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UNITED STATES

PateENT OFFICE.

~ MAX F. ABBE, OF NEW YORK, N. Y.

SPECIFICATION forming part of Letters Patent No, 702,757, dated June 17, 1902,
Application filed September. 20, 1.90;0; " Qorial No. 30,665, (No model.) |

To all whomv it may concern: =
Be it known that I, MAX F. ABBE, a citizen
of the United States, residing in the city-of
New York,borough of Manhattan, in the State
s of New York, have invented certain new and
-~ useful Improvements in Ball Grinding-Mills, |
of which the following is a specification. =
This invention relates to certain improve-
ments in ball grinding-mills of that class in |
1o which longitudinal steps are arranged at the
inner circumference of the drum, so as to ro-
tate the balls with the material to be ground;
and the invention consistsin the combination,
in a ball grinding-mill, of a eylindrical drum,
15 a head at the ingoing end of the same, a per-
forated head at the outgoingend of the same,
annular extensions, one at each end of the
drum,extending beyond the heads of the same,
tires applied one to each of said extensions, |
20 2 screw conveyer passing through theingoing

head, a closing-plate closing the extension'ab

the outgoing end of the drum, a screw con- I
veyer passing through said closing-plate, a
plurality of cushioning - blocks in' step ar- |

2z rangement longitudinally at the interior cir- |
- cumferenceof the drum,reversible face-plates
- secured to said cushioning-blocks, and angu-
lar flanges secured one to the projecting edge |
of each of said cushioning-blocks, each flange
30 extending beneath the face-plate and down-
wardly over the exposed front of its block and
being attached at its-downwardly-extending
front portion thereto. =~ I
- The invention consists, further, in certain-
33 other combinations of operative parts, which
will be fully deseribed hereinafter and finally
claimed. = - o | R

In the accompanying drawings, Figure1is |. _
‘ the blocks f by means of fastening-bolts 1,
‘having heads that are countersunk into re-
cesses in the face-plates. The face-plates

- a vertieal longitudinal section through my

40 improved ball grinding-mill. - Figs. 2 and 5

“are respectively an elevation of the ingoing

and of the outgoing end of the mill. Fig. 4 |

is a vertical transverse section on line 4 4,

Fig.1; and Fig. 5 is a vertical transverse sec-

45 tion of a modified construetion of the ball

grinding-mill. . o

Similar letters of reference indicate corre-
sponding parts. o

" Referring to the drawings, A represents the

so drum of my improved ball grinding - mill,

which is made of considerable length and pro- |

vided at its ends with tubular extensions A, |

that are attached to the heads of the dram,
said extensions being provided with shoul-
‘ders carrving the circumferential steel tires
o', which are supported each on a pair of
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rollers a?, arranged at each side of the longi-
tudinal plane of the mill in bearings of suit-

able bed-plates B, as shown in Figs. 1and 2.
Rotary motion is imparted to the drum by
means of exterior gearing d, which meshes

with a pinion d’ on the shaft D, to which ro-

6o

tary motion is imparted by a belt-and-pulley -

transmission, as shown in Fig. 1. On the
shaft of one of the rollers a? of the drum 18

arranged a pulley a3, which transmits motion .

by a cross-belt a* to a pulley o’ on the shaft

of the conveyer E, that is arranged in the

longer horizontal leg of an L-shaped tube E,
the vertical leg of which is provided with a

hopper E? for the material to be ground. The.

annular extensions A’ of the drum are riveted

to the shell of the same, and thereby support

the drum. They have the great advantage
of being easily replaced from time to time
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when worn out by use. In this respect they

are a valuable improvement over the circular

bands heretofore in use, which were applied

upon the body of the drum and which could
only be repaired with considerable difficulty.
The extensions can be readily detached and

replaced by new ones when worn out, 80 that

the mill may again be set in operation with

‘but little delay.

‘The drum is provided at its interior with a

number of longitudinal steps F, which are
constructed each of anintermediate cushion-
ing-block, of wood or other suitable material,
‘of tapering, oblong, or other shape, and me-

tallic face-plates f', which are attached to

are made alike on both sides, so that they can
be reversed when desired. The fastening-

bolts 7% pass through the drum to the outside.
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and are secured, as shown, by means of nuts

and jam-nuts.

