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To all whom it may concern: 
Be it known that I, CLAUDE A. BULKE 

LEY, a citizen of the United States, and a 
resident of Wilmington, in the county of 
New Castle and State of Delaware, have in 
vented a certain new and useful Apparatus 
for the Production of Powdered Material, 
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otherwise 
treated, thereby becoming granular and los 

of which the following is a specification. 
This invention relates to apparatus for 

the production of finely powdered material, 
and since the illustrated apparatus finds 
particular application in the art of produc 
ing bronze powder, although it is not re 
stricted thereto, I describe it with more 
particular reference to that art. . 
In the making of bronze powder by ham 

mering the metal to reduce it to Small par 
ticles it is important that the finished fine 
powder be accurately separated from the 
unfinished larger particles, otherwise the 
powder will have its quality impaired by 
the presence of particles too large to be 
properly included therein. Also, it is im 
portant that when any particles have been 
reduced to desired size they be removed 
from the action of the reducing machine, 

such particles become over 
ing their brilliancy, instead of remaining 
flat, flake-like and brilliant. . 
Various apparatus have heretofore been 

proposed for the grinding, and separation 
of certain materials but such apparatus are 
not well adapted to the production of 
bronze powder, for they do not separate 
the particles with sufficient accuracy, and 
have not suitable provisions for avoiding 
over-treatment. For example, it has been 
proposed to assemble together a grinding 
machine discharging into a hopper below 
the machine, a separator having a screen 
arranged therein as an operative part there 
of, a pipe for conducting back to the grinder 
material that does not pass the Screen, and 
piping combined with a fan for carrying 
the ground material from the hopper to 
the separator and screen. In such appa 
ratus there is not a sufficiently accurate sepa 
ration of the materials at the grinding ma 
chine and therefore not only does much mas 
terial leave the machine after it should and 
so is over-treated, but also much material 
leaves before it should and so has to be 
rehandled and returned to the machine. 
Another difficulty is that since the screen 

Screen. 

is in the separator and an operative part 
thereof, it is subjected to forces tending 
to forcibly drive the particles through the 
Screen, e.g., forces causing the separation, 
whereby the accuracy of the screening is 
destroyed, resulting in the presence in the 
supposedly “fine' powder of a large num 
ber of coarse particles driven through the 

Moreover, the screen of the appa 
ratus, being stationary, has not that high 
degree of ability to screen the powdered 
material accurately which it is desirable to 
have present in a screening device used for 
screening bronze powder. I have devised 
an apparatus by the use of which bronze 
powder of desired fineness and uniformity, 
and having its particles flat, flake-like and 
brilliant, can be conveniently produced. 
An object of my invention is to provide 

an apparatus for the production of pow 
dered material which apparatus shall pro 
vide for the removal of the material from 
the reducing machine upon the material 
reaching the desired degree of fineness, 
thereby avoiding over-treatment, and also 
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provide for the accurate separation of the 
finished material from the unfinished. 
To this end, and also to improve gener 

ally upon apparatus of the character in 
dicated, my invention consists in the mat 
ters hereinafter described and claimed. 

In the accompanying drawings:- . 
Figure 1 is a somewhat diagrammatic and 

conventional elevational view of an appa 
ratus embodying my invention; 
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Figure 2 is a sectional view of the reduc 
ing machine included in the apparatus illus 
trated in Figure 1; w 

: Figure 3 is substantially a longitudinal 
sectional view of the rotary screen and ad 
jacent parts, included in the apparatus illus 
trated in Figure 1, and 

Figure 4 is a cross-sectional view substan 
tially on the line 4-4 of Figure 3, but with 
the partition wall of the casing omitted. 

Referring now to the drawings, the illus 
trated apparatus comprises a reducing ma 
chine 1, in the character of a stamping mill, 
a cyclone separator 2, a rotary, horizontal, 
polyga screen 3, and a fan or blower 4. An air tight system of pipes 5, 6 and 
provides for circulation of air from the 

mill 1, through the fan 4, to the separator 
2, and back to the mill. A pipe 8 is pro 
vided for conducting to the rotary screen 
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3 the powder removed from the air current 
by the separator 2; a pipe 9 serves to con 
duct away the finished material passed through the meshes of the screen; a pipe 
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10 returns unfinished material from the 
discharge end of the screen to the ma 
chine, and the pipe 11, connected with the 
pipe 10, returns to the machine such mate 
rial as may by chance fail to enter, or to 
remain in, the entrance end of the screen. 
The machine, fan and screen are driven 
from any suitable source or sources of power 
(not shown), the drives being, independ 
ently controllable, as by changing the pulley 
sizes, so that the desired speed of opera 
tion may be selected for each, independ 
ently of the others. 
In the operation of the apparatus, coarse 

bronze powder is supplied at intervals to 
the hopper 12 on an extension 10 of the 
pipe 10 and is reduced by series of hammers 
as 13 and 14. The particles as they be 
come sufficiently reduced, are carried up the 
pipe 5 by the air current, separated from 
the air by the separator, and discharged 
into the screen; the air returning from the 
separator to the machine through the pipe 
7. Finished powder is discharged from the 
screen through the pipe, 9, unfinished ma 
terial is discharged through the pipe 10 
back to the machine, and "spilled’ material is discharged through the pipes 11 and 10. 
back to the machine. Thus the action is 
continuous, coarse material being supplied as required to the hopper 12, and finished 
Inaterial removed at the lower end of the 
pipe 9. 
As shown more particularly in Figure 

