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To all whom it may comcerns
Be it known that I, HENRY H. EAMES a
citizen of the United States residing at Co-
lumbia, in the county of Fluvanna and State
S .
- useful Improvements in Ore-Pulverizers; and
I do declare the following to be a full, clear
and exact description of the mventlon euoh
as will enable others skilled in the art to Wthh

1o it appertains to make and use the same, refer-

ence being had to the accompanying drawings,

and to the letters and fignres of reference
- marked thereon, whloh forma part ofthis speci-
fication.

I5
~ chinery for pulverizing the various ores, and

18 of that class wherein centrifugal foree is em-

ployed to produce the necessary abrasion and
grinding; and it consists of a pulverizer with
20 two or mere compartments therein and spe-

cially-dezigned mechanism employed, where-
by the ground particles are caused to pass.

from one compartment to the other, and in
these other compartments subjected t0 addi-

25 tional abrasion and grinding,and,finally,those
particles which have reached the necessary

~ degree of pulverization are carried to the last
compartment, from where they are discharged
into the receptacle for the completed material.

In the further description of my invention
reference is had to the accompanying draw-
ings, In which—

Figure 1 is a cross- seotlon in a plane at right
angles to the line of the shaft through the mid-
35 dleofthecentral compartment,showing flanged
- hubs, disks, arms, and beaters in full. Fig. 2

is a, longitudinal section through the device.

Fig. 3 is a detail view of rotating disk and

arms, partly in section, showing the manner
of construction. Fig. 4is a plan of the devwe,
partly in section.
The same figares refer to the same or simi-
lar parts throughout the several views.
| The figure’5 denotes the cylinder which forms
45 the casing of the pulverizer, and is made in
- the two half-sections 6 and 7, which are held
together on one side by the hmges 8, whereby

40

the casing may be opened for access to thein-

terior for necessary adjustment or repairs to
~ 50 the mechanism therem the other side being

of Vlrgmla have invented certain new and

Myinvention relates to Improvements in ma-

when the operation of grinding is completed.

prov1ded with the lugs 9, one on “each half- _
section of the casing, for the purposeofsecurely -
clamping and locking the said two half-see-

tions together, the lower half-section, 7, being -

provided with the feet or lugs'10 for proper]y, 55
securing the device to its foundation. . =~ -~
In Fig. 2is represented the hopper 11, whlch,
18 attached to the side of the upper half- sec-
tion, 6, of the casing and communicates with'
the mterlor of the pulverizer for supp]ymg the

material thereto, the discharge-opening 12 be-

ing placed on the side of the lower half-sec- "

tion, 7, of the casing, opposite the hopper 11, .
through which the ground material passes._"

In order that the particles may be deflected

at different angles when thrown out by-cen-

‘trifugal force against the inner surface of the

cylinder 5, the said inner surface is lined with =~
the eorrugated segments 13, four-of which are 70

placed in the lower half- sectlon 7, and held -
therein by grawty, the four other segnients

being placed in the upper ‘half-section, 6, and
held therein by securing the lower eegments to.
the casing by means of the bolts 14, the up- 75

per segments being supported thereupon by

their arched form. To divide the pulverizer
into compa,rtments the annular division-plates
15are provided, which are made in two halves

in order that the casing 5 may be opened, and 8o

| may be made integral with the casing 5, or be

constructed of several pieces and held in po-

| sition by the eorrugated segments 13. These

division-plates 15 are constructed each with.
the opening 16 therein, each of different size, 85
in order that a free escapefor the ground ma-
terial will be permitted from one compart-
ment to the other as the. process of grinding
approaches completion through the different
compartments.

- Resting upon the founda,tlon blocks 17 are
the bearings 18, which support the shaft 19 at.

50

each end, thls shaft passing long1tud1nally

through the center of the casing 5 and being.

provided with the pulleys 20, which are driven 95 :

1n the usual manner by beltmg Secured to
the shaft 19 by means.of a key, 21, each in
their respective compartments, are the flanged

hubs- 22, which hold. securely between the

ﬂa,nges thereof by means of through- bolts, Ioo'
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the disk 23, which is constructed of steel and | with greater foreé against the sides of the cas-

made in this form to insure the greatest

strength, this disk 23 being provided with the

10

I5

30

perforations 34, in order that the finer parti-
cles of mmaterial may more readily pass from
one side of the said disk to the other. Bolted
to this disk 23 are the arms 25, which are
placed opposite each other, one on each side
of the disk, the bolts 24 passing through the
three parts and being pocketed in the arms to
prevent abrasion in the process of grinding,
these arms 25 being of the curved form repre-
sented in Figs. 1and 3, for the purpose of caus-
ing the finer particles to pass from one com-
partment to the other,in a manner which will
be described in the description of operation.
Secured to the ends of the arms 25, so that the
faces thereof will receive the impactof the ma-
terial to be ground,are the hammers or beaters
26, which are constructed of the hardest ma-
terial and are held in position by the pocketed
bolt 27. (Represented in Fig. 3.) |

