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Lo all whom it may coneern: _
Beitknown thatl, BuGEN KREISS, asubject

of the Empégror of Germany, and a resident

of Hamburg, in the German Empire, have in-
vented certain new and useful Improvements
in Disintegrators, of which the following is a
specification. - .

My invention has relation to disintegrating |

or, more properly, grinding machines, and
more particularly to machines for reducing

hard substances, as cementrock, to a pulveru--
lent condition. | |

Ithas before my invention been the practice
toreducehard substances in revolving drums
through the medium of comparatively large
and heavy metal balls lifted by the dram dur-
ing its rotation to a certain height and then
allowing them to drop. Asis well known, the

disintegrating or crushing action in machines

ol this classis theoretically conditioned upon
the vis viva (mv?) of the disintegrating de-

vices—a.e., the balls—while the effect is dispro-
protionally greater relatively to the increase.

of mv® Thus, forinstance, a ball of a given
welght may drop an infinite number of times
from a given height upon a hard body with-
out crushing the same, while a single drop of
such ball from a higher point will result in the
crushing of said body, and this crushingeffect

will increase with the increase in the drop of

the ball—7. e., the increase of v ore® It fol-
lows that the effect of the drop of a number
of balls uponthe revolving drum will increase
In accordance with the height to which the
balls are lifted and with the welght of the
latter, the result Leing that disintegrating-
drams of large diameter—i. e., great capae-
1ty—either built up wholly or partly of a for-

aminous material, are impracticable. On the

other hand, such drums as are practicable re-
quire to be very strongly built to resist the
impact of the balls, while the wear is very
great. Furthermore,in the reduction of such
substances as cement the attrition is so great
that the balls are speedily worn away tosuch
an extent as to render them useless by reason
of their decrease in weight, and they have to

be replaced by others, and this gives rise to

considerable losses; but irrespective of all
the disadvantages inherent to revolving-
drum gravity-disintegrators, above referred
to thereis one still more serious—namely, the

| great amount of power required to perform a
comparatively small amount of work. The

balls are raised by the drum during one-half

_of its revolution, and drop before the comple-

tion of such half-revolution. The power ap-
plied has therefore to overcome the inertia of
the drum and balls during the greater portion
ot the revolution of the drum, while the resist-
ance to motion is materially decreased during
a very small portion of the revolution of said
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drum-—namely, while the balls and a certain

{ quantity of the material being disintegrated
are dropping. This, as is well known, gives

rise to irregular motion and consequent in-
crease in wear. Iurthermore, as the effect of
the impact of the balls in these machinesis al-
ways exerted in a direction opposite to the di-
rection of rotation of the drum, and hence an-
tagonistic tosuch rotation, thereisan increase
in the load suddenly superimposed on the
power applied, which likewise gives rise to ir-
regular motion,while the amountof power nec-
essary todrive the drum is disapportionatel
greater than the amountof work performed.
It has also been proposed to reduce more or
less friable substances by combining revolu-

ble beaters with a revoluble drum, in some
‘cases the beaters revolving in the same direc-
tion as, but at a different speed from, that of
the drum, while in other cases the beaters
and drum are caused to revolve in opposite
Practice has, however, conelu- -

directions. _
sively shown—in fact, it isobvious—that such
an arrangement would be absolutely imprac-
ticable for the reduection of such hard sub-
stances as cement rock, for instance. This

not only because of the necessity of revoly-

ing the beaters at an abnormally great ve-
locity relatively to the velocity of the drum,
which initself is very impracticable and detri-
mental to the operative devices, but also on

account of the very rapid wear of the beaters

and inner periphery of the drum, especially
if the latter is composed wholly or partly of a

foraminous material and the liability of such
beaters being broken. .
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My invention has for its object a construc-

tion of disintegrator wherebyall of the above-
described seriousdisadvantages are overcome ;

and whereby the power necessary to drive the

machine is reduced to a minimum. This I
attain by combining a drum and beaters re-
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drive such drum.to a minimum.
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volving in one and the same direction at dif- | knowndrop- ‘ball disintegrators where a for ced

ferent speeds with acomparatively great num-
ber of comparatively small metallic spheres
or balls, the arrangement being such that the
balls instead of being merely lifted and al-
lowed to drop will be driven about the drum
in the direction of its rotation with the mate-
rial by the beaters. Obviously the inertia
to be overcome by the power is in a great
measure compensated by the vis viva of the
balls and of the material moving in the direc-
tion of rotation of both beaters and drum,
while the latter, assisted by the beaters, lifts
both material and balls to a certain height,

the beaters then propelling or projecting a -

certain quantity of material and a certain
number of balls at a comparatively great ve-
locityin thedirection of rotation of said dram

and beaters, the vis viva of such material and
balls assisting mater ully inthedriving of the’

