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. 4 -ma_amn

To all whom it may concern.: |
Be it known that we, GEORGE RAYMON
and ALBERT RAYMOND, of Chicago, Illinois,
have invented certain new and useful Im-
provements in Pulverizers, of which the fol-

lowing is a specification.

Our invention relates to pulverizing ma-
chinery in which the reduction takes place
within a pulverizing-chamber, and the effect-

ive agents for imparting motion to the mate-

rial undergoing reduction and for the pul-
verization thereof are beater-arms set radi-
ally upon a rotating shaft, assisted by pro-

jections or attrition-surfaces disposed about

the peripheral wall of the pulverizing-cham-
ber. |
- Qur improvements further relate to a pul-
verizing-machine so constructed that the feed-
ing, discharging, and sifting of the material
is automatic, and the material is caused to
enter and leave the pulverizing-chamber on
the periphery thereof, and to travel substan-
tially around the chamber in zigzag lines.

In the drawings, Figure 1 is a rear eleva-
tion showing the form of pulverizer which we
prefer, and particularly the feed and dis-
charge openings thereof. Iig. 21s a side ele-
vation, a part of the conveyer-trough being in
section, of a pulverizer having a bolting-
chamber through which the material is fed
and in which the ground product is sepa-
rated. Fig. 3 is a plan view, partly in sec-
tion, of the pulverizer, the upper portion of
the casing being removed to show the inte-
rior construction. Fig. 4 1s a vertical sec-
tional view in elevation of the pulverizer and
bolting-chamber, a part of the latter being
broken away. Fig.51s a face representation
of an annular lining-plate for the end of the
pulverizing-chamber. Fig. 6 1s a perspective
view of a section of lining-plate for the pe-
ripheral wall of the chamber, and FKig. 7 is a
side elevation of a pulverizing-machine in-
tended to be used in connection with a suc-
tion-fan to remove the pulverized material.

" In the drawings, 8 represents a semi-cylin-
drical casing forming the lower portion ofthe
pulverizing-chamber, upon extensions where-
of are formed journal-bearings for a rotatable

shaft 9, carried centrally across the pulveriz- |

~chamber in a zigzag course.

| ing-chamber, and having suitable belt-pul-

levs. The upper portions of the casing are
preferably formed in four parts, comprising
a top portion 10, two end portions 11, and a
rear wall 12. The various portions of the
casing are secured together, preferably, by
headed bolts and nuts, as shown in the draw-
ings. The casing 10 is projected in a straight
line from a point on the periphery between
the vertical and the longitudinal axes of the
machine, and the end walls are projected cor-
respondingly to provide teed -and discharge
passages 13 14, respectively. These two pas-
sages are separated by a divisional wall or
partition, which may be triangular in form,
as shown in Fig. 4, one of 1ts sides 15 extend-
ing parallel to the casing 10. Another 16
forms a deflecting-surface for the incoming
fteed, and a curved portion 17 forms a part of
the periphery of the pulverizing-chamber.
Theperipheral wallof the pulverizing-cham-
ber is lined with sectional plates 18, which
will preferably be made of equal length with
the chamber and of any convenient width,
three of equal width being shown 1n the draw-
ings covering the casing 8, while the upper
portion of the chamber having 1ts continuity
broken by the passages 13 14, the lining-plates
will be made to correspond in their width and
curvature. Kach of these lining-plates will
be provided with a number of projections 19,
which are so disposed as to cause the mate-
rial undergoing reduction to pass around the
We prefer to
construct the plates 18 and the projections 19
of chilled iron. The projections may be cast
integral with the plates and of any form de-
sired; but we prefer to make them substan-
tially pyramidal in cross-section, one side be-
ing slightly concave and one corner, as 20,
being sharp. These projections are disposed

.in rows circumferentially of the chamber and

at an angle to the longitudinal axis of the
chamber, or in zigzag lines, as clearly shown
in Fig. 4, the sharp edges or corners project-
ing opposite to the direction of motion of the
material,so that the material will not find lodg-

ment thereon, but will be deflected with slight
| friction.

The annularlining-ring 21 (shown in Fig. 5)

55

60

65

70

75

80

Qo

95

10Q




jections 19.

[O

10

30

35

posed, as shown in Fig. 3.
arranged to operate close to the pemphery of
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has a couuwated surface, and its Substa,nce ! constantly changed by the projections 19, act-

is of a width equal to the height of the pro-
This ring is prefembly castin a
numberof sections f01 convenience in placing
them, and all of these lining-plates are pro-
vlded with holes to adapt them to be riveted
or bolted to the casing. The shaft 9 has hubs
formed each in two parbs 22 23, between which

are placed two steel or iron disks 24 of the re-

quired diameter. A washer25, placed between
thesedisksand bolted ther eto,,pl ovides aspace
between them to receive the beater-shanks.
The beaters 26 have straight shanks of the
same thickness as thewa_sher 20, which are

adapted to be clamped between the outer-

edges of the disks 24 by bolts or rivets. The
beaters are turned at an angle to the direc-
tion of motion, so as to sweep the material to-
ward the ends of the chamber, and the sev-

eral beaters, having a common support———@ é.,

carried by the same hub—are alternately dis-
Thesé beaters are

the chambel and between the rows of projec-
tions, and from their arrangement with ref-
erence to the direction of thelr motion, as well
as with reference to the said plogectlons 1t 18
apparent that the material will have imparted
to 1t a sinuous or zigzag motion, and that it
will thus be sub;yected to a sueeesuon of blows

from the beaters and rapidly reduced, whereas

if the beaterssi mply sweptthemater ialaround
the chamber in' straight lines the reduction,
if effected at all, would be much slower.

