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METHOD AND APPARATUS FOR FORMING 
A POWDER FROM METALS 

Harold R. Forton, Greenback, Tenn. 
Application June 25, 1945, Serial No. 60417 

(C. 18-2.4) 2 Claims. 

This invention relates to an improved method 
and apparatus for producing powdered material. 
More particularly, the invention concerns itself 
with the manufacture of a powder from a molten 
metal such, for example, as zinc, aluminum, al 
loys of aluminum and metals having characteris 
tics Similar to aluminum. 
In the manufacture of powdered metals, it is 

customary to collect the powder in bags formed 
of a porous material having interstices of a size 
sufficient to permit relatively free passage of air 
and, at the same time, prevent the escape of the 
metal particles therethrough. The material best 
suited for producing the bags is not capable of 
withstanding high temperatures and, therefore, 
the powder must be cooled to a temperature below 
the critical temperature of the bag material be 
fore it is introduced into the bag house. This re 
quirement has a tendency to slow down produc 
tion as sufficient time must elapse between atom 
izing the molten metal and introducing the 
metal particles into the bag house to enable the 
particles to cool below the critical bag tempera 
ture. 
The present invention contemplates improving 

handling of the metal particles from the atomiz 
ing equipment to the bag house so that there is 
always a substantial available supply of cooled 
particles at the receiving side of the bag house. 
The temperature of these particles is Well below 
the critical temperature of the bags and the rate 
at which these particles are introduced into the 
bag house depends on the capacity of the bag 
house rather than on the temperature of the par 
ticles. Thus, the process may be continuous and 
considerably greater production is possible with 
an installation of given size. 
Another object of this invention is to intro 

duce the molten particles of metal into a rotating 
chamber or drum and to flow a stream of gaseous 
cooling medium such as air through the drum. 
The particles are advanced through the chamber 
by the combined effect of the rotating action of 
the drum and the action of the air stream. The 
particles falling out of suspension in the air 
stream are collected in the bottom portion of the 
chamber and are returned to the air stream by the 
rotating action of the chamber, until they even 
tually pass through the outlet opening in the 
chamber. In this manner the particles are not 
only effectively cooled and separated from one an 
other, but in addition, are individually oxidized, 
which is especially desirable in cases where the 
particles are formed of a combustible material, 

5 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

2 
because it reduces the pyrophoric characteristics 
of the particles. 
A further object of this invention is to collect 

the particles discharged from the chamber afore 
Said in a second chamber or drum which also has 
a stream of gaseous cooling medium flowing 
therethrough and which is rotated at a speed 
Somewhat less than the first chamber. The par 
ticles in the second chamber are subjected to the 
same general type of turbulent action imparted 
to the particles in the first chamber with the re 
sult that the particles are further cooled, and any 
particles adhering to one another are separated. 
The second chamber, in addition to rotating at a 
slower rate than the first chamber, may also be 
Somewhat longer than the latter to assure an ac 
cumulation of particles therein and to enable 
mixing of the particles, which is advantageous 
because it provides a more consistent product. 
The foregoing as well as other objects will be 

made more apparent as this description proceeds, 
especially when considered in connection with the 
accompanying drawings, wherein: 

Figure 1 is a diagonal illustrating one type of 
apparatus that may be employed for manufac 
turing powdered material in accordance with this 
invention; 

Figure 2 is a side elevation of a part of the ap 
paratus shown in Figure 1; 

Figure 3 is a top plan view of the construction 
shown in Figure 2; 

Figure 4 is an end elevation of the part shown in Figure2; 
Figure 5 is a cross-sectional view taken on the 

plane indicated by the line 5-5 of Figure 2; and 
Figure 6 is a fragmentary sectional view 

through another part of the apparatus shown in Figure 1. 
The process forming the subject matter of this 

invention will be more fully understood upon con 
sidering a detailed description of the apparatus 
shown in the accompanying drawings. It is to be 
understood, however, that various different spe 
cific types of apparatus may be employed to carry 
out the several steps of this method and, there 
fore, the latter should not be considered as re 
stricted to the particular apparatus shown. 
With the above in view, reference is now made 

more in detail to the drawings, wherein the ref 
erence character 0 indicates a melting chamber 
or furnace into which briquettes or blocks of the 
Selected metal are introduced in any accepted 
manner not shown herein. The metal selected, 
of course, depends upon the type of powder to be 
produced and, for the purpose of illustrating this 
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invention, may be considered as aluminum, or 
metals having characteristics similar to alumi 
num. In any case, the temperature of the metal 
is increased in the furnace sufficiently to provide 
a molten body of metal having the required vis 
COsity and this molten metal is discharged 
through the front wall of the furnace in the form 
of a spray by a nozzle-l. The nozzle if may be 
of any suitable construction, but is preferably of 
the general type shown in my copending appli 
cation Serial No. 601,418 filed June 25, 1945. In 
general, the nozzle comprises a discharge tube 2 
through which molten metal is permitted to flow 
out of the furnace and a member 3 which Sur 
rounds the tube 2 in spaced relation, to the 
latter. The member 3 coacts. With the tube 2 
to form an annular passage 4, which communi 
cates with a chamber 5 and is provided With a 
restricted discharge port 6. The chamber 5 is 
adapted to contain a gaseous fluid medium such 
as air under pressure and the discharge port for 
the annular passage 4 is so positioned with re 
spect to the discharge end of the tube that the 
molten metal flowing from the tube is atomized 
by the air to provide a multiplicity of fine par 
ticles. 
The particles issuing from the nozzle are 

