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This invention relates to the production of metal powder 
and, more particularly, to a novel method by means of 
which molten metal may be atomized to convert it into 
powder. 
An important object of the invention is the provision of 

an improved method of atomizing molten metal which 
permits substantial control of the size of particles in the 
produced powder whereby a higher percentage production 
of powder particles of a desired size range may be ob 
tained from the molten metal. 
A further important object is to provide a method of 

making metal powder whereby the production capacity 
may be readily and conveniently varied as desired. 
The foregoing and other important objects and advan 

tages are achieved under this invention by a method 
wherein a falling stream of molten metal is subjected to 
atomizing jets of ?uid arranged ‘to converge upon said 
stream downwardly, oppositely and at substantially sim 
ilar angles. In a preferred form of the invention, a plu 
rality of atomizing jets of air are employed at opposite 
sides of the stream of molten metal. These jets are di 
rected oppositely and downwardly upon the metal stream 
across an area which extends beyond the width of the 
stream so that the latter is completely within the zone of 
the atomizing ?uid blast. 
The invention is more or less diagrammatically illus 

trated in the accompanying drawing and set forth in its 
fundamentals in the following speci?cation, without, how 
ever, limiting the invention to the particular embodiments 
shown and described. 

In the drawing: 
FIGURE 1 is a fragmentary, perspective view includ 

ing the essential, and some non-essential, portions of ap 
paratus for atomizing molten metal according to one em 
bodiment of this invention. 
FIGURE 2 is a vertical sectional view of said appara 

tus substantially on the line 2—2 of FIG. 1. 
FIGURE 3 is an elevational view of the inner side of 

one of two similar atomizing ?uid nozzle pipes viewed 
on the line 3-—3 of FIG. 1, showing one of the many pos 
sible ori?ce arrangements therefor. 
FIGURE 4 is a plan view of a modi?cation of the in 

vention in which atomizing nozzle pipes are disposed to 
discharge atomizing ?uid in four directions upon a stream 
of molten metal rather than only in two directions as with 
the apparatus shown in FIGS. 1 and 2. 
FIGURE 5 is a perspective view of an atomizing noz 

zle pipe arrangement according to still another embodi 
ment of this invention. 
FIGURE 6 is a fragmentary, perspective view of an 

atomizing nozzle pipe illustrating another ori?ce arrange 
ment which may be used for making metal powder. 

For the purpose of the present invention, one or more 
free-falling molten metal stream designated by the nu 
meral 10 in the ?gures may be used, said streams being 
provided by any suitable equipment (not shown) such as 
a crucible or melting pot or any other container wherein 
the metal or alloy to be atomized in accordance with this 
invention is maintained in a su?iciently molten state to 
permit emergence of the stream or streams from appro 
priate discharge openings provided at the bottom of such 
container. When more than one metal stream is em 
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ployed as shown in FIGS. 1 and 3, the openings which 
are generally of such size to provide one or more streams 
of about 3/32 to 1/3 of an inch in diameter are preferably 
arranged equidistant from each other and in a straight 
line so that the multiple streams emerging therefrom lie 
in substantially the same plane as schematically indicated 
in FIG. 1. 

If desired, tubes extending from the base of the con 
tainer such as feed tube 11 shown in FIG. 5 may be used 
to protect the molten stream from excessive oxidation 
particularly in those instances where the speci?c metal or 
alloy to be converted to powder form happens to be high 
ly susceptible to oxidation. Such feed tubes positioned 
in appropriate alignment with the molten metal discharge 
outlets and suitably arranged with their lower or discharge 
ends in a straight line terminating su?iciently above the 
convergence point of the atomizing ?uid blast may be 
heated, if necessary, by any suitable means (not shown) 
to assure uninterrupted delivery of the molten metal 
stream, to the zone where atomization occurs. With such 
susceptible substances, the use of a protective atmosphere 
is generally necessary to preclude contact of the molten 
material with air, and in comparatively few situations the 
atomizing ?uid itself must also be non-oxidizing. 

