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PULVERIZING MILL.

Application filed December 31, 1826, Serial No. 158,306.

This invention relates to means for pulver-
izing materials, and more particularly to im-
provements in a pulverizing mill of the im-
pact type, in which a plurality of rotary ham-
mers or beaters operate within a substan-
tially cylindrical beater chamber. This ap-
paratus is especially designed for pulveriz-
ing coal for feeding directly to a furnace.
The apparatus is designed to remove the fine
materials as rapidly as they are formed, thus
avoiding unnecessary pulverization, and the
consequent loss of power that would be con-
sumed by useless work done on this material
if left in the pulverizer longer than neces-
sary. At the same time means is provided
to throw directly back into the pulverizer
chamber particles insufficiently pulverized.

The pulverizer comprises a substantially
closed beater chamber in which a plurality.
of swing hammers or beaters rotate about
a horizontal axis. Substantially tangential
inlet and outlet openings are arranged at op-

_posite sides of the upper portion of the

chamber, and so positioned with relation to
the direction of rotation of the hammers that

* there will be a tendericy fot the material to

3

<

40

"4

o

50

be ground to be drawn into the chamber,
and for material that has been acted upon by
the hammers to be thrown out centrifugally
through.the outlet opening. A conduit for
the material to be ground leads to the inlet
opening. and a rotary feeder is positioned in
the discharge end of this conduit to feed
measured quantities of material to the pul-

5 verizer as desired. An inlet for heated air

communicates with the discharge end of the
first conduit in such a way that this air,
which is drawn into the pulverizer with the
solid materials, first acts to heat the rotary
feeder and the material carried thereby to

prevent moist materials from sticking in the

feeder. : o
" A separator, of substantially the modified
cyclone type disclosed in the patent to Pool
870,383, granted November 5, 1907, has its
inlet in direct communication with the outlet
opening of the pulverizing chamber, and the
tailings collected in the separator are dis-
chiarged directly back into the pulverizing
‘chamber. This separator involves certain
improvements whereby the fineness of the

ulverized material may. be regulated, as set
_forth in detail hereinafter.

Improved means is positioned in.the outlet

opening of the pulverizer chamber for pre-
venting large particles and insufficiently pul-
verized material from being drawn into the
separator, or'thrown from the chamber by
the centrifugal action of the hammers.
Preferably this means consists of a plural-
ity of baffle bars, arranged in staggered rela-
tion within the opening, and having con-

caved lower faces opposed to the direct path’

in which materials will be thrown from the

‘pulverizing chamber, so that such material

will be deflected back into the chamber. ~The
finer, properly pulverized material carried
in suspension in the air will be drawn in
circuitous paths between these baffle mem-
bers, into the separator.
_ One of the main objects of this invention is
to provide improved means for separating
the properly pulverized material from the
unpulverized material, and for returnin,
such unpulverized material directly bac
into the pulverizing chamber. ‘
Another object is to provide improved con-
caved bafle bars for preventing the throw-
ing of large particles from the pulverizing
chamber through the outlet opening by the
centrifugal force of the beater hammers.
. Another object is to provide improved
means for discharging tailings from the sep-
arator directly back into the pulverizing
chamber, between these baffle bars. ‘
Another object is to provide improved
means for feeding heated air to the pul-

verizer so as to prevent sticking of moist ma-

terials in the feeding apparatus.

Another object 1s to provide a compact
pulverizing apparatus of the type briefly
described hereinabove, designed to economi-
cally produce pulverized fuel and deliver
same direct to a furnace. o

Other objects and advantages of this in-
vention will be apparent from the following
detailed description of one approvea form
of the apparatus, » .

In the accompanying drawings: .

Fig. 1 is an elevation of the assembled ap-
paratus, the pulverizing chamber, fan cham-

ber, ‘and separator being shown in central

vertical section. : .
Fig. 2 is a central vertical section.taken
substantially on the line 2—2 of Fig. 1.
Fig. 8 is a plan view, on an enlarged scale,
%f the frame member carrying the baffle
0Ars, : T
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A suitable number of connected metallic
frame members 1 are mounted on a support-
ing base 2, and enclose a pulverizing chamber
or beater chamber 8. Extending centrally
through this chamber is a horizonfal shaft 4,
preferably supported adjacent its ends in
roller bearings 5 positioned outside of the pul-
verizing chamber. A plurality of swing
hammers or beaters 6 are pivoted at their in.
ner ends to a spider assembly 7 mounted on
shaft 4. When the shaft 4 is rotated, these
hammers are adapted to swing freely, within
certain limits, and their outer ends revolve in
proximity to a series of breaker plates or
liners 8 mounted around the inner circumfer-
ence of the pulverizing chamber 8. "The solid
material which is fed into the chamber is pul-
verized by direct impact of the hammers 6,
or by being thrown by these hammers against
the liners 8, or by being ground between the
hammers and the liners. In -order to trap
heavy bodies, not readily crushed, such as
pieces of metal, a pocket 9 is provided in the
lower portion of the pulverizing chamber,
the trapped material being accessible through
the removable door 10.

