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reach such surfaces and |
~ Other desirable attributes of my Invention will
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My invention relates to a process of crushing
and’ pulverizing materials and to a machine for
carrying out such process, and refers more par-
ticularly to such processes and machines of the
centrifugal type.- B

One of the principal objects of my invention
is a simple '

of a wide variety of materials, such as quartz,
coal, sulphur and the like. |

Another object of my invention is to ‘provide
2 cheaply and compactly constructed machine of
large capacity for its size, capable of operating
at high speed and having its bearing surfaces
wholly outside the pulverizing chamber so that
the dust resulting from its operation does. not

cause wear. |

hereinafter appear. | |

In carrying out the process of my invention,
fragmentary material is reduced to the desired
degree of fineness by brojecting it against the
interior surface of a drum rotated at a speed such
that. the centrifugal force at such surface is in
€xcess of that of gravity, removing material
pressed against such surface by centrifugal force,

- and re-projecting it against such surface. -This
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cycle of operations is repeated until the particle
size has been reduced sufficiently to permit the
material to be carried away by a Cross-current
of air. | . o

More particularly in accordance with my in-

vention, the fragmentary material is thrown ob-

liquely against the inner surface of

centrifugal force in a direction opposite to that

which the drum is rotating so as to produce
the maximum crushing impact. Further, to re-
duce wear on the drum and at the same time en-
sure that substantially all the energy of the cen-
trifugally produced crushing impact shall be
utilized in breaking up the particles, part only
of the material pressed against the interior of
the drum is removed and returned to the project-
ing means. The particles thrown outwardly
strike, not the inner surface of the drum, but a

layer of particles to be pulverized, so that, by the

impact, both sets of particles are crushed and
abraded simultaneously.

A machine for carrying out my invention may

comprise two concentric rotating drums, an outer
relatively low speed drum, and an inner rela-

tively high speed drum, preferably rotated in the

.’ opposite direction to the outer drum, and a scrap-

55

er and chute for removingthe excess of material

pressed against the inner surface of the:outer

- external to

| and efficient process for pulverizing -
material capable of being applied to the crushing -

_the line 3—3 of PFigure 1.

drum by centrifugal force and delivering it to the

~Interior of the inner drum.

More particularly, in such a machine, both
drums are supported and driven by means wholly
the pulverizing chamber, and the
cross-current of air is produced by suction, so
that dust preduced by the bulverizing action can-
not reach the supporting and driving machines

- and cause wear,

The centrifugal pulverizer of my invention also
includes various features of construction and
combinations of parts, as will appear from the
following description and the appended claims.

For further description, reference will now be
had to the accompanying drawings, illustrating
a practical embodiment of my invention, similar
parts being designated by similar reference nu-
merals, and in which: | o
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Figure 1 is a top plan view of a pulverizer em- |

bodying my invention.,
Figure 2 is an end view of

right-hand side of Figure 1. |
Figure 3.is a vertical longitudinal

Figure 4 is a vertical
the line §4—4 of Figure 3. |

. The practically workable exemplification of
the pulverizer of my invention will now be
particularly described as to its construction and
manner of operation. | L

A base | is provided with two pedestals 2 and
3 between which igs rotatably mounted a drum 4.
On the pedestal 2 are ball, roller, or other high-
speed bearings 4 and 5 for a shaft 6; carrying a

drum T at one end and a'driving_ pulley 8 at the

transverse section on

having flanges 12 and 13 at its ends. To one of
these flanges, as 12, is secured a toothed ring 14
for engagement with g pinion 1§ driven by g

- motor 16. The drum 4 also has annular ends {7

and 18, the end I8 being detachably secured to

its adjacent flange 13 so that it can be detached
when it is desired to insert or remove the scraper.
to be later described. | _-

These flanges, in addition to aiding in the

- ‘uniting together of the various parts of the drum,

section on

The drum 4 comprises a cylindrical shell if .

20

the same from the |
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have the further, and, in fact, their chief, func-

tlon of acting as the supporting means for the
drum. Between the pedestals 2 and 3 and hav-

ing their ends journaled therein are two shafts.

20. On each of these shafts are a pair of wheels

21 having.peripheral grooves wide enough to re-
ceive the flanges 12 and 13 respectively.
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mounted, the drum & is free to be rotated by the ' they are thrbwn by the drum T with great force

motor 16. -

. The drum T is mcunted in Ithe central aperture

in the end 1T for rotation about the same axis

L

as the axis of rotation of the drum 4. The outer
end of the drum 1 is closed so that it acts as
o closure for the aperture in the end {1. The
small gap around, the periphery of the drum: 1T
serves to permit the air to be drawn into the
interior of the drum 4 and produce the desired
for carrying away the mnate-
rial acted upon when the particle size has been
reduced sufficiently to enable it to be air-borne.

