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To all whom it may concermn:

Be it known that I, ErRAsMUs A. PoND, of
Rutland, in the county of Rutland and Smte
of Velmont have invented a new and useful
Improvement in Apparatusfor Mixing Solids
and Liquids and for other Purposes, which
improvement is fully set forth in the following
specification.

The present invention has reference more
particularly to the construction of a device or
apparatus for effecting the intimate and uni-
form mixture of finely-divided materials, and
applicable also to the mechanical mixture of
liquids,and to other'uses, as hereinafter point-
ed out. Having had great experience in at-
tempting to effect thomuo}n mixture of such
substdnces as medicinal powders and the like,
I have found the means ir common use insuf-
ficient to produce a uniform result; also, in
mixing the materials constituting Portland
cement, L have, during the past few y years,tried
all the dlffelenb ml]ls and apparatus in ordi-
nary use, including pug - mills, atomizers,
churns, &e., and found them all imperfect.
It is essential, in the manufacture of Portland
cement,that all the ingredientsshould be per-
feetly mixed, so that when burned each sepa-
rate mass shall comprise the same ingredients
in like proportions. When, as is the case
with Portland cement, the materials to be
mixed are of different densities, the difficulty
of producing a uniform result is greatly en-
hanced. In using for this purpose apparatus
like that class of churns which rotate on trun-
nions placed at diagonally- opposite corners,
the contents of the box receive a zigzag mo.
tion, and the materials, especially if of dlffer-
ent denmtleb, are more or less separated, in-
stead of being mixed. Apparatus like the
squatre prism chum having. its trunnions in
the center of 0pposite faces, will mix only in
one direction, and will not mix in the line of
its axis—i. e., every inch on the line of axis
represents, a gradually-increasing area of im-
perfeet mixture, as will be seen if materials of
different color are used. In the manufacture

of Portland cement any imperfection in the
mixture is readily detected {rom the different
coloroftheclayandstone whenburned. From
my experiments I have found that to produce
a perfect result the materials should not be
stirred in the usual way or deflected. out of
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their course by any faces or angles of the mix-
ing apparatus, but should be rotated in such
manner as to roll over or fall by their own
gravity toward a common point. To accom-
plish this I have devised a mixing apparatus
which from its construction and action while
rotating effects the movements of the mate-
rials therein necessary to effect a thorough
and uniform mixture. The said apparatus
consists of a suitable box, of cubical or rhom-
bic form, or of the shape of two cones placed
base to base, hung on trunnions in such man-
ner that the corners or points, when the box
is rotated, will successively be at the lowest
central pomt in the cirele of rotation, or, in
other words, so that the corners of the box or
points of the cones lie in the vertical plane
passing through the center of the axis of ro-
tation. Thematerials in a box so formed and
supported tend, as the same is revolved, to
fall by their gravity toward the lowest cen-
tral point, and as all the particles partake
equally of this tendency, and as the faces of the
box oceupy such position as to facilitate rather
than oppose this tendency, the materials are
constantly projected toward a common poinb
until, no matter how different their densities
may be, a perfect and uniform mixture is ef-
fected: If the .box is cubical, the trunnions
would be placed at the -center of -diagonally-
opposite edges; if rhombie, at the center of
opposite  edges, preferably of the shortest
axis, since the greater the length of the
points in the vertical line the more rapid will
be the operation; if of double conical form, the
trunnions will be at opposite points in the
plane of the base-line of the two cones. Where
there is a slight dampness in the materials to

be mixed,they have a tendency to lnmp orad-

here in masses, as is the case with flour and
meal, slaked lime, &e. This slight cohesion
may be overcome by passing them through a
sieve previous to mixing, or more effectually

by rotating with them a iew small chllled -iron

balls.

In order that my invention may be fully
understood, it will now be described in con-
nection with the accompanying drawings,
which illustrate several ways of carrying it
into effect.

Figure 1 is a perspective view of a rhombic
box; Fig. 2, a top view of the same with the

55

60

65

70

85

90

95

I00




10

15

2C

25

(oM
wn

40

45

50

55

w0

cover removed; Fig. 3, an elevation of a.coni-
cal form of box; Fig. 4, a sectional perspec-
tive of another form of apparatus, and Fig. b
a detail view of a corrugated lining for the
box.

