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- This invention relates to a grinding mill, and
refers particularly to. a mill intended for grind-
ing or pulverizing sponge metal, such as sponge
iron, to a fine powder. 'The apparatus may be
used for pulverizing other materials, such as
paint pigments, or other materials intended for
reduction to a fine or powdered form.
Spengeiron, suchasproducedbythe process and
apparatus deseribed in my Patents Nos. 2,144,618
and 2,166,207, when reduced to a fine powder
may be used in producing metallic parts under
hydraulic pressure, and there is at present a con-
siderable demand for powdered iron- adaptable

for the production of metallic parts by hydraulic -

compression. . Heretofore, the production of a
fine powder from material such as sponge iron
has presented a difficult problem. When at-
tempts are made to grind sponge iron into a
powder in the familiar types of grinding mills,
the particles of sponge iron are usually ham-
mered or compressed into pieces which are later
ground into powdered iron only with great dif-
ficulty.

It is a general object of the present invention
to-provide a grinding apparatus capable of acting
on such materials as sponge iron’ and operative
through an abrasion action te quickly reduce the
same to a powdered form while impacting of the
sponge material to a solid form difficult to grind
is avoided.

A further object of the present invention . is
to provide a-grinding apparatus capable of con-
tinueus operation and by means of which the in-
tended material to be ground may be continuw-
ously supplied and retained- in the grinding ap-
paratus until reduced to the desired powdered
form, and which apparatus will continuously dis-
charge only the desired powdered product.

The apparatus of the present invention con-
sists essentially of a chamber having a horizontal
base or floor supplied with removable and re-
vlaceable hard wear members to take the wear
off the grinding members and’' materials sub-~
jected to the pulverizing action. The grinding
members consist of a number of -balls of iron,
steel, or other material of a proper degree of
hardness and resistance to fracture. The balls
are rotated on the horizontal floor of the grind-
ing equipment and caused by centrifugal force
to contact with more or.less vertical walls of the
grinding chamber. The balls are propelled by a
vane or spider on a multitude of projections in
contact with the ball or balls and propelling the
said ball or balls in g horizontal plane and caus-
ing the same to move outwardly by centrifugal
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force against the more or less vertical wall of the
grinding chamber, which. preferably is somewhat
concave to conform with the curvature of the
grinding members.

The feed for the grinding apparatus accom-
panied by a carrier, which may be either gas or
liquid depending upon the nature of the material
to be ground, enters the center of the grinding
chamber, filling the grinding chamber, while the
heavier particles of the material to be com-
minuted move outwardly under the action of the
centrifugal force towards the periphery of the
grinding chamber where such heavy particles are
subjected to an abrasive grinding action capable
of reducing the heavier particles to a fine powder.
The outlet for the product is provided near the
center of the grinding chamber and the fine par-
ticles only are carried by the carrier towards the
center against the action of the centrifugal force
s0 as to be discharged with the continuous dis-
charge of the carrier.

The grinding mill of the present invention, to-
gether with various additional objects and ad-
vantages of the same, wiill be more clearly un-
derstood from-a description of a preferred form
o1 example of the grinding mill embodying the
invention, and for this purpose I have hereinafter
described in connection with the accompanying
drawings one form or example of a grmdlng mill
embodymg the invention.

In the drawings:

Figure 1 represents an elevation partially in
seection.

Pigure 2 is a sectlon on the line 2—2 of Fig-
ure 1.

Figure 3 is g sectlon on the line 3-—3 of Fig-
ure 1. )

Figure 4 is a fragmentary section on the line
44 of Figure 1.

Referring to the drawings, the grinding mill
comprises g horizontal flcor 2 which is indicated
as anchored in place by the bolts 3. Mounted on
the floor 2 are provided the removable and re-
placeable hard wear members 4 to take the wear

- off the grinding members and materials subjected

to the pulverizing action. 'The members 4 are
indicated circumferentially surcunding a central
hard steel wear block § held to the floor, as in-
dicated at 6, the upper surface of which tapers
downwardly and ocutwardly to direct the incom-
ing material onto the faces of the two members
4. Crinding members T are indicated consisting
of a number of balls of iron or steel, or other ma-
terial with the proper desree of hardness and re-
sistance to fracture. The grinding members 7T
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are rotated on the horizontal floor of the grind-
ing equipment in contact with the vertical or pe-
ripheral walls of the grinding chamber. The
vertical walls of the grinding chamber are pro-
vided by a hood & having a flange 9, by which
it is bolted to the floor 2, as indicated at 18, and
the vertical walls are likewise provided with re-
movable or replaceable wear members !1{, which
in the preferred form of the invention have con-
cave inner faces conformed with the curvature
of the grinding member 7. The hood 8 is prefer-
ably provided with a shoulder 12 to bear against
the wear members {1 and thereby clamp the two
members §} and 4 against the floor 2,

The grinding members T are propelled by vanes
13 of a spider i4. The spider {4 is mounted on
a hollow shaft {3 which serves also as an intake
conduit for the material entering the grinding
chamber., The hollow shaft {8 discharges in the
center of the grinding chamber below the spider
{4 and immediately above the block 8, The spider
{4 and hellow shaft 5 are supported by & frame
18 of any preferred or suitable construction and
are there provided with a gear 1T by means of
which the same may be rotated by an electrical
motor or by any other suitable or preferred form
of prime mover.