Referring now to the embodiments shown in FIGS. 1 
through 3 at opposite sides of the molten metal stream or 
streams 10 are disposed similar atomization nozzle pipes 
or duct means 12, which, in the embodiments being de 
scribed, are horizontal and parallel to each other and are 
spaced laterally from the molten metal streams 10 so as 
to be approximately equidistant therefrom. The atom 
izing nozzle pipes 12 have apertures or ori?ces 14 drilled 
or otherwise formed therein to permit emission therefrom 
of jets of atomizing ?uid under pressure from said pipes. 
As described herein, the ?uid employed is a gas such as 
air but, within the invention, the atomizing ?uid may be 
water or other suitable liquid or gas. Atomizing ?uid 
pressures generally ranging from about 50 to 300‘ p.s.i or 
even higher may be used, the relatively low pressures be 
ing suitable for the production of comparatively coarse 
powders and higher pressures, usually over about 150 p.s.i., 
being conducive to the formation of powders of rather 
?ne particle size. 
The ends of the pipes 12 are preferably closed by caps 

16 and said pipes are connected by screw couplings 18 to 
?uid-supply pipes 29*. The adjacent ends of the ?uid 
supply pipes may be rigidly and, preferably, adjustably 
supported by any suitable means, as, for example, by 
clamping members 22, 24- between which the ends of 
pipes 20 are ?rmly but adjustably clamped by means of 
clamping bolts or_screws '26. By temporarily loosening 
the bolts or screws 26, the supply pipes 20, and with them 
the nozzle pipes 12, may be moved in a horizontal plane 
either toward or away from each other to enable adjust 
ment of the distance A (FIG. 2) therebetween or along 
the longitudinal axes of pipes 12 to enable alignment of 
the opposing nozzle ori?ces 14 as desired. These adjust 
ments would obviously require the use of ?exible connec‘ 
tions or pivotal joints (not shown) between supply pipes 
26 and the source of atomizing ?uid. 
The clamping member 22 may be mounted rigidly, but 

with provision for vertical adjustment, upon an adjacent 
stationary support 34. Thus, the ends of clamping mem 
ber 22 may be bent upwardly to provide integral ?anges 
or brackets 28 and the latter may be provided with verti 
cal slots 30 through which headed bolts 32 extend and 
thread into stationary adjacent parts 34 of the apparatus. 
To adjust the positions of the pipes 20 and 12 vertical 

ly, the bolts 32 are loosened and, after the said pipes are 
positioned as desired, said bolts are tightened to hold the 
pipes ?rmly in their desired positions. The pipes 12 may 
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be turned about their longitudinal axes by merely turning 
them in the couplings 18, or alternatively by temporarily 
loosening bolts 26 to permit rotation of pipes 12, and 20 
together as a ‘unit provided that ?uid-supply pipes 20 are 
associated with ?exible connections from the atomizing 
gas source. Such turning of pipes 12 is sometimes desira 
ble to alter the angularity of issuance of atomizing ?uid 
from the ori?ces 14 relative to the vertical direction of 
molten metal stream 10 as will be hereinafter discussed. 
The results obtained with use of the apparatus and 

method herein disclosed are dependent in addition to the 
atomizing ?uid pressures utilized, upon a number of other 
variables principally including (a) the size, number and 
spacing of the ori?ces in the atomizing nozzle pipes, (b) 
the angle at which the atomizing jet issuing from said 
ori?ces is directed against the molten metal stream, (0) 
the distance between the opposed atomizing nozzle pipes, 
(d) the atomizing ?uid used and the temperature thereof, 
and (e) the characteristics of the molten metal or alloy 
being converted to powder form. To one skilled in the 
art, the determination of conditions and apparatus ar 
rangement conducive to best results in any given case 
should be readily apparent particularly in view of the 
further discussion and speci?c examples hereinafter pre 
sented which are pertinent to the aforesaid variables and 
to the basic concepts comprising the present invention. 

Illustrative of one of the numerous ori?ce arrange 
ments which may be used is the embodiment shown in 
FIG. 3 consisting of a plurality of drilled holes aligned 
in three horizontal rows. Such an ori?ce arrangement 
having holes of uniform size preferably between 1/16 and 
1/2; of an inch in diameter and about 1A of an inch from 
center to center has been found to be very satisfactory 
for the production of metal powders having a relatively 
coarse particle size as, for example, about 40 to 60-mesh 
size. Actually a single, double or other number of rows 
or series of holes or other shape ori?ces may be used, the 
latter ‘being illustrated by the longitudinal slot shown in 
the embodiment of FIG. 5. For ?ner particle size pro 
duction, an ori?ce arrangement in the form of a U- or 
V~shape (the latter being shown in FIG. 6) is preferred, 
it being possible with such ori?ce con?gurations to more 
effectively concentrate the atomizing blasts provided by 
the opposing nozzle pipes 12 within a limited zone. 
Actually within this invention, there is considerable l-ati 
tude permissible regarding ori?ce sizes, shapes and ar 
rangements depending to some extent on the material 
being processed and the speci?c results desired. 

