
cumstances at least, to provide some means 
whereby an initial separation of the particles into 
different sizes may be accomplished in the tank 
or container O. 
For the last described purpose, the botton of 

the tank or container () and over the rearward 
portion thereof may be provided with a plurality 
of transverse troughs, which may be of any num 
ber desired but shown in the drawings by Way 
of illustration as three, namely 76, 8 and 89, 
with an upwardly projecting baffle or Wall such as 
82 between each, the baffles 82 terminating below 
the level of the water within the tank or con 
tainer . When Such an arrangement is emi 
ployed, then some, means such as the downwardly 
extending substantially imperforate baffle 84 is 
preferably provided rearwardly of the screen T4 
but adjacent the forward edge of the forward 
trough 76 so as to prevent the particles of metal 
in the stream or spray 34 which pass through the 
screen 74 from being carried thereby beyond the 
first trough. In such cases, it is also desirable to 
provide a baffle 82 along the forward edge of the 
forward trough 76, as shown in Fig. 1, and then 
introduce a rearwardly directed stream of Water 
along the bottom of the tank or container i0 from 
the forward end thereof, as by means of the pipe 
86, so as to carry any particles that may be 
dropped forwardly of the forward bafile 82 over 
the top thereof. To facilitate this action, a 
curved sheet metal member such as 88, serving as 
a fillet, may be provided at the junction of the 
bottom wall forwardly of the forward baffle 82 
and such forward baffle 82, as brought out in 
Fig. 1. 
With the above - described construction the 

atomized metal which hits the baffle 84 is directed 
downwardly into the body of water in the bottom 
part of the tank. This body of water which is 
made up by the water from the stream or spray 
34 and from that introduced to the pipe 86, 
creates a current of water which is continuously 
flowing from the front of the tank or container 
O to the rear thereof. The atomized particles of 

metal are ordinarily small enough to be capable 
of being picked up by the flow of water and car 
ried along with it, and any particles that are de 
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8 
posited forwardly of the forward baffle 82 are 
forcefully washed by the stream from the pipe 86 
over such forward baffle 82. The particles are 
thus first presented to the space between the first 
two baffles 82 at the forward and rearward edges, 
respectively, of the forward trough 76, and at this 
point the heavier particles will tend to drop into 
the trough 76. The lighter particles will be car 
ried by the stream of Water over the center baffle 
82 to the space between the center baffle 82 and 
the rear baffle 82 where the heavier of the re 
maining particles will tend to drop out and be 
deposited in the bottom of the trough 78. Those 
particles still remaining in the flowing body of 
Water will be carried over the rear baffle 82 and 
into the trough 80, the latter therefore serving to 
collect all particles which are not deposited in the 
troughs 76 and 78. 
Some of the lighter particles may also be de 

posited out in the troughs 76 and 78, that is par 
ticles of a Smaller size than desirably separated 
Out in these troughs. To aid in preventing such 
occurrence it is preferable to provide some means 
for agitating the water in the bottom of the 
troughs 76 and 8 so that any particles smaller 
than intended to be deposited therein will be 
Washed up into the moving body of Water and be 
carried on to their proper places of deposit. One 
means of accomplishing this last effect is to pro 
vide a transverse water header such as 90 adja 
cent each trough 76 and 78 and to connect each 
Such header by a plurality of pipes such as 92 
With a similar number of nozzles 94, projecting 
through the bottom forward wall of the troughs 
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16 and 18 and directed more or less in parallelism 
Of the rear walls of such troughs. The nozzles 94 
for each trough 76 and 78 are preferably arranged 
in equally Spaced relation with respect to each 
other over the length of such troughs, as brought 
Out in Fig. 3, so that the water projected through 
the nozzles 94 from the headers 90 will tend to 
continually agitate the mass of particles in the 
bottom of the trough and thus cause the lighter 
ones thereof to be carried up and returned to the 
body of water flowing along the bottom of the 
tank from the forward end thereof to the rear 
Ward end thereof. In this manner, a more effec 
tive Separation of the various size particles is possible. 

In order to enhance the effectiveness of the 
above-described separation mechanism, it may 
be preferable in Some cases to extend baffles such 
as 96 downwardly in the tank with the lower 
ends thereof projecting downwardly below the 
top of the baffles 82 and centrally of each of the 
troughs 76, 18 and 30. This produces the effect 
of a maze through which the body of water flow 
ing from one end of the tank to the other end 
must paSS and accentuates the tendency of 
gravity in discharging the particles from the 
Stream into the various troughs. The baffle 84 
in particular is preferably extended to the top of 
the tank so as to confine turbulent currents of 
the gas in the tank or container fo resulting from 
the force of the stream or spray 34 thereon to 
the forward portion of the tank or container f0. 
In such case, of course, it is preferable to pro 
vide the baffles 96 as well as the baffle 84 with 
openings such as 98 adjacent their upper ends 
to aid in insuring complete elimination of the 
air in the tank or container to when the air is 
flushed from the tank at the beginning of each 
cycle of operation of the apparatus. - 
Any suitable means may be provided for peri 