One end of shaft 4 is driven through flex-

- ible connection 11 from the motor 12 mounted

on pedestal 13 supported by base 2. The fan
14, by means of which suction is created for
withdrawing the pulverized material sus-
Eended in air from the mill, may conveniently

e secured on the other projecting end of
shaft 4, the fan 14 being enclosed in a fan
chamber 15 also supported by the base 2.
Opening centrally into this fan chamber is
the conduit 16 through which the pulverized
material is drawn from the mill through the
separator, hereinafter described. The pul-
verized material suspended in air is projected
from the fan chamber 15 through conduit 17
to the furnace, or to a storage receptacle, if
desired.

A substantially tangential inlet opening 18,
for air and the solid materials fo be pul-
verized, is provided in one side of the pulver-
izing chamber, preferably so positioned that
the materials will be drawn down into the
chamber by the whirling action of the ham-
mers, which rotate in the direction indicated
by the arrows, Fig. 2. Mounted in the casing
approximately above the inlet opening 18, 1s
a feeder 19, adapted to deliver measured quan-
tities of the material to be pulverized from
the conduit 20 into the pulverizing chamber.
The feed roll 19 is rotated intermittently, in
the direction of the arrow, by means of motor
21, reduction gearing 22, disc 23, pitman 24,
bell crank 25, pawl 26, and ratchet 27 mount-

“ed on the shaft 28 of feed roll 19. The slid-

able gate or valve 29 is adapted to limit the
flow of material from conduit 20 to the feed
roll 19. :

A conduit 30 is provided for directing air,
preferably heated air, into the pulverizing

1,702,248

chamber. Tnstead of leading this air directly
mnto the chamber 3, as is usual in such mills,
the conduits 20 and 30 are arranged to con-
verge above the inlet opening 18, so that the
heated air from conduit 30 will be directed
against the feed roll 19 and the material car-
ried thereby. In case the coal or other mate-
rial, fed in by the pocketed feed roll 19 is
moist, the heated air from conduit 30 will tend
to dry this material and the feed roll, so that
the material will not stick to the roll and clog
or retard the mechanism. The heated air
passes into the pulverizing chamber through
inlet opening 18 along with the material to
be pulverized. The air fed in through con-

-duit 30 may be preheated in any approved

Inanner, or may consist wholly or in part of
flue gases withdrawn from the furnace.
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The outlet opening 81 leads tangentially l

from the opposite upper side of the pulveriz-
ing chamber 3, being so located that the rotat-
ing hammers 6 tend to cause a current of the
material upwardly through the said opening.
The air and pulverized material suspended
therein are also drawn upwardly through this
opening by the suction created in conduit 16

85

20

by fan 14." Mounted in any approved manner .

on the frame member 32 which surrounds the
outlet opening 31, is a plurality of baffle mem-
bers or deflecting bars 83. These bars are
preferably mounted paraliel with one another
transversely of the opening 31, and in two or
more rows, the bars being staggered with
relation to one another so that the air and
pulverized material suspended therein must
follow a circuitous path in passing upwardly
through the outlet 31, -The lower face of each
bar or baffle is concave, preferably by forming
these bars of angular cross section, as shown,
the concave face of each bar being directly
opposed to the paths along which solid mate-
rials will be thrown up centrifugally from the
hammers 6. In this way, all large solids or
insufficiently pulverized materials thrown up
against these baffles 33 will be deflected down-
wardly into the pulverizing chamber 8 to re-
ceive further treatment. Materials which
have been sufficiently pulverized to be carried
in suspension in the air currents will pass
along the circuitous paths between the bars
or baffles 83 upwardly through the outlet
opening 31.