2, the pipes 5 and communicate with the 
reducing chamber 5 of the machine 1 above 
the anvils 16, 16, whereby the material being reduced is not directly discharged into 
the pipe 5, that is, is not discharged by 
gravity, for example, and the air entering 
at the pipe does not blow up through the 
charge C, but, instead, blows over it. 
With this arrangement, with the hammers, 
as 18 and 14, keeping the charge in a con 
Stant state of agitation the smaller parti 
cles foa in the air current. The strength 
Qf the air current is so regulated that these 
finer lighter particles are carried upward 
to the screen, while the coarser heavier 
particies are left behind for further treat 
sent, and an initial separation of the par 
ticles is made. The finer particles are re 
moved from the machine as soon as they 
are sufficiently reduced and therefore are 
Shot subjected to over-treatment that would 
tend to reader them granular instead of 
fiat, fiake-like and brilliant. For practical 
seasons, prefer not to attempt to make 
the separation at the reducing machine 
absolutely exact, but, rather, use an air 
carrent, staficientiy strong to carry away 
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a certain amount of slightly oversize par 
ticles, and make the final separation at 
the screen 3. 
As previously pointed 

separate and distinct from the cyclone sep 
arator 2. With the screen thus separate and 
distinct from the separator, there is no 
forcible driving of oversize particles 
through the screen- an action that would 
of course introduce inaccuracies into the 
screening. Also, by having the screen Sep 
arate from the separator I am able to use 
as fine and delicate a screen as K desire, 
not having to consider what might be the 
effect on such a screen were it to be placed 
in the separator to be subjected to swirling 
particles and so forth. Again, by having 
the screen separate from the separator 
am enabled to use a rotary screen, which I 
could not feasibly do were the screen within 
the separator; and so can get a nore accu 
rate separation than would be conveniently 
possible with a stationary screen. 

It will be noted also that, since the air 
current is created, not by the action of 
the reducing machine, but by an independ 
ent element, the fan, the strength of the 
current can be regulated as desired, with 
out regard to what the desired speed of 
the machine may be. Also, the effect of 
the screen is determinable by its speed of 
rotation and so forth and is not dependent 
upon the strength of the air current or 
forces acting within the separator, and so, 
can be regulated to exactly meet desired 
conditions; and the air current can be reg 
ulated without having to consider its effect 
at the screen. Thus the effect of each ele 

out the screen is 
70 

80 

90 

80 

ment of the apparatus can be accurately 
regulated, independently of the others, to 
secure the best results. 
The details of the various elements of the 

apparatus may be of any suitable or pre 
ferred character. As here illustrated the 
reducing machine is of the type commonly 
called a “sixteener machine' its series of 
hammers, as 13, being driven by cams, as 
17, carried by a shaft, 18; and its series 
of hammers, as 14, being driven by cams, 
as 19, carried by a shaft 20. One shaft, 
as 18, is driven by the belt pulley 21, and 
the motion is transmitted by gearing 22, 
22° to the shaft 20, The fan is of the 
usual type driven by the belt guiley 23 
from, say, an electric motor (not shown). 
The separator, as previously mentioned, is 
of cyclone type, the air entering at 24, 
being centrifugally freed from the particles 
by the action within the separator, and 
leaving a 25. The screen 3 comprises a 
frame composed of the elements 26, which 
are carried by the spider 2 and the end 
plate 28 mounted to rotate with the shaft 
29 driven by the pulley 30. On the ele 
ments 26 is preferably carried 200 anesh, 
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silk bolting cloth. The receiving end of 
the screen is open, while the end plate 28 
closes the discharge end except for exit 
apertures. 31. Desirably the pipe 5 is, 
as shown, of relatively large diameter ad 
jacent the machine 1 and of relatively small 
diameter along the major portion of its 
length. Desirably, too, the lower portion 
of the pipe 7 is of smaller diameter than the 
portion thereof adjacent the separator. 
Conveniently, a portion 7 of the pipe 7 
may be flexible, as of canvas, to facilitate 
the opening of the door 1 of the machine, for inspection or any desired purpose. It 
will be understood that proper brackets, 
supports, and so forth, for the various ele 
ments of the apparatus are provided, but 
to avoid confusion Ilo attempt is made to 
illustrate such parts. Also, although for 
simplicity in the drawings but one entrance 
pipe 7 and one exit pipe 5, and but one sep 
arator, one screen, etc., have been shown, 
it will be understood that as many entrance 
and exit pipes spaced along the chamber 15, 
and as many separators, screens, etc., can 
be used as are desirable for the objects 
sought. 
Although I have described my invention 

with more particular reference to the illus 
trated embodiment, it will be understood 
that I do not restrict it thereto, for it may 
be embodied in many other and different 
apparatus. 
Having thus described my invention, I 

