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1

The present invention relates to an improve-
ment in mixing and grinding machines.

Enown types of apparatus for mixing and
grinding reveal various defects or inadeguacies
which in some measure tend to limit their use-
fulness. In certain wet grinding and mixing op-
erations, for example, continuous throughput has
advantages over batch treatment. Known ap-
paratus for this purpose is unduly cumbersome,
occupies more space than it should, and lacks
flexibility or range in the time or degree of treat-
ment available and in respect to the variety of
materials treatable in a given installation.

An object of the present invention has been to
provide apparatus for wet grinding and mixing
which will have a large throughput capacity in
relation to its size and cost and which can be
supplied in cooperating units or sections to pro-
duce any desired extent or time of treatment.
Other advantages and beneficial results in opera-
tion of such apparatus will in part be apparent
and in part more particularly pointed out in the
appended specification and drawings, wherein—

Fig. 1 is an end elevation;

Fig. 2, a transverse vertical section on the line
2—2 of Fig. 3;

Fig, 3, a longitudinal vertical section on the
line 3—3 of Fig. 2;

Fig. 4, a fragmentary view on enlarged scale
in longitudinal horizontal section on the line
4—4 of Fig. 3; and

Fig. 5, a fragmentary view on enlarged scale
in longitudinal vertical section on the line 5—5
of Fig. 4,

Apparatus for treating, as in mixing, dis-
persing, and/or grinding materials in wet condi-
tion according to the present invention comprises
in general a set of end pieces, one or more work
assemblies or units mounted between said end
pieces, means for actuating moving portions of
said assemblies, means for feeding in the wet ma-
terial to be mixed, dispersed and/or ground, and
means for withdrawing or = discharging the
treated material; and may advantageously in-
clude devices for controlling temperature of the
material in process of treatment, supplemental
means for feeding in controlled quantities of
substances, as flavoring or coloring matter, for

example, and means for taking out sampiles of -

the material under treatment without interrupt-
ing the treating operation. :

As seen more clearly in Fig. 3, an inlet end
piece | and an outlet end piece 2 are provided
with bearings for a main shaft 3 which may be
driven by any suitable means, One or more work
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units may be removably and replaceably as-
sembled between said end pieces. One form of
such a unit, as shown in Fig. 3, embodies a ro-
tatable assembly and a fixed member compris-
ing a housing or wall, as a ring 4 adapted to pro-
vide a material treating or work chamber in the
form of a groove § having an annular opening
and shown as approximately semi-circular in
cross-sectional contour, and adapted to receive
and cooperate with portions of said rotatable as-
sembly. Sets of dowel pins § are arranged with
end pertions extending into correspondingly
shaped opposed recesses located 120° apart in face
portions of said end pieces § and 2, and of said
housings or rings 4. Said end pieces and one or
more of said rings 4 and associated parts are held
together by tie rods 1. Windows 8 of glass or
other suitable transparent material are remov-
ably mounted in said end pieces § and 2.

Between each two adjacent rings 4, in case
two or more work units are combined in a single
machine, and between a ring 4 and the outlet end
piece 2, a frame § of spider form provides sup-
port for a fixed gear {8. Said frame 9 is held
in assembled position by said pins 6 which ex-
tend through holes therein and have their ends
projecting into the 120° angularly spaced recesses
in face portions of rings 4 previously mentioned.

Each ring 4 is provided with external grooves
i1 and 12, or with other suitable conformation,
arranged and adapted to receive temperature
control fluid conducting pipes, as 13 and 14, re-
spectively,

As shown more clearly in Figs. 4 and 5, the
fluid material to be treated is fed through a port
16 initially into a slot 55 formed in a bottom por-
tion of the peripheral flange or inlet end piece
{. An inlet passaseway or slot I5 extends di-
agonally from said slot 55 into work chamber or
groove § through a portion of the wall of ring 4
at one side of said groove 5. Ring 4 also has a
material discharging outlet passageway, as a slot
7, extending diagonally outward from work
groove § through a portion of the wail at the op-
posite side thereof and which, when the parts
are operatively assembled, registers with g con-
necting passageway, as a slot {8, in the spider
frame 9. Where the machine includes another
work unit assembled next in series with the first,
and with said interposed frame 9, said connect-
ing slot 18 registers with an inilet slot 15 of ring
4 of said unit following next in the series. Other-
wise, fluid material passing through said slot 18
discharges therefrom toward a material dis-
charge port 54. A sampling or drain port (9
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opening into work chamber or groove 5 between
the adjacent inner ends of the inlet slot {5 and
the outlet slot i7 is controlled by a petcock 20.
A supplemental material inlet port 21 opening
into said work groove 5 through an upper por-
tion of the ring 4 is controlled by a petcock 22,
A cover strip 23 encircles mid-peripheral por-
tions of ring 4 in position to close the tempera-
ture controlling -fluid pipe receiving grooves {1
and {2.

