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This invention comprises novel and useful im-
provements in a rotary blender and more specifi-
cally pertains to an improved construction of
rotary tumbling mill.

The primary object of this invention is to
provide an improved rotary tumbling mill in
which the power required to effect rotation of the
tumbling barrel or container shall be reduced
to a minimum,

A further object of the invention is to provide
a rotary tumbling mill in which the weight of the
container and its contents are counterbalanced
during the tumbling operation.

Yet another object of this invention is to pro-
vide a rotary tumbling mill in which the geo-
metric center of the container or containers is
offset from the axis of rotation together with
means for counterbalancing the offset center of
gravity of the container and its contents.

A still further object of the invention is to
provide a rotary tumbling mill in conformity with
the preceding object wherein the counterbalanc-
ing means may be effected wholly or in part by
mounting & plurality of containers in pairs on
opposite sides of the axis of rotation to provide
balanced couples for rotation.

A still further important object of the inven-
tion is to provide a rotary tumbling mill wherein
a plurality of containers are mounted for rota-
tion about an axis of rotation and wherein the

longitudinal axes of the containers are inelined 3

with respect to that axis, and wherein the geo-
metric centers of the containers are displaced
from that axis.

A still further important object of the inven-
tion is to provide a rotary tumbling mill which
shall include novel means for conveniently
mounting a plurality of containers upon a sup-
porting carriage whereby the containers are dis-
posed in couples about the axis of rotation and
in parallel relation to each other.

These, together with various ancillary features
and objects of the invention, which will later he-
come apparent as the following desecription pro-
ceeds, are attained by the present invention, pre-
ferred embodiments of which have been illus-
trated, by way of example only, in the accom-
panying drawings, wherein:

Pigure 1 is a side elevational view of a third
embodiment of the invention disclosing the man-
ner in which a plurality of containers may be
mounted upon a single carriage for rotation
about a single axis of rotation, and wherein the
longitudinal axes of the containers are parallel
to each other and are inclined with respect to the
axis of rotation;
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Figure 2 is a transverse sectional view taken
stubstantially on the plane indicated by the sec-
tion line 2—2 of PFigure 1; and

Figure 3 is a transverse sectional view taken
substantially upon the plane indicated by the
section line 3—3 of Figure 1 and showing the
right end of the carriage and containers mounted
thereon in end view.

Referring now more specifically to the ac-
companying drawings, wherein like numerals des-
ignate similar parts throughout the various views,
attention is directed first to the embodiment of
Figures 1 and 2 which disclose a very simple
application of the principles of this invention to
a tumbling mill comprising g single container.

The conventional tumbling mill comprises a
container which is mounted for rotation about an
axis extending through the geometrical center of
the container, Consequently, when the container
is partially loaded and rotated, the revolving
mass within the container is necessarily disposed
to one side of the geometric center and the axis
of rotation, thereby producing by centrifugal
force an unbalanced moment about the axis of
rotation. This unbalanced moment results in
the creation of very considerable vibrational
stresses in the tumbling mill, and necessitates the
application of considerable power for maintain-
ing rotation.

It is the fundamental principle of this inven-
tion to displace the axis of rotation from the
geometrical center of the container.

It will be apparent that this displacing of the
center of rotation from the geometrical center,
and consequently from the center of gravity from
the container when loaded, will maintain a re-
sultant unbalanced force or moment disposed
always at the same side of the axis of rotation
with respect to the geometrical center and the
center of gravity of the container and its con-
tents.

A preferred embodiment of the invention is
illustrated in Figures 1-3, wherein s pair of
standards 60 and 62 are provided with journal
bearings 64 within which is journaled a shaft 66.

As shown, the shaft 66 extends into a gear
casing 68 of any desired character for driving
the same, and the power input shaft 70 of this
casing is connected, as by a clutch or coupling 72,
with the electric motor 74 for rotating the shaft.

Fixedly secured upon the shaft between the
journal bearings, in any desired manner, is g
sleeve 16 which forms part of a carriage support-
ing a plurality of containers. 'This sleeve, as
shown in Figures 2 and 3, is welded or otherwise
fixedly secured to a pair of parallel plates 18



2,650,805

[+

5]
and 88 which may be of any desired polygonal
shape, such as a square O the like, depending
upon the number of containers which it is de-
sired to mount upon the carriage.

1t will be observed from Figure 1 that the
plates are inclined with respect to the axis of
the shaft.

In the sides of the plates there are provided
arcuate notches as indicated at 82 in Pigures 2
and 3, these notches forming seats upon the pe-
riphery of the plates for receiving a plurality of
containers 84 which may conveniently comprise
steel barrels, drums or other containers of a
similar nature such as are commonly employed
in industry.