The outlet passage 31 leads directly into a
separator of substantially the type disclosed
in the Pool patent, hereinabove referred to,
although the present separator involves some
improvements designed especially for this
present mill. The separator comprises an
outer casing 34 in the form of an inverted
truncated cone, having its smaller end con-
nected directly with the outlet opening 81.
A smaller inner conical drum 385 is suspended
centrally within the outer drum 34 by hav-
ing its larger upper end supported by the
upper end of drum 34. The air and suspend-
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.ed materials are drawn up between the baf-
fles 33 into the annular space 36 between the

drums 34 and 85, In the upper portion of

.the inner drum 35 is an annular series of elon-

gated openings 37, each provided with an
inwardly projecting vane
the openings 37 are inclined at an angle to
the vertical, as shown, and the vanes 38 are
inclined downwardly and at acute angles to
the circumference of the drum so that the sus-
pended materials drawn through the open-

ings 37 are given a somewhat downwardly

projected whirling motion within the inner

drum 85. The heavier materials or tailings

will be deposited within the inner cone 35,

while the air carrying the properly pulver-
ized material will be drawn upwardly into
the conduit 16, which- communicates with

the upper end of the separator through the .

conical closure 39. A cylindrical sleeve 40,
open at both ends, is slidably suspended with-
in the lower end of conduit 16, and is sup-
ported for vertical adjustment by means of
the rods 41, the threaded ends of which ex-

5 tend through nuts 42 supported on brackets

43 on the cover plate 39. By adjusting the

sleeve 40 up or down, the fineness of the ma-’

terial which will find its way out from drum
35 into the conduit 16 may be regulated.

The lower the adjustment of the sleeve the

finer the material that finds its way into the
conduit 16. L
The inner drum 8% terminates at its Jower

end in a spout 44, which extends down--

wardly between certain of thé baffle bars
33 so as to direct the tailings collected by
the separator directly back into the pulver-
izing chamber 3. It will be noted that one
face 45 of this spout is almost directly op-
posed to the path of materials thrown up by
the revolving hammers, and the opening 46 at
the lower end of the spout is so directed that
the tailings delivered from the spout will be
drawn into the chamber 38 by the current of
rotating material therein.

In operation, the material to be pulverized
is fed in at the preper rate by the revolving
feed roll 19, is heated by the incoming cur-
rent of air from conduit 30, and drawn in
along with this air to the pulverizing cham-
ber 3 where it is subjected to the continued
impact of the hammers 6. - As coon as this
material is pulverized sufficiently to become
suspended in the air, it is drawn up by the
air current passing between the baffles 83 into
the separator. Any insufficiently pulverized

‘material which is thrown up into this outlet

passage by the revolving hammers is de-
flected back into the pulverizing chamber by
the baffles 33, as already described. . The sus-
pended material is drawn with a whirling
motion into the inner drum 35 where the
heavier mat-rials or tailings are deposited,
and the properly pulverized material is
drawn up into the conduit 16, passing down-

‘the separator,

3

wardly throu%h fan chamber 15 and being
thence propelled through conduit 17 to the
furnace. The tailings collected in the spout
or chute 44 are drawn by gravity, augmented

by the suction effect of the revolving ham-
38. Preferably

mers, through opening 46 into the pulverizing
chamber.” The materials which will not pul-

70

verize are collected in the trap 9 and taken .

out at suitable intervals by removing the
door 10, S :

The arrangement above described permits
the use of a relatively small separator with
a relatively large pulverizer, and the various
connections are compactly and economically
arranged, so that the apparatus has a com-
paratively large output in proportion to its
initial and operating costs, all as compared
with similar mills heretofore in use.

I claim: G s e e
" 1. In a pulverizing apparatus, a pulver-
‘jzing chamber, a pulverizing element t erein,
the chamber having an outlet, means for

75

withdrawing air and suspended pulverized : -

‘material through the outlet, and a plurality
of baffle members positioned in staggered re-
lation at the outlet, the members having con-

cave faces opposed to the direct path of the .
materials to prevent unpulverized materials .

being thrown from the chamber by the pul-
verizing element. o
2. In a pulverizing apparatus, a pulveriz-

95

ing chamber, a pulverizing element_therein,
a separator in communication with. said -
chamber, means for drawing air and sus-

pended pulverized material from said cham-
ber into the separator,
bafle members positioned between the cham-
bér and separator and having concaved faces

~ opposed to the direct path of the materials
.to prevent unpulverized materials bel
from the chamber by the pulverizing "~

thrown
clement. : 5

3. In a pulverizing apparatus, a pulveriz-
ing chamber, a pulverizing
separator in communication with said cham-
ber, means for drawing air and suspended
pulverized material from said chamber into

bars positioned in staggered relation between
the chamber and separator and having con-

being

100

and a plurality of -

105 .

element therein, 8 *-

110

and a plurality of deflecting.