odically or continuously removing the deposits 
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of atomized powder from the bottoms of the va 
rious troughs 76, 8 and 8, and the means here 
inafter described and shown in the drawings is 
illustrative of one Way in which this may be ac 
Complished. In the particular form of appara 
tus shown and as brought out in Figs. 2 and 3, 
the tank or container i) is formed with a semi 
cylindrical upper portion, with vertical sides and 
a horizontal botton Wall. At each side of the 
tank or container and over the length of the 
troughs 6, 8 and S0 is a trough it, each of 
Which has a side Wall 92 in outwardly spaced and 
parallel relation with respect to the side walls of 
the tank or container 3 and the bottom wall 
04 of which is on a level of the bottoms of the 

troughs 6, 78 and 8). The side walls of the 
tank or container 9 over the lengths of the 
troughs 9 are extended down to the bottom 
Wall 04, and these are cut out in line with both 
ends of each of the troughs 75, 78 and 8 so 
that these troughs open fully at each end into 
the troughs 00. End walls are provided for 
each end of each trough 9, and partition Walls 
f08 are provided therein intermediate each ad 
jacent pair of troughs 6, 78 and 80 so that, 
each trough is divided up longitudinally into 
as many pockets as there are troughs 76, 8 and 
80, each pocket being opened to its corresponding 
trough 6, 18 or 8 and being sealed from the 
others thereof. The side walls 02 are of sufi 
cient height to extend above the level of the 
water in the tank or container and to form 
a Water Seal for the openings between the ends 
of the various troughs 76, 8 and 80 and the 
Outer troughs f0, thus preventing the entrance 
of air at these points during operation. 

In the construction shown, an axially movable 
rod 0, as best brought out in Fig. 2, is projected 
centrally and lengthwise through each trough 8, 
78 and 80, and the opposite ends of each rod 8 if 
project through the opposite side walls C2 and 
are preferably suitably sealed against leakage 
therein. Between the side walls of each trough, 
a scraper blade 2 is fixed to each rod 9. The 
scraper blades 2 extend transversely of the 
length of the troughs 75, 8 and 80 and each is 
of a shape complementary to the cross sectional 
shape of the corresponding trough, and prefer 
ably bears against the converging bottom walls 
of the corresponding trough. It will be appre 
ciated that when rods 0 are axially recipro 
cated either manually or mechanically, they will 
be caused to travel longitudinally of their re 
Spective troughs 76, 78 and 80 and in being re 
ciprocated with scrape any deposit of atomized 
metal in such troughs out into the pockets 00, 
from which it may be readily manually or other 
Wise removed. Thus with the apparatus as thus 
fully described and shown, continuous operation 
of the apparatus may be carried on. 
To permit complete draining of the tank and 

troughs, it is necessary, in the construction shown, . 
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10 
to provide drainage pipes f4 on the level of the 
bottom of each trough 76, 78 and 80 and in com 
munication therewith, each of the pipes being 
provided with a shut-off valve 6. 

Having thus described Our invention what we 
claim by Letter's Patent is: 

1. In the atomization of metal, the steps of 
fiushing air from a confined space and replacing 
Such air with a non-oxidizing gas, maintaining 
a pressure within said space slightly greater than 
atmospheric by the continued introduction into 
said space of a non-oxidizing gas, introducing a 
stream of Water flowing at a relatively high 
velocity into said space, introducing a relatively 
fine stream of molten metal into said high veloc 
ity Stream of Water Within said space, partially 
obstructing the flow of said high velocity stream 
of Water after the introduction of Said molten 
metal thereto whereby to dissipate the force of 
Said stream of Water, creating a unidirectional 
flow of water in the lower portion of said space 
for receiving particles of said molten metal 
broken up and solidified by said high velocity 
stream of Water, and effecting gravitational sep 
aration of said particles into a plurality 
of different sizes under the effects of said unidi 
rectional flow of said water. 

2. In the atomization of a metal alloy of a 
type in which copper and lead are the principal 
elements, the steps of driving air out of a sub 
stantially confined space and replacing such 
air With a non-oxidizing gas, introducing a non 
Oxidizing gas into Such Space to maintain a non 
Oxidizing atmosphere therein, continuously pro 

is jecting a high velocity stream of water into said 
Space, Substantially continuously feeding a rela 
tively fine stream of said alloy in molten con 
dition into Said high velocity stream of water 
Whereby to cause said molten alloy to be broken 
up into fine particles and solidified as such, pro 
viding a moving body of water in the said space 
below said high velocity stream of water to re 
ceive said water and said particles and carry 
said particles a distance varying with the weight 

is thereof, and removing said particles from said 
Space while maintaining a non-oxidizing at 
mosphere therein. 

GORDON J. LE BRASSE. 
HAROLD E. FRANCIS. 
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Certificate of Correction 
Patent No. 2,460,992. February 8, 1949. 

GORDON J. LEBRASSE ET AL. 
It is hereby certified that errors appear in the printed specification of the above 

numbered patent requiring correction as follows: 
Column 2, line 46, for 'Tin---------- 5 to 12' read Tin ---------- 2 to 12; 

column 9, line 55, for the word “with' read will; 
and that the said Letters Patent should be read with these corrections therein that the 
same may conform to the record of the case in the Patent Office. 

Signed and sealed this 5th day of July, A. D. 1949. 
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