The edges of the blocks:are provided with
angular metal corner-pieces f? or flanges ex-
tending upon the uppersurface and over the
‘exposed front of the blocks, so as to protect
the blocksagainst wear. Theseflangesserve
also to render the forward portion of the face-
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plate more rigid than otherwise would be the
case. They give the forward edge of the
plate a firmer support. This is caused by
the fact that each flange extends beneath the
forward edge of the plate, between the same
and the block, so as to rest upon the latter
and support the forward part of the plate,
and also by the fact that the plate is con-
nected atits downwardly-extending front por-
tion with the block, as shown in Fig. 4.
flanges thereby impart increased rigidity to
the face-plate and prolong the life of the
cushion and constitute a valuable feature of
my invention. The balls I3’ are rotated with
the material to be ground in the drum and
drop from step to step, producing thereby
the regrouping of the particles and the quick
and effective comminuting of the same. The
material moves gradually from the ingoing
head G of the drum to the outgoing head &',
which latter is provided with radial slots q,
arranged in circular concentric rows, through
which the ground material passes into the
chamber formed by the outgoing head (', ex-
tension A', and closing-plate A2, closing the
extension. Theclosing-plate A®and the heads
of the drum are provided with suitable man-
holes and covers for inserting the grinding-
balls and removing the same. To the out-
going head G'is attached a conveyer-serew
H, which turns in a stationary discharge-tuhe
II', supported on a suitable standard H2. A
short tube II® connects the head G’ with the
closing-plate. Theground materialiscarried
up the sides of the extension-chamber by the
rotation of the drum and drops through the
opeuning /i in the tube H?and is conveyed off
through thedischarge-tube by the conveyer L.

The dram is preferably made of boiler-iron,
1n which case the fastening-bolts of the steps
aresupported on suitable bosses /4, interposed
between the nuts and the exterior surface of
the drum, as shown in Fig. 4.

Between the gear-ring d’, by whieh motion
1s Imparted to the drum, and the latter are in-
terposed cushioning-blocks d?, which serve
to cushion the gear, so asto take up the ham-
mering vibration of the concussions received
by the same during the passing of the balls
from one step to another. The Introduection

of these cushioning-blocks prevents breakage
and rapid wear of the teeth. '

Instead of making the drum of boiler-iron
it can be made of cast-iron, in which case the

The-
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circumference is provided with a cast-metal
cylinder I, having longitudinal depressions,
forming inclined seats for the face-plates T',
and intermediate wooden cushioning-blocks
I* applied thereto. The inclined steps thus
formed are provided at their inner edge with
projecting retaining flanges or shoulders <.
The face-plates are attached, by means of
bolts +', to the c¢ylinder I. In other respects

the construction of this drum is practically

the same as that shown in Fig. 4, it being con-
structed throughout on cheaper lines, so as
to reduce the expense of thesame. The face-
plates of the steps are alike on both sides, so
as to permif reversal, so that they can be used
until entirely worn out. |

Having thus described my invention, I
clalm as new and desire to secure by Letters
Patent—

1. In a ball grinding-mill, the combination
of a cylindrical drum, a head at the 1ngoing
end of the same, a perforated head at the out-
going end of the same, annular extensions,
one at each end of the drum extending be-

| yond the heads of the same, tires applied one

to each of said,extensions, a serew conveyer
passing through the ingoing head, a, closing-
plate closing the extension of the outgoing

end of the drum, a screw conveyer passing

throngh said eclosing-plate, a plurality of
cushioning-blocks in step arrangement, lon-
gitudinally at the interior circumference of
the drum, reversible face-plates secured to
sald cushioning-blocks, and angular flanges
secured, one to the projecting edge of each of
sald cushioning-blocks, each flange extend-
Ing upon its block beneath the face-plate and
downwardly over the exposed front of the
block, and being attached at its front portion
thereto, substantially as set forth. |
2. Ina ball grinding-mill, the combination,
with a rotary drum and grinding-balls within
the same, of a gear-ring applied tosaid drum,
and a cushioning-ring interposed between the
gear-ring and drum tor taking up the concus-
sions within the latter, substantially as set
forth. |
In testimony that I claim the foregoing as
my invention I have signed my namein pres-
ence of two subseribing witnesses. )
MAX TI. ABBL.

Witnesses:
PAUL GOEPEL,
ET- II. NI]-.JES-
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