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IMPROVEMENT IN PULVERIZING-MACHINEs. 
Specification forming part of Letters Patent No. 1s6,401, dated January 16, 1877; application filed 

December 

To all whom it may concern: . . . . . 
Beit known that I, ANDREW B. LIPSEY, of 

West Hoboken, in the county of Hudson and 
State of New Jersey, have invented certain 
Improvements in Pulverizing-Machines, of 
which the following is a description: 
One improvement consists in the combina 

tion of a series of chambers of successively 
larger diameter, arranged one outside or be. 
yond the periphery of another, and series of 
beaters for revolving therein, whereby an ex 
tremely-compact, simple, and serviceable pull 
verizing-machine is produced. . . . 
Another improvement consists in the com 

bination, with a chamber provided with a se 
ries of revolving beaters, of a chamber of larger 
diameter, communicating with the former, 
and provided with a series of beaters, revolv. 
ing in the same length of time as those in the 
smaller chamber, and, consequently, moving 
at a greater speed, producing a partial vac 
uum and drawing from the smaller chamber 
the lighter particles of the material therein 
pulverized, whereby I produce a very simple 
and superior pulverizing-machine, which may 
be operated with a very small amount of 
power. 
Another improvement consists in the com 

bination, with a chamber provided with a se 
ries of revolving beaters, of a chamber of 
larger diameter, communicating directly with 
the smaller chamber, and provided with a se 
ries of beaters, supported on the same shaft 
as those of the said smaller chamber, and re 
volving in the same length of time as the lat 
ter, whereby I produce a simple and exceed 
ingly-compact pulverizing-machine. 
Another improvement consists in the com 

bination of two or more chambers, communi 
cating one with another, and provided each 
with a series of beaters for revolving therein, 
and also provided with lips overlapping the 
beaters of each chamber, which communicates 
with another, whereby material to be pulver 
ized therein is prevented from passing out of 
one chamber into another, except at the proper 
place. 
Another improvement consists in the com 

bination, with a pulverizing-machine, of an 
inlet for supplying material to be pulverized, 
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and air, or its equivalent, thereto, of means 
for regulating or shutting off the supply of 
material, and air, or its equivalent, whereby 
provision is afforded for supplying them in the 
proper relative proportions, in such manner 
that the air or its equivalent will not interfere 
with the said material in its passage through 
the machine, and for entirely shutting off the 
supply of both when desirable. 
Another improvement consists in the com 

bination, with a pulverizing-machine, of an 
outlet provided, preferably at the lower part, 
with an opening or openings, and capable of 
being adjusted, by swinging axially at differ 
ent angles to provide for separating the finer 
and lighter from the coarser and heavier par 
ticles of the pulverized material in delivering 
it from the machine. . - . . . . . " - 

Another improvement consists in the con 
bination, with a beater extending longitudi 
nally outward from the side of a disk or spider 
of a renewable shoe, fitting or lapping over 
over the face, inner edge, and outer end of 
such beater, a dowel or projection on the outer 
end of said beater fitting a cavity in the con 
tiguous portion of the shoe, and a rivet or 
bolt at the inner end of the shoe securing it 
to the aforesaid disk or spider, whereby pro 
vision is afforded for properly securing the 
shoe in place without perforating, and thereby 
Weakening, the beater transversely. 
Other improvements consist in details of 

coustruction, to be hereinafter explained. 
In the accompanying drawing, Figure 1 is 

a partly-sectional side view of a pulverizing 
machine embodying my improvements. Fig. 
2 is a transverse section thereof. Fig. 3 is a 
transverse section of a pulverizing-machine 
of slightly-modified form, also embodying my 
improvements. Fig. 4 is a view of the Outer 
edge of a beater, its shoe, and a portion of a 
disk supporting it. Fig. 5 is a face view of a 
beater, its shoe, and a transverse section of a 
portion of the said disk supporting it; and 
Fig.6 is an end view of a beater, a transverse 
section of its shoe, taken on the plane of the 
dotted line aca, Fig. 4, and looking in the di 
rection indicated by the arrow-heads, also in 
cluding a portion of the said disk supporting 
the beaters. 
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Similar letters of reference designate corre 
sponding parts in all the figures. 
A designates a chamber, preferably of cy 

lindrical form externally, as well as internally, 
and B designates a series of beaters capable 
of being revolved therein. C designates an 
inlet for the material to be pulverized, and air, 
or its equivalent. It is shown as communi 
cating with the chamber A at the side, and 
is provided with a throttle, D, which may be 
shifted to regulate the passage of the material 
to be pulverized, and air, or its equivalent, into 
the chamber A. 
The throttle, though represented as con 

sisting of a simple cock, may consist of a 
slide, or any other device which may be made 
to effect the throttling, narrowing, or closing 
of the inlet. 
Above the throttle the inlet is preferably 

provided with a hopper to receive the mate 
rial to be pulverized from a feeding-chute, E, 
and the space between the latter and the hop 
per affords provision for the entrance of air 
or its equivalent. 