At its upper end the hollow shait #§ is pro-
vided with a hoopper #8 by means of which the
materizl to be ground, such as sponge iron, may
be fed to the grinding mill and through the hol-
low shaft 18, and close to the lower end therec{
is a pipe {8 by which a gaseous or fluid carrier
may be supplied for carrying the material into
and through the grinding chamber. 1% is under-
stood that in case a gaseous medium, such as air
or an inert gas, is employed as a carrier either
negative pressure may be spplied to the outlet
23 to caucse the flow of the carrier through the
grinding chamber or a high velocity jet may be
used on the end of the intake pipe 9. -

The hoed 8 of the grinding chamber is indi-
ated as rising considerably above the level of the
grinding members T to provide a dome-shaped
coliection chamber 28, and the hood 8.is indicated
as connected by threads 24 to a discharge tube
22 surrounding the hollow shaft {5 and communi-
cating with the discharge line 23. Suitable pack-
ing means 24 are indicated between the discharge
tube 22 and hollow shaft 18 for preventing the
escape of the carrier along the hollow shaft. For
opposing the discharge of the unpowdered ma-
terigl from the grinding chamber the impeller
{4 may be provided with a fan formed by vanes
25, which extend upwardly from the impeller at
a point close to- the outlet from the grinding
chamber. :

In the operation of the grinding mill the feed
enters the grinding chamber through the hollow
shaft {5 propelled either under the impulse of
compressed air or other gas, under pressure or
vacuum, or propelled by water or oil or other
fiuid of the required nature. The fluid or car-
rier whether gaseous or liquid moves with the
feed material to be ground againgt the wall of
the pulverizing chamber where the grinding mem-
bers 7 are moving under centrifugal force so as
to thereby roll over the material toc be ground,
thereby crushing, grinding, and reducing the
same to a pulverant or a powdered form. The
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gaseous or liquid carrier within the grinding
champer is caused to move in a circular path
by the action of the impeller spider 14. The
carrier in operation is caused to fill the grinding
chamber and the pressure of the additional en-
tering carrief causes the carrier to move towards
the center or driving shaft against the centrifu-
gal force to the outflet 22, from which it is con-
tinuously discharged from the grinding chamber.
Simultaneously, the finely ground pulverant or

. powdered material is carried with the limited

carrier current through the exit while the larger
particles which have not yet been reduced to a
pulverant or powdered condition are retained by
centrifugal force in position to be continuously
subjected to the grinding or pulverizing action
of the ball 1.

One advantage of the apparatus of the grind-
ing mill of the present invention is in fact that
it is so constructed that the entire housing 8
with the accompanying steady bearings and gear
may ‘be readily lifted free from the grinding
members or balls to facilitate replacement of
these members or the wear plates within the
grinding chamber as conditions of operation may
reguire.

While the particular form of grinding mill
herein described is well adapted to carry out
the objects of the invention, it is to be under-
stocod that various modifications may be made
and the invention includes all such changes and
meoedifications as come within the scope of the
appended claims.

I claim: .

1. A grinding mill comprising a grinding cham-
her formed by a floor and a detachable and
upwardly moving hood providing an annular side
wall for said chamber, replaceable wear plates
for the floor and side wall of sgaid grinding cham-
ber, o spider mounted upon a hollow shaft for
rotation within said grinding chamber, balls in-
dividually separated by said spider and arranged
in a single circular series and contacted by said
spider for positive movement in a horizontal plane
and under centrifugal pressure against the wear
plates of the side wall of said grinding chamber,
said hollow shaft serving as an inlet to said
grinding chamber and a concentric outlet for
said grinding chamber, above said spider.

2. A grinding mill comprising a grinding cham-
ber formed by a floor and a detachable hood
member providing an annular side wall for said
chamber, a wear plate on said floor, concave an-
nular wear plate for the side wall of said hood,
grinding balls each contacting said wear plates
and mounted for movement in a horizontal plane
and free to move outwardly under centrifugal
force into grinding pressure with the wear plate
against said side wall, the hood forming an en-
larged chamber above said grinding balls, a
spider having a hollow shaft positioned for rota-
tion within said grinding chamber and in con-
tact with said balls for positive rotation thereof,
a discharge outlet surrcunding said hollow shaft
and leading upwardly from the enlargement of
said grinding chamber, said spider having vane
members extending into the enlargement of said
grinding chamber adjacent said outlet.

WALTER GORDON CLARK.



