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To all whom it may concern:

- of the United Smtes residing in New York,
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borough of Manhattan ,and State of New Yo'rk,
have invented certain new and useful Im-
provements in Tubular Ball - Mills, of whleh
the following 1s a specification.

This 1ﬂV6HthH relates to certain 1mprove-
ments in grinding-mills of the ball or pebble
class; and the pmtwulm features of the in-
vention reside in the means for feeding the
material to the cylinder to be U‘lOIl]ld and

means for discharging the ﬁmshed material

from the c¢ylinder.

The objects of the mventmn are to provide
means whereby the material for grinding can

- be fed uniformly into the cylinder by provid-
~ Ing a feed-chamber in its front end having a
- spiral way which by the revolving of the cyl—
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inder elevates the material to be ground, so

as to convey it into the cylinder, also to pro-

vide a similar device at the rear end of the

eylinder for facilitating the discharge of the
oround or pulverized material, a;nél;1 further,
to afford a simple means for emptying the cyl-

inder of the pebbles or balls from time to time

for the purpose of repairing the cyhndel or

for sorting the pebbles.

For these purposes the 1nve11t1011 consists
of a tubular ball-mill comprising a horizon-

- tal eylinder, a feed-chamber at the front end
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of the cylinder provided with a central open-
ing in its vertical front wall, & hopper having

its throat extending into said opening, a par-

tition-wall-in said feed-chamber dividing the
same Into two compartments, and a spiral
wall arranged in the inner one of said com-
partments to provide.a spiral way that com-
municates with the outer compartment at the
circular wall of the chamber and with the cyl-
inder at its center, so that the material can
be elevated from the lowermost point in-

wardly to the center in a uniform manner,

and a similar spiral way at the discharge end

of the cylinder for elevating the pulverized

material to a central discharge-outlet in the
rear wall of the cylinder, a,nd a removable
plate arranged at the rear end of the eylinder
for per m1tt1nﬂ' communication between the
interior of the ¢ylinder, adjacent its periph-

ery, and the spiral way for discharging the

the same.

: 'pebbles, as will be more fully described here-
Be it known that I, MAX F. ABBE, a citizen

inafter, and finally pointed out in the claims.
- In the accompanying drawings, Kigure 1 18
a vertical longitudinal section of a grinding-
mill having my improved feeding and dis-
charge devices. Fig. 2is a front end view of
- Kig. 3 is a vertical transverse sec-
tion on line 3 3, Fig. 1, and Fig. 4 1s an en-
larged detail section of a porfion of the dis-

char ge end of the eylinder.

~Similar letters of reference indicate corre-
Spondm parts.

Referring to the drawings, A represents
the hor 1zontal cylinder of a tubulal orinding-
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mill, which is eonstructed and mounted, essen-— |

tially, in the same manner as that set forth in -

Letters Patent No. 702,757, granted to me
June 17, 1902; but I do not limit the applica-
tion of my invention to this particular type
of mill. The front end of the cylinder A is
formed with a. circular extension or feed-
chamber a, Whlch has in its front vertical wall
an opening @', that is coneentric with the axis
of the eyhndel Into this opening projects
the throat 6 of a hopper B, which latter is
supported in stationary positi()n on a standard
b', that is removably Lolted on the front pillar
B’. The feed-chamber is divided by & verti-
cal partition-wall ¢ into two compartments
and into the front one of which the throat of
the hopper extends and in the other is pro-
vided a spiral wall d, that connects with the
front wall A’ of the cylinder and the partition-
wall ¢, so as to form a spiral way or channel d'.

The partition-wall is provided with a seg-
mental opening ¢, as shown in dotted lines,
Fig. 2, that extends around the outer portion
contiguous with the circular wall of the feed-
chamber in an arc of approximately one hun-

dred and twenty degrees, and through this
opening the spiral way d’ communicates with

the front compartment at its outer end, while

1tg inner end communicates with the 111ter101

of the cylinder through a central opening a*
in the front wall thereof. The coarse mate-
rial that is fed into the front compartment of
the feed-chamber a through the hopper I
settles at the bottom thereof and during the
rotation of the cylinder part of the matelml
enters the spiral way d’ when the opening ¢’
1s in lowermost position, and as the rotation
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continues the material that is confined in the | adapted for carrying off the ground material
from a point whereitisinitsbest condition—

open portion of the spiral way is gradually
moved upwardly or elevated toward the cen-
ter by reason of the spiral wall. Each revo-
lution of the cylinder carries the material
upwardly one turn of the spiral way, the ma-
terial, however, filling only the lower portion
of each turn or volute of the spiral way, and
1t is constantly raised to the center, where
the elevating action of the spiral wall ceases
and the material is crowded laterally thereat
by the advancing material below, so as to be
fed through the opening «? in the front wall
of the cylinder. |