As seen in Figs. 1, 2 and 3, one embodiment of
temperature control apparatus whereby heat
may conveniently be added to or taken from ma-
terial in process of treatment in work chamber
or groove 5 includes a hot fluid, as water or.steam,
supply pipe 24 and a cold liquid supply pipe 25,
both connected to pipe 13 ‘which lies in ‘groove
ti, Fig. 2. Valves 26 and 27 control the amounts
of hot and cold fluids, respectively, thus supplied
to said pipe 13. The upper end of pipe 13 opens
into-a chamber 28 at the inlet side.of a dam 29
which extends transversely across the interior of
said chamber 28 dividing it into an inlet portion
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and an outlet portion communicating therewith

above said dam 28. A thermometer is arranged
‘with its heat sensitive portion 38 exposed in the
-inlet portion of chamber 28 at a level below the
top edge of 'dam 28 -and with its indicating por-
“tion, as ‘3, conveniently visible.

The upper end of pipe {4 opens into said out-
1et portion of chamber 28. The lower end of said
pipe {4 leads into a manifold 82 which in turn
is connected by a pipe 22 to the lower end of a
vertically adjustable riser tube 34, Fig. 1, the

overflow end of which is at a higher level than -

‘the upper edge of dam 29. Said riser tube 34 is
‘vertically adjustable in a standpipe 385 which
drains into a waste pipe 2% through a connect-
ing pipe 81. It will be understood that the above
‘described circulatory system for temperature
controlling fluid, or any suitable modification
thereof, may be employed to effect temperature
control of any desired number of work units
combined in a single machine, either to maintain
uniform temperature or .o provide different
‘temperature conditions for .different units in the
group.

As shown in Figs. 2 and 3, the moving portions
of .each of said work units include a hub 38 se-
cured on main drive shaft 3. Said hub 38 car-
ries equi-spaced brackets or arms each of which
has a Dbifurcated portion 39 which provides
bearings for a cross shaft 40, Figure 3, and a
radially extending shaft 1. Cross shaft 40 car-

ries at one end a pinion 42 which meshes with =

and is actuated by said fixed gear (0. Said cross
shaft 48 also carries abevel gear 43 which meshes
with .and drives a bevel gear 44 secured at the
inner end of radial shaft 41. Another bevel gear
&5 secured -at the outer end of said radial shaft
£(, Fig. 2, meshes with.and drives a bevel gear
46 secured on.a .spinner shaft 47 which is jour-
naled in outer end portions of spaced terminal
arms 48 extending -outwardly from a -Cross Jbar

49 and with said cuter end portions -projecting ‘g5

into said work chamber .5 through the annular
.opening in-the wall thereof.

mach -end of each -of ‘said spinner shafts a7 is
connected to a rotatable agitating element con-
veniently referred o as a spinner 50, here. shown,
for -example, as a flexible coil of any desired or
appropriate metal, .it being .contemplated that
any other suitably flexible element such as a
length of chain or the like may be.employed, de-
pending on the materials to be ‘treated and the

25

‘80

40

45

50

¥
oY
)

80

4

results desired. Thus, when main shaft 3 is ro-
tated, for example, in the direction of the arrow
a, or clockwise as seen in Fig. 2, the above de-
scribed train of gears, pinions and shafts op-
erated from fixed gear 10 serve to rotate the spin-
ners 50 in work chamber or groove 5 in a clock~
wise direction, as seen at the bottom of Fig. 3
and in Fig. 5, while said spinners are at the same
time moved -endwise in .a circular path through
said work:chamber or groove 5.

Each end of each of said cross bars 49, Fig. 2,
is connected to support an end of a dash plate or
trough 81 of generally circular longitudinal sec-
tional contour disposed in an arc and with in-
ner surface portions opposite the greater part
of the length of one of said spinners 86, so that

-operative portions of said spinner are in effect

disposed between a wall portion of the chamber
or groove 5 and said trough 51.

As shown more clearly in Figs. 3 and 5, the
spinners 80 are arranged to operate in the work
groove 5 of ring 4; and said troughs 51 are ar-
ranged asymmetrically in relation to said work
groove 5 and their respective spinners to the ex~
tent that the outer edge of flange §2 thereof is
disposed close to and overlying a portion of the
inner surface of ring 4 adjacent to the annular
opening of work groove 5; whereas the outer
edge of the other flange 53 of trough 51 over-
lies portions of said opening and the spinner 50
and is spaced inwardly therefrom.

in operation of the illustrated erabodiment,
+he material or materials in liquid form or car-
ried in a liguid medium may be fed in a continu-
ous stream, if desired, into the work chamber §
through inlet port 18. The volume thus supplied
to said work chamber is preferably such as to he
moved freely through the inlet slots or passage-
ways 55 and 1§ into the circular path of move-
ment of the agitators or spinners 58 and dis-
charged through the outlet passageway or slot
{7 without overflow into adjacent confined
spaces. Said spinners operate In said work

chambers 5 with a combined liquid advancing

effect coupled with an active cross agitation pro-

duced by rotation -of the spinners about their

axes during their endwise or liguid advancing

-movement.