115

cave faces opposed to the direct path of the .

materials to prevent unpulverized
being thrown frem the chamber by the pul-
verizing element. ‘ :

4. In a pulverizing apparatus, a ulveriz-
ing chamber, a pulverizing element therein, & -

separator in communication with said cham-
ber, means for drawing air and suspended
pulverized material from said chamber into
the separator, and a plurality of baffle bars
positioned in staggered relation in super

rows betweer. the chamber and separator so ag
to throw unpulverized material back into the
chamber, the separator comprising a die-

charge chute directed between the baffle bars

materials ~
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for delivering tailings directly back into the
pulverizing chamber. :

5. In a pulverizing apparatus, a pulver-
izing chamber, a pulverizing element there-
in, a separator in communication with said
chamber, means for drawing air and sus-
pended pulverized material from said cham-
ber into the separator, and a plurality of de-
flecting bars positioned in staggered relation
between the chamber and separator and hav-

of the materials to prevent unpulverized
materials being thrown from the chamber by
the pulverizing element, the separator com-
prising a discharge chute directed between
the baffle bars for delivering tailings directly
back into the pulverizing chamber.

6. In a pulverizing apparatus, a pulveriz-

ing chamber, a pulverizing element therein,

the chamber having an inlet opening, a pair of
converging conduits leading to said opening,
one conduit carrying solid material to be pul-
verized and the other heated air. and a feeder
positioned in the discharge end of the first
conduit, the discharge end of the second con-

duit being so inclined as to direct the heated

air against said feeder and the material car-
ried thereby.

7.Ina pulverizing apparatus, a pulveriz-
ing chamber, a pulverizing element therein,
the chamber having an inlet opening, a pair of
converging conduits leading to said opening,
one conduit carrying solid material to be pul-
verized and the other heated air, and a rotary
feeder positioned in the discharge end of the
first conduit, the discharge end of the second
conduit being so inclined as to direct the
heated air against said feeder and the mate-
rial carried thereby.

8. In a pulverizing apparatus, a pulveriz-
ing chamber, a pulverizing element therein, a
conduit for material to be pulverized leading
into said chamber, a movable feeder posi-
tioned in the discharge end of this conduit,
and a conduit for heated air which is so
formed at its discharge end as to direct the air
against said feeder before the air passes along
with the material into the pulverizing cham-

er,

9. In a pulverizing apparatus, a pulveriz-

a pulverizing element, therein,
material to be pulverized lead-
chamber, a rotary feeder posi-

ing chamber,
a conduit for
ing into said

-chamber.

to the direct path

1,702,248

tioned in the discharge end of this conduit,
and a conduit for heated air which is so
formed at its discharge end as to direct the
air against said feeder before the air passes
along with the material into the pulverizing

10. In combination with a pulverizing
apparatus including a pulverizing chamber, a
pulverizing element rotating therein on a
horizontal axis, the chamber having an upper
outlet opening positioned substantially tan-
gentially to the rotating element so that the
element will tend to project pulverized mate-
rial through the opening, a separator com-
prising an outer conical casing and an inner
conical drum positioned over the outlet open-
ing, the smaller lower end of the casing fitting
the outlet opening, a plurality of baffle bars
having concaved lower faces positioned in
the outlet opening to prevent the projection
of unpulverized material from the chamber,
and a discharge spout leading from the small-
er lower end of the drum between the bafile
bars, means for feeding material and air to
the chamber, and means for drawing air and
suspended pulverizing material through the
outlet opening and the separator.

11. In combination with a -pulverizing
apparatus including a pulverizing chamber, a
pulverizing element rotating  therein on a
horizontal axis, the chamber having an upper
outlet opening positioned substantially tan-
gentially to the rotating element so that the
element will tend to project pulverized mate-
rial through the opening, a separator com-
prising an outer conical casing and an inner
conical drum positioned over the outlet open-
ing, the smaller lower end of the casing fitting
the outlet opening, a plurality of baffle bars
having concaved lower faces positioned in
staggered relation in superposed rows in the
outlet opening to prevent the projection of
unpulverized material from the chamber, and
a discharge spout leading from the smaller
lower end of the drum between the baffle bars,
the lower portion of the spout being inclined
so that one side wall will oppose the material
being thrown up by the rotating element,
means for feeding material and air to the

' chamber, and means for drawing air and sus-

pended pulverized material through the out-
let opening and the separator.
JOE CRITES.
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