In the periphery of the drum T are one Or More
apertures, or, as shown, slots 23 through which

material introduced into the interior of the drum

is thrown by the centrifugal force produced by
the rotation of the drum. For a machine between
twice and three times the size shown on the origi-
nal patent: drawings, a suitable speed of rotation
ig 3000 to 8000 R. P. M. or more depending on the
material used. The drum 4 is preferably rotated
in the opposite direction at any speed more than
sufficient to produce & centrifugal force on par-
ticles at its Inner periphery in excess of that of
gravity. AS |
drum 7 against the inner face of the shell I}
tend to be held there by centrifugal force.

To return such particles to the interior of the
drum 1, a scraper 24 1s provided at the rear edge
of a hopper 25 at the bottom of which is a chute
26, extending into the open mouth of the drum
1 To take a part of the work off the scraper
24, a second scraper 27 may be placed in front
of it but set further away from the shell 1.

" 1t will be noted that the scraper 24 does not
extend the full jlength of the drum §, so. that
the left-hand set
of slots 23 will build up in the corner hetween the
end 17 and the shell t § until the angle presented
by such layer
ditions of material to slide or roll towards the
seraper. Further, the scraper 24 is set so that
the inner layer only of the material pressed
acainst the shell i1 is removed thereby. The re-
sult of this construction is that the shell is al-

 ways covered with a layer of material to be fur-

o0

. and the inner wall

-~ the drum 4 is closed
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ther crushed, so that the impact resulting from
the projection of particles from the drum 1 1is
substantially:wholly between two sets of particles
and rarely, if ever, between one set of particles
of the shell 11.

~ The circular central opening in the end 18 of
by a disk 30 attached to or
made integral with the pedestal 3. Extending
outwardly from this disk 1s a casing or pipe 3}
leading to any suifable dust separator and €X-
haust fan or the like (not shown). To one€ side
of the casing and passing
inclined tubular chute 32 for the admission of
material to be pulverized. A lid 33 prevents entry
of air when material is not being introduced into
the machine.

It will be noted that the supporting and driving

means for both drums are outside of the pulver-
izing chamber, anad as the flow of air is into such

chamber and out through the suction pipe there

is practically no possibility of dust from the pul-
verizer reaching such

means.
Explosion doors 39 and 36 -may be provided, as
shown, if desired. ) '

The process and machine are admirably adapt-
ed for pulverization with the aid of hard balls, or’
hard rock, since when such balls or rocks are used

a tesult, particles thrown from the

" through the chute

is sufficient. to permit further ad--

principle and

through the disk is an

. mounted concentrically,

supporting and driving.

against & bed or layer of material to be pulverized.
" The operation is as follows: *

~ The drums are placed in rotation, the suction
fan started, and then a charge of material is in-
troduced through the tubular chute 32. This ma-
terial is carried around by the drum 4 until it

)

strikes the scrapers 24 and 21, when it drops down -

through the hopper 95 and is deflected by the

chute 26 into the interior of the drum T and

‘discharged therein along 1ts length. The mate-

rial travels inside the drum until it comes oppoO-
site one or other of the slots 23, or the edee, when

it is thrown out tangentially at high speed to 1m- |

pact the layer of material traveling around on the
interior of the shell {l. Any fine dust produced
by such impacts becomes suspended in the air in
the drum, which is continuously flowing irom the
annular space between the end 7T and the drum
1 towards the suction pipe 31. Some air enters
through the annular space petween the end 8
and the disk 30, but such air short-circuits around
into the suction pipe without taking any vital
part in the removal of the dust. | -
Material too coarse 1o he air-borne accumu-
Jates on the inside of the shell {1 until it is once
more scraped off and returned to the interior of
the drum 1. The cycle of operations Is repeated
until the particles have all been reduced to &
size small enough to permit them to be carried

away by the longitudinal flow of air thrm;gh the

drum 1.

“When it is desired to employ my device in the

wet, crushing of material, water and the material
to be crushed are introduced into the device
| 32. and the drum element
revolved at a speed which will maintain the sur-
face of the water in the position showi by. the
dot-and-dash line 40, additional water escaping
through the space 41 between the members I8
and 31 and into any conveniently positioned re-
ceptacle, the escaping water carrying off
finely ground material. During this operation,
additional water may be introduced through the
chute 32, if desired. | '

It is evident that <uitable means other than
the one described may be employed for the re-
moval of the water and finely ground material.

.1t is obvious that various
made in the process and in the construction of
the machine of my invention shown in the draw-
ings and above particularly described, within the
scope of my invention as defined
in the appended claims and that by the
duction of water and the removal of the wet
material by any well kKnown and suitable means

_the device can be employed in wet treatments.