A modification is represented in Fig. 3,
where one arm, 28, is made with the oflset in
the arm thereof, and whereto the square ham-
mer 29 may be secured by means of a poek-
eted bolt, this modification possessing the ad-
vantage of being able to utilize the four sides
of the hammer by turning as the surface be-
comes worn and exposing new surfaces for ac-

" tion. |

35

The manner of operating is as follows: The
pulley 20 having been thrown in gear and
motion being given to the shaft, the rotating

movement of the inclosed disk 23, arms 29,

and hammers 26 will cause a carrent of air to

- pass through the pulverizer, entering through

40

KO
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the hopper 11, and passing out at the opening
6 in a manuner similar to that produced in ro-
tating blowers. When sufficiently high speed

has been attained, the ore, having been pre-
viously broken into lumps of convenient size,

is continuously fed into the hopper 11 by
means of some suitable feeding device, from
whence it drops through the opening 30 into
the first compartment, 31, of the pulverizer,
when, in consequence of the rapid rotating
movement therein, the lumps will be thrown
by centrifugal force against the corrugated

-surface forming the lining of the casing 5, re-
"bounding therefrom at an angle dependent

upon that portion of the curvature of the cor-
rugation upon which it strikes, the different
angles formed by thesaid curvature of the cor-
rugation causing the particlesto rebound,or be

deflected at varying angles one from theother,

- and meeting with the new particles of ore

60

which have just entered the pulverizer, cans-
ing by this diverse movement more frequent
impaet and greater abrasive result therefrom
than if the inner surface of the easing 5 were of
smooth cylindrical surface and the particles
rebounded in radial lines. The hammers 26,
which are placed on the ends of the arms 25,
and consequently have the greatest circumfer-

ential movement, serve to throw the particles |

the influence of this inward-moving current,or

‘whereby, as the process of grinding through

ing 5, and meeting them on their return pro-
‘duces additional abrasion; hence the ham-

mers 26 are made of the hardest material, and 70
the bolts for secnring them nced be protected
in the manner illustrated.

 As previously described, the arms 25, which
are secured to the disk 23, one on either side
of the disk, are made in the curved form rep- 75
resented in Figs. 1 and 3, the inner or concave
surfaces of which in their rotating movement,

“in consequence of their eurved form, cause a

slight inward or centripetal movement of air
in their vicinity,and those particlesof ore which
have been ground sufficiently fine as to pos-

80

gessinsufficient weight to be counteracted upon

by the centrifugal force, when brought within
in contact with the convex surfaces of the said 85
arms 25, will be carried toward the center and
within theinfluence of the current of air which

is caused to pass through the apparatus by
the rotating movement therein, and thus car-
ried into the next compartment through the go
opening 16 of the division-plate 15,wherethose
particles which possess sufficient weight and

‘have escaped from the first compartment will
‘be subjected to further abrasion by the cen-

trifugal force therein until such degree of fine- g5
nessis reached, when, in the manner deseribed,

‘they will be carried by the curved arms 25 into

the succeeding compartment, from whence, it
this be the last compartment, in which i8 the
discharge-opening 12, they will be discharged 100
into the receptacle for the completed material.

For convenience of manufacture, the compart-
ments are all construected alike, with the curved
arms 25. These curved arms, however, are not .
necessary in the last compartment, which may rojs
be in this last compartment constructed of the
common radial form, the process of grinding
being complete when this compartment 1s

‘reached, and whose duty is to discharge the

completed material into the receiving-vessel. 110

The perforations 34 are provided in the disks
23, in order that some of the finer particles of
ore may find escape thereby from one com-
partment to the other when brought within the
current of air which is passing therethrough.

The division-plates 15 are constructed with
the central openings, 16, therein, of different
areas, the first being the smaller and increas-
ing gradually in area, the last being the larger,

11§

120
the different departments progresses, the es- |
cape of the finer particles becomes easier, the
larger opening being in the last compartment,
thus confining the larger particles of ore to
the first compartment until a certain degree
of fineness is assured.. |

Having described myinvention and the man-
ner of operating, what I claim, and desire to
secure by United States Letters Patent, 18—

1. Ina machinefor pulverizing ore, the com-

125

130

‘bination of the casing 5, the shaft 19, the disk

23, the flanged hubs 22, by which the said disk




s secured to the shaft ‘arms secured to the said

~ secured to the shaft, the arms 25, constructed
-1n a curved or bent form, the sald arms placed
on each side of said disk and secured thereto,

1G
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disk, and heaters abtaehed to the ends of said
a,rms for the purpose set forth.

2. Ina machine for pulverlzmg ore, the com-
bination of the casing 5, the shaft 19, the disk
23, the flanged hubs 22, bv which said disk i is

the beater 26, attached to the end of said curved
arms, and the division- -plates 15, with the open-
ing 16 therem for the purpose 'set forbh

3. Inamachine for pulverizing ore, thecom-

bination of a casing, 5, the shaft 19, the disk -
23, having perforablons 34, the ﬂanged hubs-
22 the arms 25, and the beaters 26 for the pur-;

pose set forth.

In testimony Whereof I ef_ﬁx: my mgnature in :

presence of two witnesses.
' HENRY H. EAMES

Witnesses: -
Wu. T. BAILIE,
JNO. T. MADDOX.
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