It 18 preferable to provide a manhole at one
of the ends of the cylinder instead of provid-
ing 1t in the body thereof, so as to render the
construction less costly and the relining of
the cylinder less difficult. A manhole ¢ is
therefore provided in the partition-wall of the
feed-chamber in line with the openings ¢’ and
a?, respectively, of the front walls of the feed-
chamberand cylinderand has the usual cover-
plate e’

The discharge of the material after it has
been ground takes place at the rear end of
the cylinder, which is provided with a spi-
rally -arranged way similar to that at the
front or inlet end. As shown in Figs. 1 and
5, I is a secondary wall, which is provided

with a plurality of slots £, arranged in one or

more turns of the spiral way and which are
sufficiently small to permit only the fine par-
ticles of material to pass, said spiral way be-
ing formed by a spiral wall f, arranged be-
tween the secondary wall and the end wall
A? of the cylinder. The secondary wall is
provided with a central outlet extension or
spout ¢’. Theground material feedsthrough
the openings f, entering the spiral way or
channel, and is elevated by the spiral wall 7
to the central outlet or spout «?, where the
constantly-advanecing material below forces

the foremost material gradually and uni-

formly therefrom.

In order to provide for the emptying of the
cylinder, as in the case of repairing the same
or when it is desired to assort the pebbles,
the secondary wall I is provided with an open-
ing adjacent to the circular wall of the cylin-
der, said opening being elosed by a removable
plate g, which is swiveled on the inner end
of a threaded rod ¢'. The rod ¢’ screws in a
threaded opening in the end wall A2 to re-
tract or advance the plate ¢, so as to open or
closethe opening in the partition-wall. When
the plate ¢ is screwed out to its full extent,
the interior of the ecylinder is then in com-
munication with the spiral way, so that by
the rotation of the cylinder the pebbles will
feed out in the same manner as the ground
material does.

By means of my improved mill a steady
and uniform operation of grinding is ob-
tained by reason of the rate of feed and dis-
charge being uniform. It will be observed

that the discharge device is

that i1s to say, from the boftom of the mass

where it is the finest and more remote from

the coarse particles at the top of the mass—
and 18 then elevated 1o a central or axial
point, so as to discharge in a constant stream.
The form of feed device permits of the peri-
odical replenishing of the mill with pebbles,
as in the case of the used pebbles becoming
reduced to a size too small for efficient serv-
ice then new pebbles can be added from day
to day by feeding theminto the feed-chamber
through the hopper separately or with the
material to be ground during the operation
of the machine, thus obviating the necessity
of removing the cover-plate of the manhole,
as in the mills of nsual construction.

Having thus described my invention, I

claim as new and desire to secure by Letters
Patent— |

1. Inagrinding-mill, the combination,with
a horizontal cylinder rotatably mounted, of
a feed-chamber at the front end thereof, a
partition-wall dividing the feed-chamber into
two compartments and provided with a seg-
mental opening at the circumference, a hop-
per extending into the front compartment,
and a spiral feedway in the other compart-
mentiorteeding the material,passing through
the segmental opening of the partition-plate,
into the eylinder, substantially as set forth.

2. Inagrinding-mill, the combination,with
a horizontal cylinder rotatably mounted, of
a feed-chamber at the front end thereof, a
partition-wall dividing the feed-chamberinto
two compartments and provided with a seg-
mental opening at the circumference, a hop-
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per leading into the front compartment, a spi-

al feedway in the rear compartment wind-
1ing from said segmental opening to the cen-
ter, and a spiral discharge-way at the rear
end of the cylinder provided with a plurality
of circumferentially-arranged openings, sub-
stantially as set forth. |

3. In a grinding-mill, the combination, of a

horizontal eylinder, a feed device at the front
end thereof, a vertically-disposed spiral feed-
way at the rearend of the cylinder, a plurality
of openings between said spiral feedway and
the interior of said eylinder, a discharge-spout
at the inner end of said way, and a removable
plate in the end of said cylinder for commu-
nicating between said spiral way and the in-
terior of said ecylinder, substantially as set
forth. |

4. In a grinding-mill, the combination of a
horizontal cylinderrotatably mounted, a feed-
chamber at the point end thereof, a vertical
partition-wall dividing said chamber into two
compartments, said partition-wall having a
segmental opening at the circumference
thereof, the front wall of said chamber and
cylinder and partition - wall having each a
central opening, a removable cover-plate for
the central opening of said partition-wall, a

particularly i removable hopper having its throat extend-
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ing through the opening of the front wall of | my invention I have signed my name in pres-
said feed-chamber,a spiral way between said | ence of two subscribing witnesses.
partition-wall and front wall of the cylinder |
and extending from said segmental opening _
5 to the central opening of the front wall of Witnesses:
~ said cylinder, substantially as set forth. (. BrRaADWAY,
In testimony that I claim the foregoing as | HENRY J. SUHRBIER.

MAX F. ABBE,
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