5 claim:- 
1. In an apparatus for the production of 
owder, in combination, a reducing machine E. 8 chamber for holding the material 

to be acted on, and means in said chamber 
for acting on the material, conductors pro 
viding an air circuit with said chamber 
included therein, means for moving air 
through said circuit, a separator included 
in said circuit, and a screen located without 
said circuit and operatively distinct from 
the separator, said separator and screen be 
ing arranged for the discharge of material 
from the separator to the screen. 

2. In an apparatus for the production of 
powder, in combination, a reducing machine 
having a 'chamber for holding the material 
to be acted on, and located to support such 
material upon the bottom thereof, and means 
in said chamber for acting on the material, 
conductors providing an air circuit with 
said chamber included therein, with the en 
trance conductor and the exit conductor 
communicating there with above the bottom 
thereof, thereby to provide that the air cir 
culating through said chamber shall pass 
aeross the material, means for moving air 
through said circuit, a separator included 
in said circuit, and a screen, said separator 
and screen being arranged for the discharge 
of material from the separator to the screen. 

8 

3. In an apparatus for the production of 
owder in combination, a reducing machine 
aving a chamber for holding the material 

to be acted on, and located to support such 
material upon the bottom thereof, and means 
in said chamber for acting on the material, 
conductors providing an air circuit with 
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said chamber included therein, with the en 
trance conductor and the exit conductor 
communicating therewith above the bottom 
thereof, thereby to provide that the air cir 
culating through said chamber shall pass 
across the material, means for moying air through said circuit, a separator included 
in said circuit, and & screen located without 
said circuit and operatively distinct from the 
separator, said separator and screen being 
arranged for the discharge of material from 
the separator to the screen. 

4. In an apparatus for the production of 
powder, in combination a reducing machine 
having a chamber for holding the material 
to be acted on, aid located to support such 
material upon the bottom thereof, and means 
in said chamber for acting on the material, 
conductors providing an air circuit with 
said chamber included therein, with the en 
trance conductor and the exit conductor 
communicating therewith above the bottom 
thereof, thereby to provide that the air cir 
culating through said chamber shall pass 
across the material, means for moving air 
through said circuit, a separator included 
in said circuit, and a screen located without 
said circuit and operatively distinct from 
the separator, said separator, screen and ma 
chine being arranged for the discharge of 
material from the separator to the screen 
and from the screen to the machine. 

5. In an apparatus for the production of 
flat-flake powder, in combination, a stamp 
ing mill having a stamp-and-anvil chamber 
and a stamp in said chamber for stamping 
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and agitating the material, conduetors pro 
viding an air circuit with said chamber in 
cluded therein, with the entrance conduc 
tor and the exit conductor to and from said 
chamber communicating there with above 
the bottom thereof, means for moving air 
through said circuit, a separator included in 
said circuit, and a screen, said screen being 
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operatively distinct from said separator, 
said separator and screen being arranged 
for the discharge of material from one to 
the other. - 

6. In an ap aratus for the production of 
flat-flake powder, in combination, a driven stamping mill embodying a chamber forma 
terial, said chamber having anvil means at . 
its botton, said mill also embodying stamp 
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ing means operative in said chamber, and 
cooperating with said anvil means to reduce 
the material, conductors providing an air 
circuit with said chamber included therein 
with the entrance conductor and the exit 34 



conductor to and from said chamber, com 
municating therewith above said anvil 
means with said stamping means substan 
tially in the line of the air current, driven 
means for moving air through said circuit, 
a separator included in said circuit, a screen, 
a conductor, from said separator to said 
screen, a conductor from said screen to said 
mill for returning unfinished powder there. 
to, a conductor for discharging finished 
owder from the screen, and means for 
E. said mill and said moving means. 

. In an apparatus for the production of 
powder, in combination, a driven stamping 

A5 mill embodying a chamber for materia, 
said chamber having anvil means at its bot 
ton, said mill also embodying stamping 
means operative in said chamber and co 
operative with said anvil means to reduce 
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the material, conductors providing an air 
circuit with said chamber included therein 
with the entrance conductor and the exit con 
ductor to and from said chamber communi 
cating there with above said anvil means 
with said stamping means substantially in 
the line of the air current, driven means 
for moving air through said circuit, a sep 
arator included in said circuit, a driven ro 
tary screen, a conductor from said separator 
to said screen, a conductor from said Screen 
to said mill for returning unfinished powder 
thereto, a conductor for discharging finished 
powder from the screen, and means where 
by said driven mill, moving means, and 
screen can be driven each at a speed in 
dependent of that of the others. 
In testinoisy whereof affix my signature. 

CLAUDE A. BULKELEY. 
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