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To oll whom it may concern.: -

Be it known that I, IrviNe S. MErrELL,
of Syracuse, in the county of Onondaga, in
the State of New York, have invented new
and useful Improvements in Agitators, of
which the following, taken in connection
with the accompanying drawings, is a full,
clear, and exact description.

This invention relates to certain improve-
ments in apparatus for agitating and mix-
ing the contents of tanks, vats and the like.

Certain substances ‘or solids, such as
powdered milk produced by the spraying
process, are capable of complete solution in
liquid, but enter into such solution more or
less readily and require  thorough mixing
and agitation and under certain conditions
the application of heat simultaneously with
agitation may be desired. Further, 1t may
be desirable to mix various substances in-
capable of partial or complete solution
and my invention is designed for creating a
maximum agitation for various purposes
and without the use of large and clumsy
instrumentalities. The apparatus has been
found peculiarly effective in mixing milk
powder and water, perhaps by reason of the
formation of a-yortex preventing the con-
tinued existence of floating masses of pow-
der upon the surface of the liquid.

I have produced an agitator having a
double axial intake and radial centrifugal
throw combined with a general rotary move-
ment of the liquid as produced by bodily ro-
tation of the agitator. -

The other objects and advantages relate

to the details of formation, construction

and arrangement of pdrts of the agitator as
will more fully appear from the following
description taken in connection with the
accompanying drawings in which:

Figure 1 is an elevation partly in section

of a tank combined with an agitator of my

invention. :

Fig. 2 is a section on line 2—2, Fig. 1.,

Fig. 3 is a section on line 3—3, Fig. 2.

The tank —1— shown is merely illustra-
tive of any tank or vat in which the mixing
operation is adapted to take place and ma
be of any desired form and shape and pref-
erably the agitator is_positioned near the
bottom of the tank and eccentrically of the

axis thereof and preferably mear a wall-

thereof, as I find by this position the most
effective agitation is produced. The axis of
the agitator —2— may be substantially par-
allel with the axis of t¥1e tank and, as shown,
the agitator is rotated by a vertical shaft
—3’— supported in any suitable way either
in connection with or independently of the
tank and as shown the agitator and its sup-
porting driving means are entirely inde-
pendent, of the tank. In the use oi a sub-
stantially cylindrical tank, the agitator is
preferably positioned near the bottom of the
tank and adjacent the wall thereof and in
the case of tanks of other form and shape,
as square, rectangular, etc., the agitator

should be placed near the wall thereof to

effect the maximum agitation. The agitator
itself is of peculiar form and construction
and embodies a plate —3— having a con-
centric journal —4— adapted to be mounted
upon the shaft —8’— as by driving fit and
secured thereon as by nut —5— and keyed
thereto by key —6— for simultaneous posi-
tive rotation therewith. The plate —3—
carries oppositely extending vanes or blades
—7— disposed at substantially right angles
to the plate and preferably the respective
vanes upon opposite sides of the plate and
extending in opposite directions therefrom
are alined with each other and such vanes
may perhaps preferably lie.in chords of the
plate to effect 2 maximum centrifugal throw
of the liquid. As shown, each side of the
plate is provided with four vanes —5—,
those upon one side extending vertically up-
wardly therefrom and those upon the other
side extending downwardly therefrom, re-
spective vanes upon opposite sides of the
plate being in alinement and as to the vanes
upon one side of the plate, their vertical
planes are either. parallel or perpendicular
to each other. Such an arrangement is not,
however, essential but embodies the prefer-
red form of the agitator. ‘ ,
The end portions of the vanes upon each

" side of the plate are connected by a sub-

stantially circular band or collar —8-—
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which may as shown be of a width substan-

tially equal to one-half the length of the

vanes and the ends of the vanes connected

to the ring or band may have their inner
corner portions removed so as to taper up-
wardly from the plane of the lower edge of

105
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the band to the plane of the lipper'evdge of
the band. The agitator, as described, may
be cast in a single piece if desired or may be

formed of separate sections secured together

5 in any suitable manner and the entire struc-
ture may, perhaps, preferably be tinned