With the use of U- or V-shaped ori?ce arrangements, it 
will be understood that a series thereof may be extended 
along the length of each atomizing nozzle pipe 12 depend 
ing upon the number of molten metal streams 10 being 
simultaneously used. The alignment of the ori?ces 14 
should be such that each metal stream falls entirely be 
tween the arms of the U or V as the case may be, with 
the opposing nozzle pipes preferably being so arranged 
that the corresponding ori?ces on each pipe bear substan— 
tially the same relationship to said stream whereby the 
atomizing effect exerted against the stream from opposite 
sides is essentially the same. With any ori?ce arrange 
ment utilizing a plurality of ori?ces in each atomizing 
nozzle pipe 12 there appears to ‘be some advantage in 
using pipes of relatively thick walls with the ori?ces 
formed such that their respective axes in each pipe are 
parallel as shown in FIG. 2. This, however, is not con 
sidered to be essential provided the atomizing jets 36 (in 
dicated by the broken lines in FIG. 2) emitted from 
ori?ces 14 are all directed downwardly to some extent and 
that the resultant direction of atomizing ?uid jets 36 from 
pipes 12 is substantially downward so as to de?ne an angle 
of convergence (designated X in FIG. 2). For best re 
sults, the angularity of each of the opposing jets 36 should 
be approximately equal with reference to stream 10. 

Although three streams of molten metal 10 are shown 
in FIG. 1, it will be appreciated that a greater or lesser 
number may be employed as desired. Where a small 
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amount of material is to be processed, the use of a single 
stream may prove entirely adequate, but for large scale 
commercial operations, as many as ten or even more of 
such molten metal streams 10 may be simultaneously used 
in conjunction with opposing atomizing nozzle pipes 12 
provided with appropriate ori?ces and su?icient atomiz 
ing pressures for making coarse or ?ne powder as the case 
may be. The principle of the invention, however, may 
be more readily understood by reference to FIG. 2 con 
sidering only a single molten metal stream 10 in relation 
to the opposed atomizing nozzle pipes 12 and the ori?ces 
14 from which atomizing ?uid is discharged downwardly 
to impinge against said single molten metal stream. 

Referring now to FIG. 2 wherein the ori?ces are shown 
to be parallel-drilled and assuming that the ori?ces are 
arranged in three horizontal rows with the ori?ces being 
equally spaced but staggered (as shown in FIG. 3) but 
recognizing the inventive concept is not intended to be 
limited thereby, the ?rst prerequisite is that the molten 
metal stream 10 be narrower or smaller than the band or 
width of atomizing jets 36 impinging downwardly there 
upon. In other words, the ori?ces 14 along the longitudi 
nal dimension of pipes 12 should always overlap the diam 
eter of the relatively thin molten metal stream 10 to as 
sure effective comminution of said stream in its entirety. 
It is also essential that the atomizing jets 36 be directed 
downwardly such that angle X is always acute with the 
opposing pipes 12 being arranged such that the corre 
sponding ori?ces in both pipes bear a substantially 
matched or similar position relative to each other and 
also with respect ‘to the molten metal stream. By direct 
ing the opposing atomizing jets 36 angularly downward 
against stream 10 in the manner indicated utilizing a 
convergence angle X generally between 10 and 75° and 
preferably about 20° while pipes 12 are separated from 
each other by distance A (which may be varied from as 
close together as possible without obstructing the passage 
of the molten metal stream therethrough to as much as 
6 to 8 inches apart depending upon the desired particle 
size, available pressure, etc.), a highly effective atomizing 
or disintegrating action is obtained. The metal stream 
is so completely broken up by the opposing atomizing jets 
that the particles which become quickly cooled out of con~ 
tact with each other possess substantially improved uni 
formity irrespective of the particle size range being pro 
duced. 