The speed with which said spinners travel in
chamber 5 is determined by the .speed of main

shaft-3 and, at the minimum, is preferably sufii-

cient to maintain an effective centrifugal effect
on the lquid siream of material under treat-
ment. Thus, if:due to-rotation of 2 given spinner
58 about its axis, -portions of said material are
separated from the stream in chamber or groove
5 and thrown against dash plate 54, said portions

-are forced by said dash plate back into the stream
‘0f material moving in a -circular path through

said chamber.

It ‘is contemplated that -where only a single
work chamber 5 is employed, the degree or extent
of treatment of any given material therein may
be varied by varying the speed of rotation of
shaft-2, or of the spinner members,-or both.

Where the apparatus can be set up to employ
$wo or more work .chambers connected in series,
the -degree -or extent of treatment of a given
material ‘may ‘be varied by passing it through
more or fewer of said work chambers before
discharge, as well as by the speed changes first
above suggested.

Those skilled in the art will appreciate that
physical conditions or characteristics of various
materials will in large measure determine whether
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such materials can be advantageously treated at
all in the apparatus above described and, if so,
at what speeds and for how long to produce de-
sired resulis.

In general, apparatus according to the present
invention produces at low labor and power cost,
effective intimate mixing or blending of different
liquids; suspension or dispersion of certain solids
in liquids or of one kind of liquid in another, as
water in oil, or vice versa; and reduction in par-
ticle size of relatively friable or easily divided
solid particles in a liquid medium. These func-
tions indicate usefulness of said apparatus and
advantages of its continuous flow mode of opera-
tion in the manufacture or processing of products
such as pharmaceuticals, candies, cosmetics,
foods, cellulose, plastics, paints, chemicals and
others wherein known types of mixing, dispers-
ing and grinding devices of the batch type, for
example, are inadequate in operation or involve
excessive labor and operation costs.

I claim:

1. In apparatus for treating, as in mixing, dis-
persing and/or grinding materials in wet con-
dition, the combination of a work chamber hav-
ing an annular opening, a main shaft coaxial
with said annular opening, means arranged and
adapted to feed material into said chamber,
angularly spaced radially extending brackets
mounted on said main shaft, a fixed gear mounted
coaxially with said main shaft, agitating means
supported between said brackets and movable
endwise in a circular path through said work
chamber with rotation of said main shaft, means
mounted on said brackets and cooperating with
said fixed gear for rotating said agitating means
while the latter is moving endwise in said circular
path through said work chamber, and means ar-
ranged and adapted to discharge material from
said work chamber.

2. Apparatus for treating materials, as in mix-
ing, dispersing and/or grinding in wet condition,
the combination of a work chamber, a material
inlet thereto, a material outlet therefrom, a main
shaft concentric with said work chamber, a ma-
terial agitator, means for moving said agitator
through said work chamber endwise in a circular
path concentric with said main shaft, and means
for rotating said agitator including a cross shaft
and cross shaft actuating means operatively
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interposed between said cross shaft and said
main shaft.

3. Apparatus for treating materials, as in mix-
ing, dispersing and/or grinding in wet condition,
the combination of a work chamber, a material
inlet thereto, a material outlet therefrom, a fixed
gear, a main shaft concenfric with said work
chamber, angularly spaced radially extending
brackets mounted on said main shaft and having
journals at their outer ends, a flexible agitating
member having end portions supported in said
journals, said member being movable in g circular
bath and endwise through said chamber with
rotation of said main shaft, and means for ro-
tating said member on its own axis simulta-
neously with said circular movement thereof,
including a fixed gear, and driving means oper-
atively connecting said end portions of the flexi-
ble agitating member with said fixed gear.

4. Material treating apparatus comprising in
combination a casing, a spider mounted therein,
a gear secured to said spider and arranged con-
centrically in the casing, a main shaft concentric
with the casing and with said gear, radially ex-
tending angularly spaced brackets mounted on
said main shaft, pirions journalled on said brack-
ets and engaging said gear, an agitating member
having end portions journalled in end portions
of said brackets, and means operatively inter-
posed ketween said end portions of the agitating
member and said pinions and arranged and
adapted to rotate said agitator member around
its longitudinal axis during rotation of said main
shaft.
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