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To all whom it may Gancern: S

- - Be it known that I, REINHOLD STﬁiNEACH, '

a subject of the King of Prussia, Emperor of
Germany, residing at Magdeburg-Buckau,
Prussia, Germany, have invenfed a certain

~newand useful Improved Ball-Mill, (for which

Lhave obtained a patent in Great Britain, No.:
26,001, dated November 23, 1896,) of which

the following is a specification.

Talkmpbiiln

',_tué, mtroduced 'thrbug:h"thé center of one of

the side walls of the drum into the first com-
partment or chamber. The said material de-

scends between the balls (by which it is fur-
| ther ground) to the casing of the revolving
drum, -and ‘thence, through the peripheral
apertures or slots pro .
‘passes into the next chamber. . The reduced
| particles behave somewhat like a fluid and

provided for the purpose,

TO

1896, No, 26,601,
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Ball - mills hitherto used in grinding or-
crushing hard bodies - generally comprise
- drums or cylinders containing balls, the cas-
ings of which cylinders are made up.ofanum-
ber of separate perforated or slotted grinding--
plates underneath which sieves are arranged,
‘the size of the meshes of the sieves being de- .
termined according to the fineness to which it
is desired to reduce the material to be crushed |

10 rise between the balls of the second chamber

until they reach the same level as thelayer of
material in the first chamber, andin so doin g
they are further gradually reduced. Before,
however, they reach that level they come up
to the perforations in the center of the second
partition and through them flowinto the third
chamber. In this and the following cham-
bers, if any, the same process is repeated.
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or ground. Now gieves or sifting-frames of

this class are very liable to become obstruct-

ed or clogged when a high degree of fineness -

has to be attained. The serviceableness of
the mill is thereby impaired and the difficulty
of obtaining a fine produect is increased.
‘The present invention relates to a ball-mil]
consisting of a horizontal eylinder or conical

drum having a number of vertical chambers

or compartments wherein the material by be-

ing continuously passed through the millis re-
duced o any required degree of fineness from |
‘that of coarse grit to that of dust without the

ald of sifting-frames.

~ The mill mainly consists of a cylindriéal or
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conical drum which is divided into two or

Inore compartments by means of vertical par-

titions arranged at right angles to its axis."
Each compartment is partly filled with balls.

The first compartment communicates with the |

second one by peripheral apertures or slots
provided in the partition at points close to
the casing of the drum, while communicsa-
tion is established between the second and
third compartments by perforations at ornear
the center of the second partition. The said
compartments thus centrally and circumfer-
entially in alternate succession communicate
with each other. | T

The material, which has undergone a pre-
grinding process in another mill to
reduce the particles thereof to a suitable S1Ze,

is, by means of controllable feedin g appara-

py
T

I

gree of fineness. o Lo
A ball-mill constructed in aceordance with

Thus the material in traveling through the

mill from the inlet to the outlet takes a ser-

pentine or winding course and eventually
leaves the last chamber through the ountlet

| provided in the center of the end wall of the
| drum in the desired fine condition. o

When it is desired to vary the degrée of
fineness of the ground material—for example,

to change from a coarser to a finer product—
in the or-
dinary ball-mills heretofore employed) chang-

instead of . (as has been necessary

ing . the sifting - frames, and

the _ reducing the
charge of material accordingly,

all that is re-
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quired in the case of this improved mill is to
reduce therate of *“ feed” of the material by

properly adjusting or setting the feeding
mechanism in such a manner that the mate-

rial takes more time to travel from one com-

partment to the next, remains longer in con-

tact with the grinding-surfaces of the balls,

and is consequently ground to a greater de-

this invention is shown, by
in Ifigures 1 and 2 of the
ings, which are respectively lon gitudinal and
transverse sections of the same. |
The said mill consists of a horizontal drum
a, with vertical end walls ¢’ and divided by a