I do not limit myself unduly to specific details
of procedure 1n the process nor of construction
in the machine, nor to size, nor to specific pro-

portions or relationship of parts, these being
given simply as a means for clearly describing

the process and machine of my invention.

What I claim is: | - -

1. A pulverizer, comprising two rotatable drums
means for rotating fhe
inner drum, means for rotating the outer drum
at a speed sufficient to create a centrifugal force
ot the inner periphery of the outer drum in
excess of that of gravity, a scraper for remov-
ing material held against the inner wall of the
outer drum by centrifugal force, a chute for de-
livering material so removed into the interior of
the inner drum, the latter
egroup of onifices In its periphery for discharge

modifications may he

having & balanced.
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5 2. A pulverizer, comprising two rotatable drums . inner drum, the latter having a balanced group
mounted concentrically, means for driving the of orifices in its periphery for discharge of mate-
inner drum at relatively high speed, means for rial towards the inner surface of the outer drum,
driving the outer drum at a speed which is rela- and an opening in the outer drum adapted to

 tively low but yet high enough to create a cen- allow of the removal of said water and finely

10 trifugal force at the inner periphery of the outer pulverized material from said drum, 10
drum in excess of that of gravity, a scraper for 5. A pulverizer, comprising two rotatable drums
removing material held against the inner wall of mounted concentrically, means for driving the
the outer drum by centrifugal force, a chute for - inner drum at relatively high speed, means for
delivering material so removed into the interior driving the outer drum at a speed which is rela-

15 of the inner drum, the latter having a balanced tively low but yet high enough to create a cen- 15
eroup of orifices in its periphery for discharge trifugal force at the inner periphery of the outer
of material towards the inner surface of the outer drum in excess of that of gravity, a scraper for
drum, and means for producing a current of air removing water and material held against the

- through tHé outer drii to carry away ‘such ma- inner wall of the drum by centrifugal force, a

20 tena}-agﬁﬁ‘gibeemreduced_ﬁﬁaﬁﬂb e chute for delivering water and material so re- 20

3 A pulverizer, comprising a rotateble drum moved into the interior of the inner drum, the
including a cylindrical shell, ends to said shell, latter having a balanced group of orifices in its
each end being formed with a circular central = perichery for discharge of material towards the
aperture concentric with respect to the axis of inner surface of the outer drum, and an opening

28 rotation of the drum, supporting and driving in the outer drum adapted to allow of the removal 25
means for said drum wholly external with re~ of said water and finely pulverized material from
spect to the same for rotating sald drum at a said drum.
speed such that the centrifugal force at the inner 6. A pulverizer, comprising a retatable drum
surface of said shell is in excess of that of gravity, including a cylindrical shell, ends to said shell,

80 3 second drum rotatably mounted in one of said each -end being formed with a circular central 30
apertures and having its inner end open, its outer  aperture concentric with respect to the axis of
end closed and a balanced group of apertures in rotation of the drum, supporting and driving
its periphery to permit material to be thrown means for said drum wholly external with respect

~ therethrough towards the inner surface of said to the same for rotating said drum at a speed

35 shell a driving shaft attached to such closed such that the centrifugal force at the inner sur- 35
outer end and extending outwardly therefrom, face of said shell is in excess of that of gravity,
driving means and bearings for said shaft both . a second drum rotatably mounted in one of said
outside of both drums, a fixed circular closure apertures and having its inner end open, its outer

- mounted in the other of said apertures, said clo- end closed and a balanced group of apertures in

40 sure having therein material-inlet and air-suc- its periphery to permit water and material to be 4
tion-outlet passages, and means for removing thrown therethrough towards the inner surface
material pressed against the inner surface of said of said shell, a driving shaft attached to such
shell by centrifugal force and for delivering it to  closed outer end and extending outwardly there-

 the interior of said second drum. | from, driving means and bearings for said shaft

48 4. A pulverizer, comprising two rotatable drums both outside of both drums, and an opening in 45
mounted concentrically, means for rotating the the outer drum adapted to allow of the removal
inner drum, means for rotating the outer drum of said water and finely pulverized material from

at a speed sufficient to create a centrifugal force said drum, and means for removing water and
at the inner periphery of the outer drum in ex- material pressed against the inner surface of
50 cess of that of gravity adapted to allow of the said shell by centrifugal force and for delivering' 50

“of material towards the inner surface of the

outer drum, and means for producing a current
of air through the outer drum to carry away
such material as has been reduced to powder.

introduction of material and water into the outer

drum, a chute extending externally from the

3

outer drum, a scraper for removing water and

material held against the inner wall of the drum
by centrifugal force, a chute for delivering water
and material so removed into the interior of the

it to the mtermr of said second drum.
| PHILIP B. BUCKY
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