The containers are disposed with their longi~
tudinal axes parallel to each other and parallel
to the central longitudinal axis of the spaced
plates 18 and 88 of the carriage, and inclined
with respect to the axis of the shaft 66,

This inclination of the axes of the containers
with resvect to the axis of rotation serves to fur-
ther facilitate the mixing or tumbling of the con-
tents of the containers.

Means are provided for removably securing the
containers tc their seats in the carriage. This
means may conveniently comprise crossed arms
indicated generally by the numerals 86 and 88
end disposed at the upper and lower ends of the
carriage. Where the carriage provides means for
mounting four containers, these crossed arms
are conveniently of eruciform shape as shownh
in Wgure 3, each of the four arms being indi-
cated at 28. The hub portion 82 of each cross
arm is mternally bored to receive a
is retained thereon as by a fastening nut 86. The
stud, in turn, is adjustably secured to one of the
plates 78 or 88 as by adjusting nuts 98 disposed
on opposite sides of those plates.

1t will thus be apparent that the cross arms
may be individually adjusted to cause the same
to accommodate different sizes of containers
therebetween, and to appropriately position the
containers with respect to the Jongitudinal axis
of the carriage.

Fach container is engaged at each end by 2
pressure plate 109 carried by an adjusting screw
{82 which is screw threaded through a boss at
the outer end of each of the arms 80 and is pro-
vided with an adjusting wheel in4.

™o further retain the containers in their seat-
ing notches 82, clamps 106 are secured to the
edeges of each of the plates and are provided with
adjusting screws 162 for embracing the contain-
ers and clamping the same to their seats.

By reference to Figure 2, it will be apparent
that a plurality of channel members 118 are se-
cured hetween the plates in position between ad-
jacent containers for assisting in supporting the
same,

Tn this embodiment of the invention, four con-
tainers have been illustrated, although it will be
apparent that any desired number may be pro-
vided. For different numbers of containers, it is
of course apparent that the plates 78 and 80 will
require a different number of channels or seats
for receiving the containers.

However, in accordance with the fundamental
principles of this invention, the containers of
the embodiment of Figures 1-3 are disposed in
pairs, each container having its center of gravity
and its geometrical center displaced from the
axis of rotation and the containers of each pair
forming a couple about that axis.
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Having described the invention, what Iis
claimed as new is:

1. A rotary tumbling mill comprising a TO-
tatable shaft, a carriage diagonally mounted on
said shaft, seats on said carriage, & plurality of
containers mounted on said seats with the geo-
metric centers of said containers each displaced
from the axis of said shaft, said containers being
disposed in pairs about said shaft forming
couples.

2. A rotary tumbling mill comprising a ro-
tatable shaft, a carriage mounted on said shaft,
seats on said carriage, a plurality of containers
mounted on said seats with the geometric cen-
ters of said containers each displaced from the
axis of sald ghaft, said containers being disposed
in pairs about said shaft forming coupies, said
carriage including spaced parallel plates mounted
on said shaft, cross-arms adjustably carried by
s2id plates, members on said cross-arms engag-
ing the ends of said containers, said plates hav-
ing notched edges constituting said seats.

3. The combination of claim 2 including clamps
embracing said containers.

4. A rotary tumbling mill comprising a ro-
tateble shaft, a carriage mounted on said shaft,
seats on said carriage, containers mounted on
eaid seats, said carriage including spaced paral-
lel plates mounted on said shaft, said plates be-
ing inclined with respeet to the axis of said shaft,
said plates having arcuately notched edges, said
notched edges constituting said seats, cross-arms
adiustably carried by said plates, members on
said cross-arms engaging the ends of said con-
tainers. :

5. A rotary tumbling mill comprising®a ro-
tatavle shaft, a carriage mounted on said shaft,
seats on said carriage and containers mounted on
said seats, said carriage including a pair of
spaced parallel plates, a sleeve extending diag-
onally between and interconnecting said plates,
caid sleeve concentrically surrounding and being
fixed to said shaft, cross-arms adjustably carried
by said plates, members on said cross-arms en-
gaging the ends of said containers, said plates
having arcuately notched edges constituting said
seats.

§. A rotary tumbling mill comprising a ro-
tatakle shaft, a carriage mounted on said shaft,
seats on said carriage and containers mounted on
said seats, said carriage including a pair of
spaced parallel plates, a sleeve extending diag-
onally between and interconnecting said plates,
said sieeve concentrically surrounding -and heing
fixed to said shaft, cross-arms adjustably carried
hy said plates, members on said cross-arms en-
gaging the ends of said containers, said last mem-
hers comprising threaded elements threaded
through the ends of said cross-arms, pressure
plates secured to the ends of said elements, said
plates having arcuately notched edges constitut-
ing said seats.
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