The form of box used will depend more or
less upon the nature of the ingredients to be
mixed, and the shape therefore may vary, it
being only essential to the carrying out of the
invention that the shape of the receptacle will
admit of its being insuch waythat its extreme
points or corners, or the points farthest from
the axis of rotation, shall always beinthe ver-
tical plane that cuts the center of said axis.

In Figs. 1 and 2, A is the box or receptacle,
of rhombic form—i. ¢., having its top and bot-
tom of diamond shape. It is hungin the up-
rights or standards B by means of trunnions
attached at the middle points of the opposite
edges,¢¢. "When rotated bythe handle b,the
corners g, or points farthest from the axis of
rotation, will successively occupy the lowest
central point, and they move always in the
vertical plane passing through the center of
the box. The latter is fitted with an ordinary
cover, d; but any desired means of obtaining
aceess to the interior of the box may beadopt-
ed. The cover may be made air-tight or wa-
ter-tight, as may be required. The chilled-
iron balls ¢, Fig. 2, are to be placed in the box
and rotated, with its contents, when the ma-
terials are moist or have a tendency to adhere
in lumps. When the box A is made in the
form of a double cone, as in Fig. 3, the trun-
nions are at opposite points in the line where
the bases of the two cones meet.

In operation the materials (solid or liguid)
are placed in the vessel A and the cover d re-
placed and secured. The said vessel is rotated
atmoderatespeed bythe handled or by power.
The materials fall constantly and with a regu-
lar movement from the sides toward the cen-
ter, and as they are carried up in this line by
the corners a other material takes their place,
and in this way the entire contents of the box
are equally and regularly acted upon until a
thorough intermixture is obtained.

Apparatus constructed on this principle
may be used for other purposes. Thus,in Fig.
4 the receptacle A is shown ashavingitswalls
perforated, to serve as a domestic washing-
machine. It is hung so as to rotate in a tub,
D, containing hot or cold water. The wallsof
vessel A may be corrugated; or a removable
corrugated lining, Fig. 5, may be provided,
which ean be inserted and removed at pleas-
ure. The corrugated interior acts as a rub-

bing-surface, and the contents of the box are
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projected constantly toward the central line,
producing alternate rubbing and pressing.

By providing suitable valves for the admis-
sion of air the apparatus may be used as a
churn,and other applicationsof it will readily
suggest themselves.

It is obvious that modifications within wide
limits may be made in the shape of the vessel
A without departing from the spirit of thein-
vention, it being only essential thatthe vessel
be of such shape and so hung as to give the
contents the movement above pointed out as
necessary to effect a thorough mixture.

Having now fully deseribed my said inven-
tion and the manier of carrying thésame into
effect, what I claim is—

1. The method of mixing various materials
by rotating them in such way that the parti-
cles will all be projected constantly and regu-
larly toward a common point, substantially as
desecribed.

2. A box or réceptacle journaled as set
forth, so that in rotating the corners or points
of the box or receptacle farthest from the axis
of rotation move always in the vertical plane
passing through the center of thebox or recep-
tacle, substantially as described.

3. A box or receptacle of cubical, rhombic,
or similar form, hung on trunnions attached
at the middle points of two diagonally-oppo-
site edges, substantially as deseribed.

4. The combination, with the box or recep-
tacle constructed and operating as set forth,
of the iron balls, substantially as and for the
purpose desecribed.

5. The box or receptacle hung on trunnions
attached at the middle points of diagonally-
opposite edges, and having a corrugated in-
terior, substantially as deseribed.

6. The combination, with a box or recepta-
cle supported and revolving as set forth, of a
removable corrugated lining, substantially as
described.

7. Arotarybox or receptacle made of open-
work material in a conical, rhombie, or simi-
lar form, provided with a corrugated interior,
and supported so that in rotation the corners
or points farthest from the axis will in sueces-
sion oceupy the lowest central point, substan-
tially as described.

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses.

ERASMUS A. POND.

Witnesses:
MAUD RADDIN,
ANNA M. ATWOOD.
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