over if the agitator is to be used in the

treatment of milk or milk products. |
The result of the construction shown is
that upon rotation of the agitator when po-
sitioned in the manner shown in Fig. 1, a
totary movempent of the entire body of
liquid is produced in the tank by the bodily
rotation of the agitator and at the same
time anaxial suction is produced, drawing
the liquid downwardly into the space with-
in the ring —8— by reason of the radial
and outward centrifugal throw of the liquid
within the -agitator as effected by vanes
—T7—. ‘There is on -the other hand below
the plate —8— an upward suction, drawing
‘the liquid into the space within the lower
- band —8— by reason of the radial outward
centrifugal throw of the adjacent vanes
26 —7—. The result is that the agitator pro-
- duces a double axial suction, the one down-
. wardly toward plate —3—, and the other
upwardly toward plate —3— combined with
‘ the double radial centrifugal throw of the
30 liquid sucked within the agitator and eject-
 ed outwardly by vanes —7—. It is found
that this agitator in its rapid rotation pro-
. duces a vortex which sucks the elements to
- be mixed downwardly into the agitator
85.
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wardly and agitated and commingled. The
result is that it is impossible for quantities
of (ﬁ)owder., as milk powder, to mass together
and remain in floating position upon the
surface of the liquid. "All portions of the
liquid are drawn into and through the agi-
tator and are thoroughly combined.

The tank —2— may be provided with a
jacket —9—, if desired, for receiving and
heating or cooling fluid.

40
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“The shaft —38’— may be supported and-

guided in any suitable stationary mounting
~ as that shown at —10— and may be driven
in any suitable way as by bevef;d gearing

50 —11— and shafting —12—, o
It will be noted that the agitator rotates
about a vertical axis and may be and pref-

erably is supported independently of the. .

tank and without penetration of the wall
thereof and that it combines an upward and
a downward suction with & double inter-
mediate centrifugal throw of the liquid at

55

the same time that the liquid is bodily ro-

tating within the tank. -

60
_ stant relative movement of the particles
- thereof effected by such upward and down-
ward suction combined with the centrifugal
outward throw of the liquid caused by the

65 rotor, quite uniformly subjects all parts of

from which such elements are thrown out-

-an axial inlet.

The agitation of the liquid and the con-

1,375,408

the liquid to actual contdct with the heating
surface increasing the efficiency of the trans- -
fer of heat from the treating surface ta the
liquid as compared with the ordinary stir-
ring apparatus which causes substantially 70
only a continuous bodily rotation of the
liquid in the same direction. '

Although I have shown and described a
specific apparatus and particular form and .
arrangement of the parts thereaf, I do not 75
desire to limit myself to the details of the
same as various changes and modifications
may be made without” departing from the
scope of this invention as set forth in the
appended claims. -~ 80

at I claim'ig:— - ,
1. The combination with a tank of an agi-

- tator adapted for rotation about a substan-

tially vertical axis and arranged within and .
eccentrically of the tank and closely adja- 85
cent a portion of the side wall of the tank,

‘said agitator comprising means for produc-

ing outward radial throw of liquid drawn
axially from opposite directions, -~

2. The combination with a tank of an agi- 90
tator adapted for rotation about a substan-
tially vertical axis and arranged within and
eccentrically of the tank and closely adja-
cent a portion of the side wall of the tank,
said agitator comprising duplicate parts 95
separated by a plate for produc¢ing outward
radial throw of liquid drawn axially from
opposite directions toward said plate.

3. An agitator comprising a kcentral plate
and vanes projecting in opposite directions
from opnosite sides thereof, and bands of
less width than the vertical extension of the
blades, spaced from the plate and extendin

100

‘around and connecting the outer vertica
-edges of the plate, said blades tapering ver-

105
tically
funnel. ‘ ‘
4. The combination with’ a tank of an
agitator adapted for rotation about a sub-
stantially vertical axis and arranged eccen- 110

from the plate to partially define a

‘trically of the tank and near the juncture of
‘the side wall- with the bottom wall of said

tank, said agitator comprising means for
radially ejecting liquid admitted through
- 115
5. The combination with a tank of an agi-
tator adapted for rotation about a substan-
tially vertical axis and arranged eccentri-
cally of the tank and near the juncture of
the side wall with the bottom wall of said 120
tank, said agitator comprising means for
producing radial throw of the liquid drawn
axial}g from opposite directions. :
6. The combination with a tank of an agi-
tator adapted for rotation about a substan--125

_tially vertical axis and arranged eccentri-

cally of the tank and near the junctureofthe - -
side wall with the bottom wall of said tank,
said agitator comprising substantially du-
plicate parts for producing a similar radial 130
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centrifugal throw of liquid drawn axially  In witness whereof I have hereunto set

fr(,;m prosite directions, . my hand this 26th day of June, 1919, ,
. An agitator comprising a central plate : : CME: v
and vanes projecting in opposite directions IRVING 8. MERRELL.
5 from opposite sides thereof, said vanes ly- Witnesses: T

ing in chords of the plate and having their " E. A 'THOMPSON,

upper ends tapered. "H. E. CrasE.



