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This invention relates to a method of and 
' apparatus for manufacturing metal powders. 

The principal object of the invention is to 
devise an improved method of making metal 

5 powder from metal scrap or other forms of 
metal, and to provide an improved form of 
apparatus for carrying out the method, so 
as to reduce the cost of manufacture and im 
prove t-he product formed. 

In the formation of machine bearings from 
powdered materials according to the method 
set forth in the patent to H. M. Williams, 
1,642,347, a mixture of various materials is 
used, the principal ingredient being pow 
dered copper. It is of primary importance 
in the manufacture of bearings of the type 
described in the Williams patent t0 obtain 
the copper powder as cheaply as possible, and 
one oi' the more specific objects of this in 
vention is to devise a method of and appara 
tus for the manufacture of copper powder 
from scrap copper, although the invention 
is in no way limited to the production of any 

` particular metal in powdered form.' 
With the above objects in view, a feature 

of the invention resides in the method of 
manufacturing metal powder which consists 
in forcing molten metal through a small ori 
fice into an atmosphere of lower temperature 
than the metal, directing the metal against 
a bañie and blowing a blast of air through 
the spray of atomized metal before or after 
contact with the baiiie, to further break up 
the metal. 
A further feature of the invention resides 

in the provision of a suitable apparatus for 
carrying out the above method. , 
Further vobjects and advantages of the 
resent invention will be apparent from the 
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the accompanying drawings wherein a pre 
ferred embodiment of one form of the pres 

- ent invention is clearly shown. 
In the drawings: 
Fig. 1 is a longitudinal section of a pre 

ferred form of apparatus for carrying out 
the invention. 

Fig. 2 is a similar view of a modified form 
of ap aratus in which the molten metal is 

50 force against a movable baille. 

ollowing descriptiomreference being had t0' 

Fig. 3 is a fra entary sectional view of a 
modified form o apparatus for carrying out 
the invention. 

l Referring to Fig. 1 of the drawings, the 
reference numeral 20 designates a casing 
forminga chamber 21 which constitutes a re 
ceptacle for the powdered metal. Integral 
with and projecting upwardly from the cas- _ 
ing 20 is another casin 22, 1n which is re 
ceived a vessel 23, whic is adapted to con 
tain molten metal. The casing 22 is pro 
vided with a lid 24 hinged at 25 which may 
be opened to lill the vessel 23. A latch bolt 
26, pivoted at 27, is adapted to engagefbe 
tween lugs 28 projecting from' the 11d and a 
set screw 29 may be adjusted to hold the latch 
in latching position. » . 
The vessel 23 when in the casing 22 rests 

on a washer 30 of asbestos packing or other 
suitable material, positioned in a groove 31, 
formed in the bottom of the casing 22 and 
the up er edge of the vessel engages a simi 
lar pac ing washer 32, positioned around the 
interior of the casing 22 at the top thereof. 
The lower edge of the washer engages a 
shoulder 83, projecting inwardly from the 
wall of casing 22 and the top of the »washer 
projects above the edge of casing 22 in posi 
tion to be en aged by lid 24, when the latter 
is closed to orm a tight joint. A pipe 34 
leads to a source of com ressed air. 
A hole 40 is provide at the center ofthe 

bottom wall of the casing 22 and projecting 
through said hole into-the chamber 21 is a noz 
zle 41. The nozzle is provided with a íiange 
42 engaging in a corresponding recess 43 1n 
the bottom of vessel 23, and a. assage 44 in 
the nozzle allows metal to flow rom the ves 
sel 23 into chamber 21 >when a plug valve 
45 controlling the passage is open. The valve 
is provided with a stem 46 extendin through 
a boss on the wall of casing 20 to t e outside 
of such casing where it is provided with a. 
handle 47 for manual operation of the valve. 