With respect to the control of particle size, the atom 
izing pressure used is of principal importance with the 
proper selection of ori?ce arrangement also having an 
important bearing on the results as previously indicated. 
In this connection, however, the signi?cance of distance 
A and angle X should be carefully considered since it 
will be realized that if the distance ‘between the atom 
izing nozzle pipes is greatly enlarged, or if the con 
vergence angle formed by the atomizing jets is greatly 
reduced, a condition will arise wherein satisfactory atom 
izing will not occur regardless of the other factors. This 
is obviously due to excessive diffusion in the longer jets 
of atomizing ?uid (measured by average length of lines 
36 shown in FIG. 2). Thus it will be seen that these 
adjustments actually determine the force or intensity of 
the impingement action against stream 10 which directly 
affects the coarseness or ?neness of the resulting powder 
produced thereby. Since it has been found to be ad 
vantageous to maintain an angle X of 20° or thereabouts, 
however, in the production of either coarse or ?ne 
powders,_ the appropriate adjustment of distance A in 
either case bacomes all the more important. As previous 
ly indicated, this distance should "be very small (less 
than one inch) for very ?ne powder production, said 
distance being progressively increased as required to meet 
the actual particle size speci?cations in any given case. 
The embodiment illustrated in FIG. 4 differs from that 

of FIGS. 1-3 in that the shown arrangement of ori?ces 
for the atomizing ?uid is limited to use with a single 
stream 10 of molten metal. Instead of having the jets 
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36 of atomizing ?uid directed upon the stream at only 
two opposite sides as in FIG. 1-3, pipes 12a are so ar 
ranged, and ori?ces therein are so disposed, that the jets 
of atomizing ?uid emitted from said pipes are directed 
downwardly upon the stream of metal at four equidistant 
points about the latter. 
Under conditions wherein the method and apparatus of 

this invention are employed over a continuous or long 
period of time to yield powder of which the particles are 
of a speci?ed metal and of certain size, a simple em 
bodiment, such as is shown in FIG. 5, may be employed. 
As illustrated in that ?gure, pipes 12b are integral and 
of a U or yoke shape and are rigidly connected at the 
base of the U or yoke to a single supply pipe 2017. Al 
though the pipes 12b are shown with a slight curvature 
causing them to more or less embrace or extend about 
the stream 10, it should be understod that the ?uid 
emitting portions of said pipes, alternatively, may be 
straight, as with pipes 12. 

In the embodiment illustrated in FIG. 5, a single slot 
14a is provided in each of the pipes 12b. These slots 
are directly opposite each other and are in such position 
and so formed and downwardly directed that sheets or 
jets 36a of atomizing ?uid issuing therefrom impinge 
against the metal stream 10 in much the same way that 
the stream 10 is distegrated in the embodiments of FIGS. 
1-4. This particular embodiment lends itself to simple 
adjustment of the width of slot 14a merely by loosening 
or tightening cap 16 in conjunction with coupling 18a 
whereby the slot may be expanded or narrowed. In this 
manner the impinging force imparted to the metal stream 
may be varied as desired within predetermnied limits 
based on available pressures and slot lengths. It should 
be understood that the determination as to whether slots 
or ori?ces, be they circular or of any other shape, are to 
‘be provided does not depend on the particular shapes or 
arrangement of pipes 12, 12a and 1217 or of ‘any other 
possible pipe arrangements. Thus, single or multiple 
slots ‘could be used in the embodiments of FIGS. 1 
through 4 and round ori?ces arranged in various geo 
metrical patterns may be used in the embodiment of 
FIG. 5. 
The embodiment of FIG. 4 might lead to the erroneous 

belief that, within this invention, the opposed ori?ces or 
slots 14 or 14a could advantageously be replaced with a 
continuous circular slot which would direct the atomizing 
?uid downwardly in the form of a cone into atomizing 
engagement with a stream falling into said cone. Under 
such an arrangement however, it has been found that the 
continuous sheet or cone of atomizing ?uid results in the 
creation of back-pressure within the cone that causes 
particles of molten metal to bounce back against the cir 
cular slot, thereby fouling the latter and impairing oper 
ations. 
An important distinction to be observed, there-fore, be 