way of example,

go

accompanying draw-
95

vertical partition or two or more vertical par-

titions 0, arranged at right an

These partitions divide the drum into a cor-
responding number of vertical compartments

gles to its axis. |

100
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or chambers ¢, the number of which depends
mainly upon the hardness of the material to
be ground, and secondarily upon the desired
size of the ¢ grains” or particles of the prod-
uct to be obtained. Each chamber is partly

filled with balls or spherical castings. of steel
- or* other hard material.
provided with hollow pivoets or trunnions, one

of which, d, serves as an inlet and the other
of which, e, serves as an outlet,
pivot or trunnion turns in an ordinary bear-

ing f, while the outlet pivot or trunnion rests |
- upon rollers g¢.

The drum receives motion
through the belt-pulleys A, shaft ¢, and pin-

ion %, which engages with an annular rack or

toothed ring I, secured to the drum. The

orits to be crushed are supplied by means of
a controllable: feeding: device of any suitable |
‘ed upon: a horizontal axis, and having. end
‘walls provided respectively with:an'inlet and
a.-hollow-trunnion outlet;. said: outlet. having
secured: at its- inner end: a.cylindrical wide-

construction. In the drawings a conveyer-

screw’ having an: increasing pitch' from one:

end. to the other is shown, by way of exam-
ple, for this purpose. The entrance to. the
outlet is fitted internally with: a.cylindrical
wide-meshed sieve m, the objecet of which is-to
keepthe balls from:dropping out of the:drum.
Within and secured at.the:inner end of this
sifting-eylinder is a conen, the apex of which

 projects outward into the outer trunnion:
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The said cone serves to deflect the fine. mate-

rial which. is carried up by the end wall and
sieve-and which falls therefrom through the
sieve; or, in other words; this sieve:carries:at
its inner end a conen, with its point directed
outwardly, and this cone serves todeflect the

finer material, which is taken up:in great.

quantities by the side walls and thesieve.and
which: again falls from: above into the sieve.

If: the sieve were. closed by means:of a flat

plate-instead of the cone, then this material
would fall all:the way through:the sieve -and
again enter the lower part of the drum. The
cone, however, intercepts. this material and
conducts.it toward the escape: Itisobvious

 therefore that with: this cone more material

45

per hour will pass- through. the outlet than
without the cone.

The end walls are

The inlet | 1
tion indicated by the arrows in Fig. 1.

The partitions b have, as |

I above stated, a number of apertures or slots
p of any suitable shape at their periphery

and perforations p’ at or near the center, and

‘through these apertures or slots and perfora-

tions the material is enabled to pass from one

.chamber tothe other,as previously described.
‘The size of these apertures is such that the
‘balls will not pass through them. By the

above-described means the material 18 com-
pelled to travel through the millin the direc-

When hard materials are to be dealt with,

‘both the drum-walls and the partitions may
‘be provided with exchangeable plates of cor-
‘respondingly hard material, as suggested in
‘the drawings. |

I claim— | |
1. A ball-mill comprising a.cylindermount-

meshed sieve and a.cone.secured within and

at.the inner end of the sieve and projecting

intothe hollow-trunnion outlet; substantially

“as and for the purpose: set forth.

2. A ball-mill comprising a: horizontal: cyl-

inder having end walls:provided respectively,

with:inlet and outlet hollow trunnions; the

ceylindrical wide-meshed sieve secured tothe
‘inner end of the outlet. hollow trunnion, the

cone secured within and at the inner end:of

‘the sieve and projecting into-the: outlet hol-
low trunnion, the vertical partitions. having

peripheral apertures or slots, a vertical: par-
tition having perforations at or near its cen-
ter-and located between the first-mamed par-
titions and means for rotating' the cylinder;

the partitions: providing: vertical ball-com-

partments; substantially as described.
The foregoing specification signed:at Mag-
deburg this 23d day of November, 1896.
REINHOILD: STEINBACH:
In presence of—
JULIUS MuTtH,
M. C. MUTH.
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