Situated in chamber 21, immediately below 
the nozzle 41, is a baille 50 against which ma 
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' terial issuing from the nozzle 41 will im 
pinge. This baille is in the form of a curved 
plate projecting from the casing 20 at an 
angle to the axis of the nozzle, an 

____ 

is secured 10° 



to the casing by screws 51. An air blast 
nozzle 52 is screwed into the casing 2O below 
the bañle and the tip of the nozz e 

' within the casing 21 to a point immediately 
5 below the end of the baille 50. This nozzle is 
.adapted to be connected to a' pipe extending 

-. to a compressed air supply and the nozzle 
' is so positioned that the blast of compressed 

10 
air from the nozzle will be directed against 
the lowerend of the baille and through mate~ 
rial discharged from the nozzle 41 just as 
such material leaves the surface of the baf 
fle 50. l 

A line screen 53 is positioned in the top 
wall of casin 20 which permits escape of 

‘ air from the c amber 21 but prevents the pas 
‘ sage of any of the metal powder. ‘ This screen 

v may be made of any material having a line 
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enough meshto prevent the passage of the 
metal particles. 
' The above described apparatus operates 
as follows: 
The vessel 23 may be ñlled with scrap cop 

per or whatever metal it is desired to con 
vert to powdered form. The lid 24 may then 
be closed and the vessel 23 heated to melt 
the metal therein. The heating means may 
be of any desired form and, since the heat 
ing means forms no part of the invention, no 
yparticular form of heating means is dis 
closed. Instead of melting the metal in ves 
sel 23, such metal may be melted elsewhere 
and poured into the vessel while in a molten 
state. ' 

W'hen the vessel 23 is filled with molten 
metal, compressed air is admitted through 
pipe 34 and the valve 45 is opened to allow 
ow through the nozzle 41. The molten 

metal is discharged at high velocity into the 
air in chamber 21, which is at considerably 
'lower temperature than the molten meta 
As the molten metal is sprayed from the noz 
zle it is broken up into relatively small par 
ticles.V The particles of molten metal strike 
against the baille 50, the impact acting to 
break up the metal into smaller particles than 
.it is possible to obtain by the atomizing ac 
tion of the nozzle alone. In addition to the 
action of the bañie the stream of air at high 
pressure which is directed by the nozzle 52 
against the particles as they leave the baffle 
50, effects a still further breaking up of the 
metal powders. ,  

The metal which issues from the nozzle is 
atomized and more or less in the form of a 
spray of molten metal particles.v These par 
ticles are still in a molten state ̀ /when they` 
strike the baille 50, and while the baille might 
be unheated and the air entering the nozzle 
52 might be cold, it is possible that the par 
ticles of molten copper would stick to the 
baille to some extent at the beginning of the 
operation until .the baille was heated by thel 
copper itself sulliciently to prevent this ac 
tion. It is accordingly preferable to heat the 
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baíiie sufficiently to prevent the molten copper 
particles sticking thereto at any time and bet 
ter results are obtained when heated air 
is admitted through nozzle 52. The baille 
ma be heated by any suitable heating means, 
as ii’or instance an electric heater, or the baf 
fle may be heated by the air admitted through 
nozzle 52 when hot air is employed. The air 
passing through the nozzle is directed against 
the lower end of the baiile and will heat the 
baille sufficiently to prevent the molten metal 
stickin thereto. While other heating means 
might die employed, the specific means for 
heating the balile forms no part of this in 
vention and no heating means other than noz 
zle 52, which may be connected to a source of 
hot air, is disclosed. 
The nozzle 41 must also be heated to pre 

Y vent the molten metal chilling within the noz 
zle and stopping the passage therethrough. 
The nozzle may be heated by any suitable 
means such as an electric heater, or if'hot air 
is admitted through the nozzle 52, such air 
will heat thednozzle sufliciently to prevent 
stoppage. Moreover, the nozzle is heated to 
a considerable degree by Contact with the 
Crucible. y 

Because of the high temperature of molten 
copper it is necessary that the vessel 23 be a 
Crucible of some suitable refractory material 
such as graphite or other rcfractories, while 
other parts which are in engagement with the 
metal, such as the nozzle 41, valve 45 and 
baille 50, must be of refractory material also. 
The modified form of apparatus shown in 