tween the present invention and such a continuous cir 
cular slot arrangement is that, under the present inven 
tion, the ori?ces or slots, even though they may be ar 
ranged at plural points about the metal stream as in 
FIG. 4, are sui’?ciently interrupted or spaced apart 
around the stream that they do not form a complete or 
unbroken cone of atomizing ?uid. In this manner, any 
tendency on the part of the disintegrated particles to be 
come deposited on either the atomizing nozzle ori?ces, or 
the metal discharge outlets, or both is completely over 
come, thereby greatly facilitating uninterrupted operation 
of the apparatus. 
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In practice applications of this invention, most of the . 
above~mentioned variables can be determined and 
adopted without need for further variations. For ex 
ample, in given apparatus, a speci?c pressure and a 
certain temperature of the atomizing ?uid may be pro 
vided, the ori?ces 14 may be formed to a speci?c size of 
hole or slot and thereafter remain unchanged; ‘and where 
apparatus according to this invention is to be used con 
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6 
tinuously for producing powder of a speci?c ?neness of 
a certain metal, the distance A and the angularity X may 
be ?xed and remain fixed. However, the hereinbefore 
described adjustable mounting of pipes 12, 12 (or equiva 
lent means for adjusting pipes 12, 12) is advantageous in 
that, where such adjustability is provided, the apparatus 
may be adapted to atomizing of different metals as well 
as meeting different speci?cation requirements for the 
same metal or alloy. In addition to the various adjust 
ments already mentioned, the range of particle size dis 
tribution may also be extended somewhat, if desired, 
merely by angularly shifting the pipes 12 in a horizontal 
plane to establish a different distance A with respect to 
each of a plurality of streams. 

Expenience shows that this invention is useful for 
atomizing any metal which is molten or in liquid state. 
It has been used with success in the atomizing of brass, 
copper, bronze, stainless steel, and copper-lead alloys, 
and it has become apparent that it is useful for atomizing 
other metals. The invention is illustrated in the follow 
ing speci?c examples wherein the effect of certain of the 
mentioned variables is indicated, it being understood, 
however, that the invention should not be construed as 
limited to details described therein: 

Example I 

A 1/s” diameter stream of molten brass (80% copper 
and 20% zinc) was atomized using ordinary air at 175 
psi. The two atomizing nozzle pipes arranged in a sym 
metrically opposed and aligned relationship relative to 
the vertical stream were each provided with a single V 
arrangement or ori?ces consisting of hate holes of %2” 
diameter forming a V with a vertex angle of 60° and a 
maximum distance between the arms of % of an inch. 
With the use of a distance A of 5/s of an inch and an angle 
X of 20°, the resulting powder amounting to bettter than 
98% of the molten alloy charged had the following par 
ticle size distribution as determined by screen analysis: 

Mesh size _______________________ ._ +100 —100+150 —325 

Percent of total product ________ __ 33. 8 38. 8 27. 4 

Upon increasing angle X to 40°, the other variables being 
unchanged, the resultant powder was comparably ?ner as 
indicated by the following screen analysis: 

Mesh size _______________________ ._ +100 ~100+150 —325 

Percent of total product ________ .. 25.0 35. 8 39. 2 

When distance A was increased, all other conditions being 
unchanged, the resultant powder was coarser. 

Example 11 

The use of water as the atomizing ?uid is illustrated by 
the following example wherein bronze was atomized utiliz 
ing (1) an atomizing pressure of 350 p.s.i., (2) a pair of 
opposed nozzle pipes each having a single ‘row of %4" di~ 
ameter holes spaced 1A of an inch apart covering a length 
close to 2 inches, (3) three molten metal streams posi 
tioned equidistant rtherebetween said streams being about 
1/2 an inch apart, (4) a distance A of 1/2 an inch and (5) 
an angle X of 40°. Screen analysis of the resultant pow-' 
der indicated the following particle size distribution: 

Mesh Size __________________ __ +100 ~100+150 -—150+325 —325 

Percent of total product ____ __ 27. 3 7. 6 33.1 32.0 

Example III 

Illustrative of the use of slots rather than round ori?ces 
is the following procedure wherein ordinary air at 150 
psi. was used employing a single slot (.015 inch Wide ‘and 
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2 inches long) in each of two opposing atomizing nozzle 
pipes arranged with respect to three streams of molten 
bronze to provide a distance A of 21/2 inches and an angle 
X of 20°. Under these conditions, a comparatively coarse 
powder was obtained having the following particle size 
distribution: 

Mesh size _____________________________ _. +40 —40 +60 ——60 

28. 5 34. 7 37. 3 Percent of total product ______________ _. 

The amount of minus 40 plus 60 powder which is the size 
‘generally used in the making of porous articles such as 
?lters and the like is signi?cant in that prior art practices 
are ordinarily capable of producing less than one-half the 
indicated recovery within the designated particle size 
range. 

