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UNITED STATES PATENT OFFICE. 

IDAVID G. STARKEY, OF NEW YORK, N. Y. 

APPARATUS FOR PULWERIZNG MINERAL AND OTHER SUBSTANCES, 

SPECIFICATION forming part of Letters Patent No. 251,803, dated January 3, 1882. 
A lic: i) ?i'il July 22, 1881. 

To all chon it may concern: 
Be it known that I, DAVID G. STARKEY, of 

the city and State of New York, have invented 
an Improvement in Apparatus for Pulverizing 
Mineral and other Substances, of which the following is a specification. 
A pulvelizing apparatus has heretofore been 

made in which compressed air issuing in the 
form of a jet has given nonentum to the ma 
terial to hurl it with violence against a sta 
tionary sturface. 
The object of my present invention is to in 

crease the momentum of the substance and to 
prevent the air intel veining l)etween the coin 
cussion-plate and the material to be shattered 
and forming a cushion that lessens the effect. 
iveness of the impact. I also make use of cen - 
trifugal force to increase the velocity of the 
material that is being pulverized, and I bring 
steam into contact with such material, for a 
purpose hereinafter set forth. 
in the drawings, Figure 1 is a longitudinal 

section of the apparatus coilete. Fig. 2 is 
a section at the line a ac, and Fig. 3 is an end 
view of the jet-nozzles. 
The substance is supplied into a lopper, a, 

from which the same is drawn through a pipe, l. 
Around the pipe b there is a chamber, d, with 

a nozzle, e, around the pipe b, and to this cham 
ler air under a sufficient pressure is admit 
ted, so that the issuing jet draws the material. 
through the pipel and gives to it a high mo 
mentum as it conveys it through the pipe f. 
The parts thus far described I do not claim. 
The material has more or less inertia, and 

cannot acquire a maximum velocity by the 
mere contact with the issuing air, and the ma. 
terial tends to retard the movement of the air. 
I therefore provide for still further accelerat 
ing the movement of the material by bringing 
into contact with it a second issuing jet of fluid 
to impart the utmost initial velocity possible. 
This I accomplish by placing a second cham 
ber, g, around the pipef, with one or more jet 
pipes, i, that act upon the mineral or other 
substances just as they are issuing from such pipef 

I prefer and use three jet-nozzles of a V 
shape, passing partly into the pipef and set 
at a forward inclination, and thus the jets of 
issuing finil intersect the column of grain or 

(No intel.) 

other material and air as it passes out of the 
sail pipe f, and every particle receives an ad 
ditional momentum, so that when it strikes 
against the surface of impact the velocity will 
be as great as it is practicalole to attain. 
The issuing fluid may be air; but I prefer 

and use steam, either ordinary steam as it 
issues from a boiler or steam superheated to 
any desired temperature, for the reason that 
the steam expands as it issues, and it comes 
intimately into contact with both the air and 
the material to be shattered, it expands the 
air and augments its sp(ed, and it suddenly 
heats the substances, and at the same time the 
moisture from the steam serves to promote the 
subsiding of the fine particles after the shat 
tering operation takes place, and thus to less 
en the waste that might otherwise take place 
from very fine particles floating off through the 
screens that are used to arrest the solid linate 
rials and allow the air and fliids to pass off. 
These screens are to be applied at a distance 
from the pulvelizing apparatus. They are not 
slown in the drawings. 
Another feature of my invention relates to 

