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To all w hom, it May CONCern :

Be it known that we, FREDERIC A. LUCK-
ENBACH and JOEN WOLFENDEN, both of the
~city, county, and State of New York, have in-

¢ vented a certain new and Improved Method
of and Apparatus for Pulverizing Mineral and

 other Substances; and we do hereby declare

" that the following 13 a clear, full, and exact de-

- seription thereof, refelenee bemg had to the-

) '_ 1o accompanying dl&WlI]ﬂb
Heretofore mmeml and other bllet"il’}CBS
have been pulverized to varying degrees of
3 fineness by erushing, stamping, and grmdm
. . and also by forumg the mineral or-other Sub
S 5 stances against a metallic disk by means of a
- powerfal current of air. These devices have
- proven to be inefficient and too expensive,
“owing to the rapid wear and destruction of
the Workmg parts of the apparatus.

20 The objects of our invention are to provide

“amethod and apparatus which is more simple

in its construction, quicker and more eftective

~in its action, of greater durability and less ex-

. pensein its opu.:m;lon than has been hereto-
- 2¢ fore known.

The objects are acconmlm,hed with our 1m-
proved method and means by concentrating
and combining two or more currents of air,
steam, or ‘water, or other suitable gases or

32 ﬂmds, which fue discharged under smmble
high pressure throu oh pipes or tubes arranged
in such a manner tlnt minerals or other sub-
 stances to be. pulverized will be drawn into
- the carrent, and discharged therewith into a

5 ‘focal or converging point, when the abrasion

~ of 'the particles from the opposing currents

will instantaneously reduce them to a pow-
~dered condition.

| In obtaining the power of compre&sed oa8es,

40 we do not conﬁne ourselves to any kind in par-

ticnlar, as under varied conditions and cir-

cumstances certain gases are found to be bet-

ter adapted ard more econommal than others.

But for geneml use 113 is: found that steam

45 under high /pressure 187 plefemble for some

purposes, and in'some cases it should be su-
Compressed air

perheated prlor to its use.

and other gases can be used where’ absolute
‘dryness is required, and also water can be
50 apphed when obtamecl from natural - sources

r

|'inside next to the end in a convex form, which

suitable distance from each other.

into the end of thefitting.

and at high elevation, as is now done in hy-
dranlic mining, or from high pressure derived
from mechanical means. In carrying out our
invention suitable reservoirs for storing com-
pressed gases are placed in proper position,
having pipes attached thereto, and connected
with the pulverizing apparatus for conducting
the gases therein. | |
The pulverizing apparatus shown in Fig.1
consists of two short sections of pipes or tubes, 6o
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A A, placed in alignment with each other

the 11111(31 ends of each tube terminating at a'
Upon the
end of each tube a soft metal or an elastic fer-
rule, A/ A/, is placed, in order to prevent the
end of the tube being worn away by the re-

‘bound of the substance being pulverized. The

other ends of the tubes A A are finished on the

constitutesthe partof an annularnozzle. These
ends of the tubes are screwed to the outlet end
of a branch fitting, K. Thisfitting is provided
with three induaction ports or inlets terminat-
ing in one passage leading to the exit. .

The two ports B B are connected with pipes
C O, which conduet the current of water, steam,
air, or other gases from a receiver:to the con-
(,eutmtm puh erizer. -The central portor in-
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let, B/, is provided with an induction- -pipe, D.
The mnu' end of this pipe 1s made tapering 8o

and: slightly convex, and projects just beyond
the junction of the two passages leading from
the inlet B B and into the expanded end of

pipe A, thus forming a nozzle through which

currents of air, steam, or water are forced.
This nozzle 1s made adjustable by means of a
screw which is cut on the pipe and screwed
When adjusted to
the required position 1t is held by a suitable
lock-nut, «.

To the outer ends of the tubes D elbows are

8¢

9°

' attached, which support suitable hoppers BE E

for holdm o the material to be powdered.
The apparatus is securely fasten ed to a suifa-

ble frame-work. 95
An 111oasement | lllLIOSGS the ends of the

._tubes ALA to prevent the pulverized material

from waste. Anopening atthe bottom allows

‘its discharge into suitable receivers.

The apparatus thus de.scmbed is opera,ted in-roe -




the following manner, to wit: Suitable valve-
connections between the pipes C C and steam
or gas generator or air-compressor are em-
ployed for controlling the currents emanating

from said cenerator or compressor. the power
5 5 ’

of which is raised to one hundred and fifty
pounds per square inch, more or less, as cir-

camstances require. The hoppers E K are
charged with mineral or other substance, after

1o which steam, water, or gases are turned in
and are forced into the branch fittings K K
and around the nozzles H H into and through
the tubes A A, by the action of the current in
passmo*through the branch fittings, and around

15 and through the annular nozzle H H a partial
vacuum is formed in the tubes D D, whereby
the mineral or other substance in the hopper

E I isdrawn intoand through the tubes D D

_ and joins with the rapid current of steam or
20 gases, and thence through tubes A A into the
open space between the outlet of the two pipes,
where, by the action of the two Opposmw cur-
rents, the granular material is brought in con-

tact, and with sufficient velocity to reduce the

25 material to a powder by the concussion or abra-
siomn.
The distance between the two pipes A A
should vary according to the nature of the ma-
- terial. That having the greater specific grav-
3o 1ty will require the ﬂreqte‘bt distance, conse-
quently the pipes A A should be made adJllSt&-
ble to meet that requirement.
The case I' can be made of any suitable ma-
terial ; but to prevent too great wear upon the

I

35 1nner surface it'should be lined with some semi-
elastic material, or some material in which the |-
fine particlesof’ mmeral substances will adhere,
thus presenting a mineral surface for the suc-
ceeding atoms to abrade against, thereby secur- !

40 1ngthecasefrom wearin gawa,vtoo rapidly. We
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238,044

do not limit ourselves to the form of the case,
for the form may, from necessity, be required
to change 1o meet the varying conditions of
the substance to be pulverized.

The material which meets at the converging 4¢
or focal point will not all be reduced to a pow-
der on its first concussion, but will fall out of

the current onto suitable screens and be con-
ducted back to the hopper and again returned
to the focal point, where it will receive an-
other blow. Thus the operation will be repeat-
ed until the substance is all reduced to the
required fineness.

IFig. 2 represents a horizontal sectional view
of our apparatus provided with four conduct-
ing or discharging pipes, A. These pipes are
all arranged within the same plane and dis-
charge their contents into one common center.
By this means the reduction is accelerated.

What we claim, and desire to secure by Let-
ters Patent, is—

1. The herem described method of pulver-
1zing mineral or other substances, by introdue-
ing them Into two or more opposing cur rents,
by whieh said substances are discharged into
a convergent or focal point, where, by their
extreme velocity, the substance beoomcs pul-
verized by the concussion.

2. In combination with the case I, two or
more pipes, A, for conducting opposing cur- 7z
rents of water, steam, or gases’ under pressure,
fitting K, pipe D, and hoppelb I, from whmh
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the subbtance to be pulverized 1‘0 drawn into

the current in pipes A and discharged at.the
focal point.
I‘REDDRIC A. LUCKENBACH.
| JOHN WOLFENDEN.
Witnesses:
JONATHAN MARSHALL,
JAMES M. TUuLLY.
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