drum-—17. e., in overcoming theinertia—hence

reducing the amount of power necessary to
There are,
however, other very material advantages de-
rived from the combination of disintegrating
elements referred to. Not only is a portion
of the material operated upon disintegrated

by the drop of some of the balls, but also by
the triturating or grinding of the material be-

tween the balls during their ¢“flight,” if Imay

30 term it, about the drum in the direction of
its rotation and the triturating or grinding of
the material between both beaters and balls -
and the inner periphery of the drum, but also

by the comparatively great impact of the balls
upon the material under the propeliing action

of the beaters, while the great number of

small balls used present extremely-increased
reducing-surfaces as compared with a com-

paratively small number of large drop-balls.
Furthermore, the small balls can be used and -

may remain in the machine until nothing 1s
left of them—at. e., until they are themeelvee
entirely ground up—-——they remaining efficient
until almost nothing is left, fresh belle being
supplied from time to time so that there 1s
practically no loss in that respect, since the
ground-up balls become gradually a part of
t,he material disintegr ated

Machines constr ancted as above outlined
have eoncluswely proved all that has been
said in respect of their funetion and the
amount of power saved as compared with
drop-ball machines, and by reason of the com-
bination of elements described, and particu-
larly owing to the small dimensions of the
balls used, "I have been enabled to increase
the dimensions of the drum, and hence its ca-
pacity, to an extent such as would render
drop-ball machines absolutelynnplaetleeble
Finally, I may state that owing to the scatter-
ing of the material thouwheut the drum dur-
ing its revolution by the beaters the finely-
ground material 1s more readily separated
and driven through the foraminous portions
of the drum by the centrifugal action and
the airdrawn in than is the case in the well-

draft or blast of air 1s 1equued for this pur-
pose.

That my invention may be fully under-
stood, T will desceribe the same in detail, ret-
erence being had to the accompanying draw-
ings, In whlch-—

Figures 1 and 2 are vertical sections at
110‘1113 angles to each other, the section Kig. 1
being taken on line II 1l ef Fig. 2 and tha,:
of B I‘lﬂ* 2 on line I T of IFig. 1 of a disintegrat-
mﬂ‘-mdehme en'lbedymn' my invention. Fw*
3 is a vertical section taken on line IV IV
of Fig. 4, which latter is a like section taken
on hne ITT IiI of Fig. 3; and Fig. 5 1s a top

plan view of the me,ehme ehown in Fig. 3,

said Figs. 3 to 5 illustrating certain structural
modifications. -

The machine in its simpler form, as shown
in Figs. 1 and 2, comprises a cylindrical
drum A provided on its inner periphery with
a plura,hty of longitudinal inwardly-project-
ing ribs a’ at eqqul distances apart, and two
hedds B B’, bolted by bolts a to opposite ends
of said drum and of greater diameter than
the latter to form ﬂeng‘es fitting grooves ¢ ¢
in wheels C C and C' U/, of which there 1s a
pair arranged at each end of the drum to
support c].:lld rotate the same, said wheels be-
ing mounted on spindles or shafts D and D’
revoluble in suitable bearings, the shaft or
spindle of one pair of wheels—as,for instance,
the shaft D'—-carrying a belt- pulleyh driven
from any suitable prime motor, these fea-
tures being well known.

In suitable bearings in standards F F'is
mounted ashaflt G,that passes axially through
the drum A and thlough a discharge-spout
and a feed-hopper. The feed-hopper K' is
fitted in a suitable aperture in the head I
of the drum and has a flange & overlapping

said aperture, said feed- hopperbemg secured
to the support for the standard F'.
In the head B of drum A is formed an
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aperture, in which is fitted a discharge spout

or duct K having likewise a flange ovellap
ping the ape1 ture in said drum-head B, said
discharge-spout being secured to the support
for the standard E, as shown. In practice
the discharge-spout K is connected with a
trunk or other suitable duct (not shown) for
conducting the finely-ground material away
from the machine, as is the common practice.

- On the shaft G is secured a beater consist-
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ing of two circular heads 0 0" and transverse

flat beater-arms b2, whose outer edge is sub-
stantially flush with the perlphery of the
heads, said beater-arms being arranged In
radial lines and at equal distances from each
other. As clearly shown in Fig. 1, the di-

ameter of the beater-heads b 0’ relatwely to

the distance between the inner edﬂes of two
opposil:ely-m ranged ribs or 1ed0'ee ¢ on the
inner periphery of the drum A is such as to
cause the outer edges of the beaters to barely
clear said ribs as the beater revolves, or, in
other words, so that there will be but 2 eom-
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parativelysmallspace between the outer edge

~of the beater-arms b* and the inner edge of

the ribs ', this relation being determined by
the dimensions of the balls m used in the ma-
chine.