conducted into the receiving end of a cylindrical 
chamber or drum 7 by a conduit 8. The con 
duit f8 is supported beyond the receiving end 
of the drum T on a vertical frame 9 having the 
lower end fixed to a base frame 20, which extends 
longitudinally of the drum 7 and forms a sup 
port for the latter. The conduit 8 is elongated 
transversely of the drum and has a length. Which 
approximates the diameter of the receiving Open 
ing at the front end of the drum 7. The entrant 
end 2 of the conduit is of reduced width in com 
parison to the discharge end 22 and the top and 
bottom Walls of the conduit diverge from the en 
trant end to direct the particles into the drum 7. 
The delivery end of the drum 7 is formed 

with a coupling section 23 having a diameter sub 
stantially less-than the diameter of the drum 
and connected to the latter by a frustro-coni 
cally shaped section 24. The drum is rotatably 
supported on the base frame 20 by means of 
rollers 25 and channel-shaped rings 26. The 
rollers 25 are supported on the base frame 20 in 
spaced relation to each other longitudinally of 
the drum and are arranged in pairs with the 
rollers of each pair spaced at opposite sides of 
the axis of rotation of the drum. The rings 26 
are Secured to the main. Section 27 of the drum 
and are positioned to respectively engage the 
pairs of rollers 25. Thus, the channel-shaped 
rings 26 cooperate with the rollers 25 to guide 
rotation of the drum about its axis. Addi 
tional guiding of the drum T is effected by two 
pairs of rollers 28, respectively supported at op 
posite sides of the drum with their axes disposed 
in a common plane perpendicular to the axis of 
rotation of the drum 7. The rollers of each 
pair 28 respectively engage opposite sides of an 
annular web 29 surrounding and secured to the 
main section 27 of the drum. As shown particu 
larly in Figure 2 of the drawings, the rollers 28 
are carried by a vertical subframe 30, which is 
secured to the base frame 20. Thus the rollers 
coact with the web 29 to prevent axial displace 
ment of the drum. T. during rotation of the latter. 
Upon reference to Figure 4 of the drawings, it 

will be noted that a sprocket 3 is secured to the 
main section 27 of the drum in concentric relation 
thereto and is connected to a sprocket 32 on a 
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4. 
suitable speed reducer by a chain 33. The speed 
reducer is driven by a prime mover 34 in the 
form of an electric motor, which together with 
the speed reducer, is mounted on the vertical 
subframe 30. 
A second chamber or drum 35 is supported for 

rotation in spaced relation to the drum . The 
chamber 35 may be supported and driven in the 
same manner as the chamber or drum l. In the 
interests of simplicity, therefore, the chamber 35 
is not illustrated or described in detail. It will 
Suffice to point out that the receiving end of the 
chamber 35 is provided with a reduced coupling 
Section 36, which is connected to the coupling 
Section 23 at the discharge end of the chamber 

by a conduit 3. The delivery end of the 
chamber or drum 35 is also provided with a re 
duced coupling section 38 and the latter com 
municates with the interior of a conventional 
bag house 39. 
The bag house in turn communicates with a 

suction blower indicated by the reference char 
acter 40 and contains the usual bags (not shown) 
for receiving the powdered metal. In accordance 
With conventional practice, the bags in the house 
39 are of porous material having interstices di 
inensioned to permit the passage of air and to 
prevent the passage of the metal particles there 
through. The metal particles trapped in the bags 
are deposited on a conveyor indicated by the 
reference character if and are conducted by the 
latter to a device 42, which serves to classify the 
particles as to size prior to depositing the parti 
cles in a suitable shipping container indicated 
generally by the reference character 43. 

It will be noted from the above, especially when 
considered in connection with Figure 1 of the 
drawings, that the two drums and the bag house 
are, in effect, connected in series with the suction 
blower. As a result, a stream of air is caused to 
flow through each chamber or drum. The veloc 
ity of the air flowing through the drums, of 
course, depends on the size of the latter and on 
the capacity of the blower. By way of example, 
let it be assumed that the capacity of the blower 
approximates forty-two hundred feet of air per 
minute and that the main sections of both drums 
are Substantially eight feet in diameter. Assum 
ing now that the diameter of the duct or conduit 
37 connecting the drums is approximately twenty 
four inches in diameter, it follows that the air 
Velocity in the duct 37 approximates forty-two 
hundred feet per minute and the air velocity in 
both rotating drums may be considered substan 
tially three hundred and eight feet per minute. 
The above values are merely noted for the pur 
pose of explanation and should not be considered 
as restricting the invention, because they are not 
necessarily critical to successful performance of 
the apparatus. 