Fig. 2 is exactly the same as that disclosed 
in Fig. l with one exception. The baille 50 and 

' air blast nozzle 52 have been eliminated in the> 
modified structure and a different device 
for assisting in the atomization of the molten 
metal has been provided. In the modified 
apparatus a blower indicated in its entirety 
by the reference numeral 60 «is rotatably 
mounted immediately below the nozzle 45. 
The blower is in the form of a hollow drum,` 
one end of which is secured to a shaft 61 jour 
nalled in an uprightstandard 62 fixed on the 
bottom wall of the casing 20. The opposite 
endof the drum is provided with'project 
ing flanges 63 surrounding a central opening 
into which projects a pipe 64 which 'extends 
through one of the side walls of the casing 20, 

' the >pi e being secured in said wall by any 
suitab e means. This pipe serves the double 
purpose of admitting air from outside of the 
casing to the interior of drum 60, and provid~ 
ing a support on which one end of the drum 
rotates. The periphery of the drum is pro 
vided with fan _blades 65 which draw air 
from outside the casing through pipe 64 and 
force such air outwardly between the blades 
as the drum is rotated. A. casing 66 entirely 
surrounds the drum except where the drum 
projects. through a cut-away portion 67 of 
such casing. .The'casing 66 permits the blow 
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21 only through 
` ` er to force air into chamber _ casing, the cut the cut-away portion of the 

away portion of said casin being so located 
with respect to the nozzle 5 that the blower 

5 forces air through the spray of molten metal 
issuing from the nozzle. The blower may be 
driven by an electric motor connected to the 
shaft 61, or by any other suitable means. 
The nozzle 41 and .the blower must be 

i0 heated suiiiciently to prevent chilling of the 
metal particles, on contact therewith, enough 
to cause the metal to stick to the nozzle or 
the blades of the blower. The nozzle an 
blower may be heated by any suitable means 

15 and the admission of heated air through pipì 
64 will heat these elements sufficiently 
effect the desired result. The pipe 64 may be 
connected to any convenient source of hot 
air.. , 

20 In the form of the invention disclosed in 
Fig. 3, a cylinder 70 is formed integral with 
the casing 20 and projects above said casing 
20, occupying the same position relative to the 
casing 20 as does the part 22 of casing 20 in 

25 the form of the invention shown in Fig. 1. 
The cylinder 70 is lined with refractory ma 
terial such as graphite or carborundum as in» 
dicated at 71 and reciprocating within the 
cylinder is a _metal piston 72 havin an outer 

80 acket 7 3 of refractory material. passage 
4i is provided _in one wall of the cylinder to 
permit filling, with molten metal. A nozzle 

 a’ 5, of the same construction as the nozzle 41, 
' and controlled by a valve 76, similar to valve 

iso 45, provides means of communication be« 
tween the cylinder and the chamber 21. ' 
The piston is reciprocated by an desirable 

means to force the molten metal t rough the 
nozzle 7 5 when the valve is open and a con 

40 ventional means for o erating the piston is 
shown in Fig. 3.? This means com rises a 
cam shaft 80 having a crank pin-81 w ich en 
gages a connecting rod which is connected to 
the piston through the usual wrist in 83. 

45 The cam shaft is adapted to be driven y any ' 
suitable source of power. As the piston de 
scends when the valve 7 6 is open, a spra of 
molten metal is forced throughvthe nozz e in 
the manner set forth in the description ̀ of 
the other embodiments of the invention. 

Either the baffle 50 and air nozzle 52, or 
the blower 60 may be employed in this em 
h_»odìment of the invention. 
While the form of embodiment of the pres 

ent invention as herein disclosed, constitutes 
a referred form, it i's to be understood that 
ot er forms might vbe adopted, all coming 
within the scope of the claims which follow. 
What is claimed is as follows: 
1. The process of disintegrating metal to 

' form metal powder which consists in convert 
ing the metal to a molten state, discharging 
the metal under pressure while molten 
through a small orifice to effect atomization 

05' of the metal, directing the atomiz'ed metal 
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issuing from the orifice a-gainsta haine to 
further disintegrate the metal and forcing a 
blast of air through the atomized metal to 
Aalso break up the metal. 