I have hereinbefore stated that for reasons

set forth I make use of a comparatively great
number of comparatively small balls m.
Hence the space between the outer edges of

‘the beater-arms 5% and the inner edges of the

ribs ¢’ when juxtaposited should be less than
the diameter of said balls, so that said beater-

arms may take them up and throw them about .|
the drum with a violence depending upon the

velocity of rotation of the beater. It is ob-

vious, therefore, that if the drum is rotated

at a less speed than the beater, whether the

latter revolves in the same direction as the

drum or in an opposite direction, the beater-
arms will take up some of the balls, together
with some of the material, and throw the saine

- with greater or less violence from one point
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of the drum to another, and if said beater is
revolved at the proper velocity the greater

portion, if not all, of the materialin the drum

will be kept constantly in motion. The ma-
terial to be disintegrated is thus acted upon
by different forces—first, by the crushing ac-
tion of the beater-arms b?and the ribs a' ; sec-
ond, by the ecrushing action of the beater-arms
and balls; third, by the crushing action of
those balls which merely drop from the point
to which they are lifted by the ribs; fourth,
by the grinding of the material between the

balls always at the lowest point of the dru m,

and, lastly, by the grinding of the material be-
tween the balls projected by the beater-arms
and the impact of said balls upon the material
on the inner periphery of the drum. Ob-
viously a combination of triturating forces
such as set forth will resultin a much greater

percentage of reduction to powderthan would

be the case in a drop-ball or beater disinte-
gator. In order, however, to attain the best
and most economical results, I revolve the
beater and drum in one and the same direc-
tion, the former being, however, rotated at a

- much greater speed than that of the drum.

| so

In fact, in practice I have found that the best
results are obtained by rotating the beater at
a high velocity as compared with the velocity
of the drum, which is preferably rotated at a

~ lowvelocity. This could not possibly be done

55

1f the balls were of the dimensions of those
generally used in drop-ball machines, as the

~ drum would be pounded to pieces, and for

N 6:0

reasons previously stated the described re-
sults could not be obtained by means of a
beater alone. In practice I make use of me-
talliec (hard steel) balls of a diameter of from

‘three-fourths of an inch to one inch, which

are fed into the machine through the feed-
hopper. These balls remain in the drum un-

til they are completely ground up, and as they

become a part of the material disintegrated
there is no loss in that respect, fresh balls be-

- 1ng supplied as the old ones disappem or be-

_cdme too small t-o__'b'e of any ef

however small they may become, they still

exert a grinding action upon the material to
| be disintegrated. | |

The machine described may be said to be
a combined beater, drop-ball, and flying-ball

ect, thougﬁ, |

machine, and as the balls are small and com-

paratively light and are, together with the

material, kept in constant motion at varying -

velocities the caking of the finer material
liable to oceur in the ordinary drop-ball ma-
chine and which proves a very serious in-
convenience in the reduction of substances
ltable to cake when in a more or less finely-
ground condition is also avoided. Finally,
in view of the fact that the greater portion of

the material is, so to speak, held constantly
In suspensionin the drum the finest is readily
driven out through the discharge-spout K by

the air-currents induced by the rotation of
the beater, so that an imperforate drum can
be used in many cases where this would other-

wise be impracticable, while a blast apparatus

18 also dispensed with. |
In the construction of the machine shown

1n Figs. 3, 4, and 5 the revoluble drum has

tubular axial journals o o', the latter of suf-
ficient cross-sectional area to serve as a feed-

duct and communicating with a stationary

feed-hopper 0°, mounted on the supports for
the bearingsn n’ of the beater-shaft N, which
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passes axially through said drum and its jour- °

nals and through said feed-hopper.

with lubricating cups and duets o2 0%, and the

Journal o carries a gear-wheel ¢, meshing with
a gear u° on a counter-shaft U, which carries

the usual fast and loose belt-pulleys U’ U~,
such fast pulley being driven from any suit-
able motor, while the beater-shaft N carries
tast and loose belt-pulleys n? 7n® and may be
driven from the motorwhich drives sald drum.

T'he drum-journals 0 and o' revolve in open-

ings in a housing T, the side walls of which
below the drum converge to form a discharge
spout or hopper T'. The beater in this case
Is constructed of a series of arms M, radiating

from hubs M, secured to shaft N, the beaters

proper, s, being secured to the outer ends of

said arms—that is to say, each beater-blade

1s secured near one end to an arm M on one
of the hubs and near its opposite end to a

corresponding arm on the other hub. The
drum itself is composed of a series of imper-

forate segments m, bolted to the heads O and
O’ in such a manner as to form a cylindrical
structure having a longitudinal passage or