a centrifugal concussion-plate, l, against which 
the material to be shattered is hurled. This 
plate l is at the end of the shaft). Its surface 
is ribbed or channeled radially, and hence as 
it is revolved at a high rate of speed the cor 
rugations or offsets are moved across the path 
of the issuing air or fluid and materials to be 
shattered, and there is a grinding action re 
sulting from changing direction, and the parti 
cles are rolled over, and the air cannot form 
a cushion by its reaction; neither can the por 
tion of the solid substance that first strikes form 
a cushion for the other portions of the parti 
cles; neither can one particle form a cushion 
for another, because it is thrown off instantly 
by the centrifugal force, and the centrifugalac 
tion augments the percussive and attrition ac 
tion of the material. The result is that the force 
expended in revolving the concussion-plate is 
expended in a grinding or attrition action up 
on the substance to be pulverized. 
more augment the aforesail action lby (Xtend 
ing the centrifugal concussion - plate in the 
form of cycloidal trunks o o, that receive the 
air, fluid, and shattered solid material and 
throw off the same against the impact-ring ', 
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that surrounds the centrifugal concussion 
plate. Said ring is stationary, and its interior 
surface may be either plain or corrugated. I 
prefer to use hardened steel or chilled cast 
iron for both the centrifugal concussion-plate 
and the impact-ring, so that they will be dura 
ble. 

It will be evident that the centrifugal action 
augments the speed of the fluids as they pass 
off the concussion-plate and carry with them the 
solid particles, because the cycloidal trunks o 
o act as blowers and draw the said substances 
from the citer, and the action is compound 
of preventing accumulation of air against the 
concussion-plate and of augmenting the veloc. 
ity of the material passing off from the con 
cussion-plate, so that it may be shattered by 
contact with the impact-ring r, thus effecting 
in one apparatus the pulverization of the min 
eral or other substances. 

It is to be understood that such material 
may be passed through the apparatus a sec 
old time; but usually this will be unnecessary. 

It is to be understood that the centrifugal 
concussion-plate might be revolved by a pull 
ley and belt; but usually that will not be nec 
essary, as the issuing currents of air, striking 
against the curved inclined surfaces of the tar 
get, set the same in rotation, and the speed will 
be very great, because the air acts near the 
center of the centrifugal concussion-plate, and 
but little power is required to maintain the revo 
lution. Ilence the periphery of the cycloidal 
trunks will attain a greater velocity than the 
expanded air within the trunks, and the cen 
trifugal action will be more potent than the air 
to hurl the particles against the stationary per 
cussion-ring, because a greater speed will be 
given to the materials to be pulverized by the 
centrifugal action than by the air alone. 
The case t, that conveys away the air and 

pulverized material, may be of any desired 
shape. I have shown it as conical, leading to 
a discharge-pipe. 

I do not claim a target within a chamber de 
tachably supported at its center, as the same 
had been made by others before my present in 
vention. 

5,303 

I claim as my invention 
1. The combination, in an apparatus for pull 

Verizing mineral and other substances, of a 
supply-pipe for such material, a nozzle for an 
issuing jet of air under pressure to impart an 
initial velocity, a straight tube leading from 
the first nozzle to the second nozzle, a sec 
ond nozzle for fluid under pressure to issue 
in the same direction and augment the veloc 
ity of the material, and a concussion-plate for 
the material to strike against, the second noz 
zle being employed between the first nozzle 
and the concussion-plate, substantially as set 
forth. 

2. The method herein specified of shattering 
mineral and other substances, consisting in 
imparting an initial velocity to the material 
by an issuing jet of fluid, then augmenting that 
velocity by one or more jets of fluid, and then 
causing the material to strike upon a concus 
sion-plate, substantially as set forth. 

3. In a pulverizing-machine, in combination 
with apparatus for imparting to material to be 
pulverized a rapid movement by an issuing 
current of air or fluid, a revolving centrifugal 
concission-plate, substantially as set forth. 

4. In a pulverizing-machine, the centrifugal 
concussion-plate and cycloidal trunks, in com 
bination with the stationary percussion-ring, 
substantially as set forth. 

5. The method herein specified of shattering 
mineral or other substances by imparting to 
the same an initial velocity by air under press 
ure, and then bringing steam at a high temper 
ature and Velocity into contact with such ma 
terial and the air to increase the velocity and 
heat the air, and then arresting such material 
against a target for its disintegration, substan 
tially as specified. 
Signed by me this 6th day of July, A. D. 

1.SS. 

D. G. STARKEY. 

Witnesses: 
GEO. T. PINCKNEY, 
WILLIAM G. MQTT. 
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