Great advantages result from admitting 
and regulating the admission of the mate 
rial to be pulverized and air or its equiva 
lent by the same means into a pulverizing 
machine. In this way one continuous pas 
sage of both through the machine may beef. 
fected, the disturbance of the material to be 
pulverized by currents of air or its equivalent 
entering from different points is avoided, and 
provision is afforded the proper relative pro 
portions of the material to be pulverized, and 
of the air or its equivalent to carry it through 

- the machine. 
The beaters B are preferably provided with 

renewable shoes, hereafter to be described, and 
are shown as supported by a spider or disk, 
S, which is fixed to a suitably-supported rotary 

outer parts of the beaters B and B of the 
chambers A and A, so as to prevent the ma 
terial pulverized in these chambers from pass 
ing into the chambers with which they, re 
spectively, communicate. 

In order to provide for placing the beaters 
in their position for work, the in Wardly-pro 
jecting parts of the lips G G' are notched, as 
shown in Fig. 1, to permit them to pass be 
yond them. 
The exit-opening HEI of the chambers A. 

and A are showu as being made by leaving 
off portions of the lips G and G', and for the 
sake of clearness are blackened throughout 
their extent. They may, however, be made 
in any other suitable manner. Provision is 
afforded for the exit of the pulverized mate 
rial and air or its equivalent from the cham 
ber A' by two openings, H, in its periphery, 
(shown one in Fig. 1 and both in Fig. 2,) and 
also blackened throughout their extent. These 
exit - openings preferably communicate with 
an outlet, I, supported on the chamber A* or 
otherwise, so that by means of a set-screw, a, 
clamping it to its support-tackle consisting of 
cords and pulleys or other means-it may be 
adjusted at different angles without severing 
its communication with said exit-openings H, 
and may be secured in position. 
The outlet I, in order to afford provision for 

automatically separating fine and light from 
coarse and heavy particles of the pulverized 
material, is provided, preferably at the bot 
tom, with an opening or openings, 0, which 
may with advantage be rearwardly inclined. 
When supported as represented, this outlet I 
is preferably provided with an adjustable top 
portion, which may be shifted, so that none 
of the pulverized material can escape under 
any circumstances. For instance, when the 
outlet is elevated the main top portion will 

shaft, F, and may serve to form one side of move inward under the adjustable top portion, 
the said chamber A. A designates a cham 
ber, which is of larger diameter than the cham 
ber A, communicates therewith, and prefera 
bly is also cylindrical exterially as well as in 
ternally. B designates a series of beaters 
supported by a spider or disk, S', fixed to a 
rotary shaft, F, and capable of revolving within 
the chamber A. A designates a chamber, 
which is of larger diameter than the chamber 
A, communicates there with, and is prefera 
bly also cylindrical externally as well as in 
ternally. B' designates a series of beaters 
capable of being revolved within the cham 
ber A. 
The chambers A and A communicate, re 

spectively, with the chambers A and A, and 
are shown as communicating therewith at the 
sides. 
G and G' designate lips, represented as 

consisting of rings, secured, respectively, to 
those sides of the chambers A and A which, 
respectively, communicate with the chambers 
A and A', and projecting or lapping over the 

on the same shaft. 

and when the said outlet is depressed the ad 
justable top portion will be moved inward. 
As represented in Figs. 1 and 2, the several 

chambers A A' A' are made in one piece, and 
the chamber A is outside the chamber A, and 
the chamber A* outside the chamber A; but 
in Fig. 3 the chamber A is arranged at the 
side of the chamber A, and the chamber A 
is arranged at the side of the chamber Al; 
but in both examples the spiders or disks for 
supporting the several series of beaters are 
shown as made in one piece, and are rotated 

They may be made in 
either of these ways with advantage, especial 
ly the former, as thus the greatest compact 
ness may be obtained; but they may also be 
made separate, if desirable, and the commu 
nication between them may be established in 
any suitable manner. 
J designates a cover, which is arranged out 

side the spiders or disks supporting the beat 
ers and covering them. 
An important advantage of making each 