Referring now more in detail to the operation 
of the apparatus previously described, it will be 
noted that as the particles of molten metal are 
discharged into the rotating drum , they are ad 
mitted to the air stream passing through this 
drum. However, the velocity of the air stream in 
the main Section 2 of the drum is not sufficient 
to carry the particles directly into the duct, or 
conduit 37. On the contrary, the particles fall 
Out of Suspension in the air stream and are col 
lected by the bottom portions of the drum. These 
particles are returned to the air stream by the 
rotating action of the drum and in order to facili 
tate this operation, the drum is provided with a 
plurality of circumferentially spaced baffles 44, 
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which are secured to the inner surface of the 
main section 27 of the drum and extend for sub 
stantially the full length of this section 27. These 
baffles are responsive to rotation of the drum to 
raise or lift the particles back into the air stream 
and in this manner the particles are eventually 
advanced to the reduced coupling section 23 at 
the rear end of the drum, where they are forcibly 
conveyed to the drum 35 by the relatively high 
velocity air stream in the conduit 37. 
The length of the drum f. and the speed of 

rotation of the latter are predetermined to delay 
the passage of particles through the drum for a 
period of time. This time period is sufficient to 
not only effectively cool and separate the particles 
from one another, but in addition, enables oxida 
tion of the individual particles, which is highly 
desirable in cases where the particles are formed 
of a combustible material because it reduces the 
pyrophoric characteristics of the particles. In 
actual practice, a drum 22 feet long and rotating 
at approximately 4. R. P. M. affords particularly 
satisfactory results. 
The particles drawn through the conduit 37 

from the drum 7 are discharged into the drum 
35. As previously stated, this drum is of the same 
general construction as the drum 7 and accord 
ingly imparts the same turbulent action to the 
particles passing therethrough. In an installa 

5 

tion where the drum 7 is rotated at approxi 
mately 4 R. P. M., it is preferred to rotate the 
drum 35 at the reduced rate of substantially 1% 
R. P. M. Also, the drum 35 is preferably longer 
than the drum 7 and accordingly the particles 
pass through the drum 35 at a rate somewhat 
slower than they pass through the drum 7. As a 
result, the particles accumulate in the drum 35 
and this is highly desirable in that it provides 
for obtaining a thorough mixture of the particles 
and assures a more uniform or homogenous 
product. 

s 
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The particles in the rotating drum 35 are 
eventually conducted to the bag house 39 and are 
drawn into the bags by the action of the blower 
40 in accordance with Orthodox practice. The 
particles accumulating in the bags fall by gravity 
onto the conveyor 4, which deposits the particles 
into the classifying device 42. This device is also 
of standard design and functions to separate the 
particles in accordance with their size before 
actually depositing the particles in the shipping 
containers 43. 

It follows from the foregoing that the nature 
of the apparatus is Such as to enable Supplying 
the metal particles to the bag house 39 at a rate 
depending on the capacity of the bag house. 
This is true because by the time the metal par 
ticles approach the discharge end of the rotating 
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drum 35, they are cooled substantially below the 
critical temperature of the bags in the house 39. 
As a result, the rate of production of the equip 
nent is not only greatly increased, but the danger 
Cf burning the bags by the metal powder is re 
duced to a minimum. 
What I claim as my invention is: 
1. The method of forming a powder from a 

molten material Which comprises reducing the 
( material to fine particles, successively advancing 

particles of the material through spaced cham 
bers to a point of distribution by flowing a stream 
of gaseous cooling medium through the chambers, 
collecting particles falling out of Suspension in 
each chamber, returning these particles to the 
stream of gaseous cooling medium in the respec 
tive chambers by rotating the latter, and accu 
mulating particles in the chamber adjacent the 
point of distribution of the particles by rotating 
the latter chamber at a rate Somewhat slower 
than the preceding chamber. 

2. Apparatus for producing a powder from a 
molten material comprising an elongated cham 
ber having an intake opening at one end and 
having a restricted outlet opening at the Opposite 
end, means for introducing particles of the molten 
material into the chamber through the intake 
opening, a second elongated chamber having an 
intake opening at one end communicating with 
the outlet opening in the first chamber and also 
having an outlet opening, means connected to thes 
outlet opening of the second chamber for drawing 
air through both chambers to successively convey 
material particles through said chambers, means 
Supporting the chambers for rotation independ 
ently of One another about their respective longi 
tudinal axes, means responsive to rotation of the 
chambers to introduce material particles which 
have accumulated in the bottom portions of said 
chambers into the air stream flowing through the 
chambers, and means for rotating the second 
chamber at a slower rate than the first chamber 
to provide an accumulation of material particles 
in the Second chamber. 
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