We prefer to connect the pulverizer to a
bolting-chamber 27, which has an opening

T egmtermﬂ* with the feed and discharge open-

ings of the pulverizer. This ehambel has its

| s.1des and one end inclined or hopper-shaped
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' | ra,pldly about the chamber.
being heavier than the air, will be thrown 1:0'

toward the bottom, and it is provided with the
usual conveyer 28. The feed-hopper 29, as
shown, is secured upon the side of the sepa-
rator opposite the pulverizer, and the mate-
rial is fed to the pulverizing-chamber by a
feed-trough 30, having a perforated bottom
307, which serves as a screen to separate the
fine from the coarse material. The recipro-

cation of this trough is effected by means of
a pitman 31, hamnﬂ' a crank-connection with
a drwmﬂ'-wheel 32, drwen by suitable gear-

ing.

- Constructed as above desenbed the 0per-'
ation is as follows:

The material is fed into
the hopper;, and, dropping down on the trough,

is fed forward by the reciprocation of the lat- |

ter until it discharges into the pulverizing-
chamber through the feed-passage 14, enter-
ing the chamber so as to be caught. at once
by the rotating beaters These beaters are
rapidly revolved within the chamber and gen-
erate therein strong currents of air, wh]ch
take up the material and cause it to move
The material,

the. perlphery of the (,hambel and, as before

ing in conjunction with the beaters. A con-
stant stream of material, pulverized and un-
pulverized, will be thrown out of the cham-
ber by the action of the beaters, and, in obe-

dience to the law of centufuﬂ‘al forw into

the bolting - chamber, and Wﬂ_l there drop
down upon the screen conveyer. The fine

material will pass through the mesh of the

screen and reach the conveyer, while the
coarser particles will be carried down with
the ingoing feed and discharged again into
the pulverlzmﬂ*—cha,mbel

It may be found expedient to use the pul-
verizer herein described in connection with
a suction-fan to take the material out of the
pulverizer. Insuch case we prefer to employ
a separating -chamber such as 33, Fig. 7,
having a discharge 34, to which the suctlon-
fan is conneeted In t]:ns instance the feed-
hopper 29 will have a partition such as
shown by dotted lines 40, Fig. 7, and a parti-
tion 41 1is also prefembly pl&ced within the
separating -chamber. The material passes
outside the partition 40 and the air inside,
and a strong current of air will be drawn up-
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wardly from the end of partition 41, as indi-

cated by the bent arrow, and this current,
joining that issuing with the material from

-the pulverizer, will draw off the finer particles,

while the heavier will fall by gravity, as be-
fore, and again reach the pulverlze1

It will be seen that from the feeding of the
material into the machine until its dlscharge
therefrom in a pulverized condition the en-
tire action of the apparatus is automatic.

Wefind this machine stuperior to any other
known to us for the reduction of some mate-
rials, such as sawdust, &ec.

While we prefer to use the sectional lining-

plates,itis evident that they may be dispensed
with and that the projections m&y be upon

the inner face of the casing.

We claim-— | |

1. In a pulverizer, the combination, with a
cylindrical separating-chamber havmg Pro-
jections on its periphéral wall disposed angu-
larly with refererice to each other, whereby

«t0 provide zigzag passages for the material

undergoing reduction, of a rotatable shaft
within said chainber, prowded with beaters
adapted to operate close to. the perlpheml
wall of the chamber and between the projec-
tions thereof, substantially as described.

2. In a pulverlzer the combination, with a
pulverizing - chamber, of a sectional lining
therefor provided with projections havmw
forwardly-projecting thin edges and _a;rl"'a,nged
in rows circumferentially of thechamber, and
an operating-space between said rows, and a
rotatable shaft within said chamber, provided
with beaters adapted to operate within the
spaces between the rows of projections, sub-
stantially as deseribed.

3. In a pulverizer, the combination, with a

~explained, will have its direction of - motion ! eylindrical separating-chamber havmﬂ* pro-
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Jections in its peripheral wall disposed angu- | the projections thereof, substantially as de-

larly with reference to each other, whereby
to provide zigzag passages for the material
undergoing reduction, of a rotatable shaft
within said chamber, provided with beaters
set at an angle to the longitudinal axis of the
machine and adapted to operate close to the

peripheral wall of the chamber and between |

seribed.

- GEORGE RAYMOND.
ALBERT RAYMOND.

Witnesses:
FREDERICK U. GOODWIN,
T. D. BUTLER.
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