Example IV 

Copper was atomized using the equipment and condi 
tions described in the preceding example excepting that an 
atomizing pressure of ‘185 p.s.i. was used and distance A 
was decreased to 1% inches. A powder of ?ner particle 
size was obtained as indicated by the following screen 
analysis results: 

Mesh size .................. __ +100 —l00+l50 —-l50+325 —325 

Percent of total product ____ -_ 45. 8 22. 8 26. 5 4. 9 

Example V 

A single stream of molten bronze atomized using op 
posing nozzle pipes each having ?ve holes (l/s" diameter) 
arranged in an 85° V with the maximum opening be 
tween the arms of the V being 1/2 an inch and further uti 
lizing unpreheated air at a pressure of 150 p.s.i. with 
distance A and angle X being set at 5/8 of an inch and 20° 
respectively again resulted in better than a 98% recovery 
of material as product. Based on the total powder re 
covered the data below shows nearly all of the product to 
be below IOO-mesh size with nearly 93% thereof being 
below l50‘mesh. 

Mesh size .................. __ +100 —100+150 —l50+325 —325 

Percent of total product ____ _. 1. 9 5. 4 50. 3 

Example VI 

The conditions described in the preceding example were 
used for atomizing 316 stainless steel excepting that the 
atomizing pressure was increased to 300 p.s.i. Better than 
72% of the powder product thereby was below 100 
mesh size. 

Experiments with these and other metals show that, 
with respect to any metal atomized by means of this in 
vention, an increase ‘in distance A or a decrease in angle 
X yields a coarser powder and a decrease in distance A 
or an increase in angle X yields a ?ner powder. As pre 
viously noted, however, the most effective atomizing ac 
tion genesa'lly appears to be associated with the use of 
a convergence angle X of 20° or thereabouts. Accord 
ingly, the other variables ssould be selected and adjusted 
such that this preferred angle is used whenever possible. 
The high degree of particle size control afforded by 

the present method and apparatus coupled with the en 
hanced atomization efficiency attained in operation permit 
excellent recoveries within the various relatively narrow 
particle size ranges. Under appropriate conditions of 
operation, for example, no di?’iculty is encountered in ob 

10 

15 

20 

25 

30 

35 

4.0 

45 

50 

55 

60 

65 

70 

8 
taining high recoveries (better than 97—98%) of minus 
IGO-mesh size metal powder product. The improved per 
of ?ne powders and excellent control of particle size is 
formance particularly with reference to high recoveries 
largely attributable to elimination of the so-called 
“bounce” of the metal stream achieved by directing the 
opposingly balanced atomizing forces downwardly and 
similarly against each of the metal streams. In most of 
the prior art methods wherein bounce of the metal stream 
is encountered, the problem has not been satisfactorily 
solved, the usual result being relatively poor recoveries 
with the powder frequently being quite coarse and non 
uniform. 

‘In addition to the foregoing advantages and improve 
ments, it will be apparent that for the purpose of the 
present invention the need for expensive and complicated 
equipment is entirely eliminated as are frequent shut-downs 
necessitated by mechanical failures caused by plugging and 
the like commonly experienced in other metal atomizing 
methods. Thus equipment, operation ‘and maintenance 
costs are substantially lower by comparison with most 
of the prior art methods. This is all the more true when 
it is appreciated that no need generally exists for the use 
of either preheated or special atomizing fluids since ordi 
nary air may be used with excellent results in most appli 
cations. Then too, the production capacity of the appa 
ratus may obviously be easily doubled, tripled or other 
wise enhanced merely by increasing the number of molten 
metal streams and extending the atomizing zone coex 
tensively therewith. 

It is obvious that the present inventive concept may be 
employed in various ways other than shown and described 
herein within departing from the invention as set forth 
in the following claims. 
What is claimed is: 
1. The method of making metal powder comprising 

melting metal, discharging at least one free falling molten 
metal stream of relatively small diameter to an atomizing 
zone provided by opposing jets of atomizing gas over 
lapping the diameter of said metal stream, simultaneously 
impinging said atomizing gas under a pressure of at least 
125 p.s.i. against only two opposing sides of said metal 
stream, the impinging jets of atomizing gas being down 
wardly directed to form an acute convergence angle of 
from 15 to 75°, centering the metal stream in relation 
to the atomizing zone so as to substantially bisect said 
acute convergence angle therewith, adjusting the atomiz~ 
ing gas pressure, convergence angle and the horizontal 
distance between said opposing jets to effect the atomiza 
tion of the metal to the desired particle size and collecting 
and cooling the atomized metal particles in a protective 
atmosphere. 

2. The method of claim 1 wherein the atomizing gas is 
air. 

3. The method of claim 1 wherein the atomizing gas is 
steam. 
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