2. The process of disintegrating'metal to 
' form metal powder which consists in convert 
ing the metal to a molten state, discharging 
the metal while molten through a small orifice 
to effect atomization of the metal, directing 
the atomized metal issuing from the orifice 
against a baffle to further disintegrate the 
metal and forcing a blast of hot air through 
the atomized metal to also break up the metal. 

3. The process of disintegrating metal to 
form metal powder which c ists in convert 
ing the metal to a molten gäste, discharging 
the metal while molten through a small vorifice 
to effect atomization of the metal, directing 
the atomized metal issuing from. the orifice 
against a baille to further disintegrate the 
metal and forcing a blast of hot air against 
the baille and through the atomized metal, 
to simultaneously heat .the baille sufficiently 
to prevent metal particles sticking thereto 
and to also break up the metal particles. 

. 4. Apparatus for disintegrating metal to 
form metal powder comprisin , a crucible 
adapted to contain molten meta , al receiving 
chamber, a- discharge orifice _connecting the 
crucible and receiving member, means for 
applying pressure to the molten metal in said 
crucible to force the metal through the dis 
charge orifice at sufficient velocit-y to atomize 
it, and a plurality of means for further dis 
integrating the metal after the atomized 
metal issues from the discharge orifice, said 
means comprising a bañie against which the 
atomized metal issuing from the discharge 
orifice is adapted to strike and means for 
forcing air under pressure through the atom~ 
ized metal. ’ 

5. Apparatus for disintegrating metal to 
form metal powder comprising a crucible 
adapted to contain molten metal, a receiving 
chamber, a dischar orifice connecting the 
crucible and receivin chamber, means for 
applying pressure to t e molten metal in said 
crucible to force the metal through the dis 
charge korifice at suñicient velocity to atom 
ize it, a baille in said receiving chamber 
against whichthe'atomized metal is adapted 
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to strike to further disintegrate the metal A 
and means for heating the discharge oriñce 
,and bañle to prevent metal particles adhering 
thereto. v 

6. Apparatus for disintegrating metal to 
form metal powder comprisin .a crucible 
adapted to contain molten meta , areceiving 
chamber, a discharge orifice connecting the 
crucible and receiving chamber, means for 
applying pressure to the molten metal in said 
crucible to force the metal through the dis 
charge orifice at sufficient velocity to atomize 
it, a bafiie in said receiving chamber against 
which the atomized metal is adapted to strike 
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to further disintegrate the metal, and means 
‘for directing hot air under pressure against 
the bañie and through the atomized metal to 
heat the baffle, and also break up the metal. 

b 7. Apparatus for disintegrating metal. to ~ 
form metal powder comprising a crucible 
adapted to contain molten metal, a receiving 
chamber, a discharge `orifice connecting the 
Crucible and receivlng chamber, means for 

lo forcing the meta-l through the discharge ori 
fice at sufficient velocity to atomize it,"'a con 
stantly moving baiiie positioned in the path 
of the metal issuing from the nozzle to fur 
ther break up the metal, and means directing 

I5 air under pressure through the atomized 
metal to alsovbreak up said metal. 

8. Apparatus for disintegrating metal to 
form metal powder comprising a Crucible 
adapted to contain molten metal, a receiving e 

20 chamber, a discharge orii'ice connecting the 
crucible and receiving chamber, means for 
forcing the metal through the discharge ori 
fice at suñicient velocity to atomize it, and 
a rotary blower in the path of the metal ìssu~ 

25 ing from the discharge orifice, said blower 
being provided with fan blades against which _ 
the atomized metal is adapted to strike, and . 
means for connectin the blower to a source 
of hot air, whereby t e fan blades are heated 

Re» suñ‘ìciently to prevent metal sticking thereto. 
ln testimony whereof I hereto aiiìx my sig 

nature. 
JAMES H. DAVIS 
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