‘slot m* between each two segments m, the

The
journals o and ¢’ revolve in bearinoes rovided
&

lgele
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sheet metal of the sections being bent out-

wardly, then curved backward to form Seg-

ments m* of a circle of greater diameter than

“that of the body of the drum, and then in-

wardly on radial lines, as shown at m?, the

latter portion being secured to the next suc-
ceeding drum-segment m some distance from

its forward edge in the sense of the direetion

of rotation of the drum and beater, as indi-

¢
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cated by arrows, Fig. 4. In this manner seg-
mental pockets m' are formed on the outer
periphery of the drum, fhe entrance to which
is formed by the space between two drum-seg-
ments m, said pockets extending backward
some distance over the next adjacent drumn-
seoment. The outer curved faces of the
pockets also form bearings for sections of a
foraminous cylinder #1:°, secured to said pock-
ots by serews m¥ while the curved outer wall
m* of the pockets, near their rear radial wall
m?®, is secured to cross-bars p by means of
screws m7, and said cross-bars are bolted to
the drumheads O O' by bolts p’, said drum-
heads being of course of the proper diameter.
The rear wall 3 of the pockets m' is perfo-
rated to afford passage to the finely-ground
material from the pockets m’ to the pockets
formed by the foraminous sections m®°, the
material being finally discharged through the
meshes or perforations of m’ into the hous-

ing T.
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The pockets m' in the described construc-
tion serve as lifting devices for the small balls,
and in view of the construection of said pock-
ets the balls cannot move out of them until

a pocket has passed the vertical dead-center |

above the axis of rotation of the drum, as is
obvious, and in view of the fact that the beat-
ers revolve at a much higher velocity than the
drum and quite close to.the inner periphery
of said drum the balls (or some of them) and
material (or some of it) carried along with the
balls in the pockets as they drop out are
struck by the beaters and projected violently
against the imperforate walls of the drum or

about the same, thus producing the same re-

sults as hereinbefore described, while the
finely-ground material is Vlolently driven out
thr ouwh the perfomtlonb in the rear wall m?®
of the pockets m'.

Having thus deseribed my invention, what
I claim as new therein, and desire to secure
by Letters Patent, is—

1. Ina dISIIltE”Tl ator, a revoluble drum con-
taining a comparatively large number of com-
paratively small balls, and means causing the
latter to be carried from a lower to a higher
level by said drum during its rotation, and to
be then released; in combination with beat-
ers revoluble at a greater speed than the
drum in the path of the balls as they drop
from such higher to a lower level, for the pur-
pose set forth.

2. In adisinfegrator,a revolubledrum con-
taining a comparatively large number of com-
paratively small balls, and means causing
the latter to be carried from alower to a higher
level by said drum during its rotation, “and
to bethenr eleased in combmaﬁmon with beat-

ers revoluble at a greater speed than and in
the same direction as the drum in the path
of the balls as they drop from such higher to
a lower level, for the purpose set forth.

3. In a disintegrator, a revoluble drum pro-
vided with peripheral pockets parallel with
its axis of rotation and having a perforated
radial end wall, and a comparatively large
number of comparatively small balls con-
tained 1in said drun;
beaters revoluble at a greater speed and 1n
the same direction as the drum in the path

-of the balls as they drop out of the aforesald

pockets, for the purpose set forth.

4. In a disintegrator, a revoluble drum pro-
vided with peripheral pockets parallel with
its axis of rotation and having a perforated
radial end wall, a foraminous material cov-
ering the space between the pockets and form-

ing a chamber between them, and a compara-

tively large number of comparatively small
balls contained in said drum; in combination
with beaters revoluble at a greater speed and
in the same direction as the drum in the path
of the balls as they drop out of the aforesaid

pockets, for the purpose set forth.

5. Inadisintegrator, arevolubledrum com-
posed of two heads and a plurality of seg-
ments secured thereto to leave a space be-
tween each two segments, a pocket exteriorly
of each Spdee‘hmm a pelfmated end wall,
a foraminous material covering the spaces
between said pockets, and. & compamtively
large number of comparatively small balls
contained in the drum; in combination with
beaters revoluble at a higher speed than and
in the same direction as the drum and in the
path of the balls as they drop out of the atore-
said pockets, for the purpose set forth. '

6. Ina disintegrator,arevolubledrum com-

| posed of two heads and a plurality of seg-

ments secured thereto to leave a space be-
tween each two segments, a pocket exteriorly
of each of said spaces extending therefrom
over the adjacent segment in a direction op-
posite to the direction of rotation of the drum,
said pockets having perforated end walls, a
foraminous material covering the spaces be-
tween the pockets, and a comparatively large
number of comparatively small balls con-
tained in said drum; in combination with
beaters revolubleat a g oreater speed than and
in the same direction as the drum in the path
of the balls as they drop out of the aforesald
pockets, for the purpose set forth.

EUGEN KREISS.

Witnesses:
MAX KAEMPFT,
. H. L. MUMMENHOFFT.

in combination with.
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