... and the beaters B, revolving therein, draw in 

s, that it may 
by rolling. . . . . . . . . . . . . . . 
The operation is as follows: Material to be 

pulverized and the proper relative proportion 
of air or its equivalent are admitted, under 
control of the throttle D, into the chamber A, 

be moved from place to place 

the material to be pulverized, and air, or its 
equivalent, simultaneously entering, they ef. 
fect, by impact and otherwise, the pulveriza 
tion of such material. The beaters B, revolv 
ing in the chamber A in the same length of 
time as the beaters B in the chamber A, but 
moving at a greater, speed, owing to the in 
creased radii of their revolution, produce a 
partial vacuum at the exit-opening H of the 
chamber A, draw from the latter the lighter 
particles of the pulverized material, and cause 
them to be pulverized still more. The beat 
ers B", revolving in the chamber A* in the 
same length of time as the beaters. B and B 
in the chambers A and A', but moving at a 
greater speed, owing to the increased radii of 
their revolution, produce a partial vacuum at 
the exit-opening H of the chamber A, draw 
from the latter, the lighter particles of the 
pulverized material, cause them to be pulver 
ized still more, and discharge them into the 
outlet I. This outlet may be inclined upward, 
so that the force of the escaping air, or its 
equivalent, will be sufficient to carry only the 
lighter particles out through the end thereof, 
and the heavier particles will then be dis 
charged out of the openings 0. 
Any number of the said chambers may be 

used. For pulverizing some materials more 
may be needed than for pulverizing others. 

It will have been seen that by these im 
provements. I provide for making a very sim. 
ple and exceedingly compact pulverizing-ma 
chine, which can be operated with but a small 
amount of power, and can be easily managed 
and moved from place to place. 
When pulverizing moist material it may be 

advantageous to arrange the exit-opening of 
the chamber from which the material is to be 
delivered near the bottom, and to an apart 
ment below. - 

It is obvious that additional series of beat 
ers might be arranged on the other sides of 
the spiders or disks S, S', and S, to work in 
another set of chambers without entailing 
the expense of additional shafting and other 
parts. It is also obvious that a number of 
sets of beaters and chambers may be ar 
ranged side by side on the same shaft, with 
economy. 

I will now describe the removable shoes or 
faces K for the beaters, and the means for 
securing them in place, premising that they 
are not the only kind that may be used. 
These shoes Kare preferably made of steel, 

and cover the faces and the inner sides and 
the ends of the beaters which are farthest 

o any of the chambers externally cylindrical 
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from the spiders or disks SS S. By over. 
lapping at the inner sides of the beaters they 
are secured against.outward displacement by 
centrifugal force. They are secured against 
movement outward by pins or dowels e, pro 
jecting into them from the beaters. Rivetsf, 
impinging on the outer sides of the disks or 
spiders, secure them against displacement 
lengthwise. This manner of securing them is 
very desirable because of its simplicity and 
effectiveness. 
What I claim as my invention 

to secure by Letters Patent, is 
1. The combination of a series of chambers 

of successively larger diameters, arranged one 
outside or beyond the periphery of another, 
and series of beaters for revolving therein, 
substantially as set forth, whereby a very 
simple, exceedingly compact, and serviceable 
pulverizing-machine is produced. 

2. The combination, with a chamber pro 
vided with a series of beaters for revolving 
therein, of a chamber of larger diameter, com 
municating with the former, and provided 
With a series of beaters for revolving in the 
same length of time as those in the smaller 
chamber, and consequently moving at a 
greater speed, and producing a partial vacu 
um at the exit of such smaller chamber, sub 
stantially as set forth. - 

3. The combination, with a chamber pro 
vided with a series of beaters for revolving 
therein, of a chamber of larger diameter, com 
municating directly with the smaller cham 
ber, and provided with a series of beaters 
supported on the same shaft as those of said 
smaller chamber, and revolving in the same 
length of time as the latter, substantially as 
set forth. 

4. The combination of two or more cham 
bers, communicating one with another, and 
provided each with a series of beaters for re 
volving therein, and also provided with lips, 
overlapping the beaters of each chamber which 
communicates with another chamber, where 
by the material to be pulverized therein is 
prevented from passing out, except at the 
proper place, substantially as set forth. . 

5. The combination, with a pulverizing-mar . 
chine, of an outlet provided (preferably at the 
lower part) with an opening or openings, and 
capable of being adjusted axially by swinging 
at different angles, substantially as and for 
the purpose set forth. m 

6. The combination, with a pulverizing-ma 
chine and an outlet capable of being adjusted 
at different angles, of an adjustable top por 
tion, substantially as and for the purpose set 
forth. 

7. The combination, with a pulverizing-ma 
chine and an outlet therefor, capable of being 
adjusted axially by swinging at different an 
gles, of a clamping device for securing it in. 
different positions. 

8. The combination, with a beater extend 

and desire 
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- ing longitudinally outward from the side of bers A A' A', series of beaters B. B. B., spi 
a disk or spider, of a renewable shoe, lapping ders SSS, supporting the latter, shaft F, 
over the face, inner edge, and outer end of 
such beater, a dowel or projection on the 
outer end of said beater fitting a cavity in the 
shoe, and a rivet or bolt at the inner end of 
the shoe securing it to the said disk, substan 
tially as set forth. 

9. The combination of the series of cham 

Witnesses: 

an inlet, and an outlet, substantially as set 
forth, whereby an improved pulverizing-ma 
chine is produced. 

ANDREW B. LIPSEY. 

CHANDLER HALL, 
CHAs, F. MUDGE. 


