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The method of the present invention is in-
tended primarily for use in the commingling
of liquid and solid or semi-solid materials,
such as fruits or fruit juices commonly em-

s ployed in the preparation of beverages or the
like, or in the preparation of soups and vege-
table extracts for home use, although the
process is equally applicable 1n the commin-

gling of various materials which it is desir-

10 able to reduce to a mixed, emulsified, or blend-
ed state. The process is peculiarly adapted
for the preparation of beverages prepared
from bananas or the like, the consistency of
which has been such as to prevent their being

15 crushed or mixed into a beverage by methods
commonly in use, but which, by the present
method, can be so finely comminuted and
commingled with liquid ingredients, such as

milk, as to produce a smooth, creamy and

20 highly desirable beverage.

The above instance is mentioned merely as

illustrative of the wide range of usefulness
of the present method which is adapted for
the preparation of a great many mixtures,
25 emulsions, or blendings of various ingredi-
ents, although it is particularly adapted for
the commingling of solid or semi-solid ingre-
dients with liquids. : o
The method constitutes an adaptation in
86 {he employment of stator and rotor elements,
the latter rotating in extremely close proxim-
ity to such stator in such a way as to develop
a highly effective centrifugal action which
serves to draw down and commingle the ad-
86 mitted particles of liquid and solid or semi-
solid material, and subject them to the dis-
ruptive action of the closely spaced rotating
surfaces. In order to prepare the constituent
materials for the action of the rotor and stator
elements, it is desirable that the solid mate-
rials, such as pieces of banana, or the like, be
discharged into the machine in advance of
the inflow of the liquid, so that the latter
45 Will assist in washing down or carrying for-
- ward the solid particles-which are subjected
to the disintegrating action of pins located
on the rotor shaft, which pin serves to ini-
tially break up, disintegrate, and commingle
60 the admitted constituents prior to their final

commingling by the action of the rotor and
stator elements.

The present method is directed in particu-
lar to the sequence of steps or operations by
which the materials are properly discharged
into the machine and subjected to the mechan-
ical and centrifugal disintegrating and com-
mingling influences therein developed. The
present method also makes provision for the
reception of the commingled constituent
materials discharged from the rotor into a
closed receptacle wherein such materials are
subjected to the aerating action of the out-
flowing air displaced from the receptacle for
the purpose of improving the smoothness and
quality of the beverage or other mixture,
emulsion or blending produced by the em-
ployment of the present method.

Further details of the present method will
be apparent from the description thereof as
performed in the case of the machine herein
illustrated which serves to exemplify the
manner in which the various steps of the
method are carried out.

In the drawings illustrated—

Figure 1 is a front elevation of the entire
machine;

Fig. 2 is a sectional elevation through the
center of the entire machine;

Fig. 8 is a cross sectional view taken on
line 8—3 of Fig. 2, looking in the direction
of the arrows;

Fig. 4 is a top view of the receptacle into
which the output of the machine is dis-
charged;

Fig. 5 is a sectional elevation of the cup for

the discharging of liquid with solid ingredi-
ents into the machine; and .

Fig. 6 is a top or plan view of the same.

The machine as a whole is carried by an
arch 10 upwardly extending from a circular
base 11 which is preferably of sufficiently
ponderous formation to stabilize the machine
and prevent vibration thereof. The center
of the arch furnishes a point of attachment
for a casing 12 which is configured to afford
three points of attachment, respectively, for
a motor 13, an inlet dome 14, and a dis-
charge receptacle 15. The casing comprises
an obliquely extending rear wall .16 which
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abuts against the forward face of the arch
10 to which it may be secured by screws 17
or the like. This rear wall, as best shown
in Fig. 8, is rounded forwardly in respect
to the oblique plane through the line 3—3 of
Fig. 1 to afford a centrally disposed mixing
chamber 18 which merges downwardly into a
rotor chamber 19, the walls 20 of which are
outwardly and downwardly flared, as indi-
cated in Fig. 2, to afford a smooth conical
surface 21 which constitutes the stator wall
and acts in conjunction with a downwardly
and outwardly flaring rotor 22 to furnish
a restricted annular space 23 between the
stator and rotor elements through which the
materials are fed and directed during the
passage through the machine.

The rotor chamber is of circular cross sec-
tion at every point, and such cross sectional
planes lie in oblique relation to the vertical
and intransverse relation to the axis of the
rotor which is mounted upon an obliquely dis-
posed shaft 24. The conical peripheral wall
of the rotor presents its acting outer face to
only a portion of the wall of the rotor cham-
ber, the walls of which project both above
and below the rotor, the arrangement afford-
ing a narrow or relatively restricted inlet to
the rotor chamber from tie point above, and
an enlarged or outwardly flaring outlet below
the rotor.

Referring to Fig. 3, it will be observed that
the side walls 25 of the mixing chamber are
rounded outwardly to afford a lateral en-
largement or protrusion of the mixing cham-
ber with respect to the axial line of the shaft
24. The side walls beyond the protrusion
converge forwardly and upwardly, and, in
conjunction with the obliquely disposed top
and bottom walls 26 and 27, afford an inlet
throat for the materials which terminate in
an upwardly opening circular mouth 28.

The shaft 24 1s provided with a lower stir-
ring pin 29 and an upper stirring pin 30,
these two pins, in the present instance, being
in the form of transversely extending oppo-
sitely disposed cotter pins, having their free
ends bent or spread 1n opposite directions.
The cotter pins thus afford means for break-
ing up or disintegrating and stirring the
materials introduced into the mixing cham-
ber, and acting in conjunction with a plu-
rality of pins 31 which extend upwardly from
the upper face of the disk shaped rotor ele-
ment to afford means for fully and complete-
ly stirring, breaking up, and disintegrating
the materials prior to their inflow into the
restricted annular space between the rotor
and stator where their ultimate breaking up
and disintegration is accomplished by the dis-
ruptive action of the two contiguous surfaces
upon the thin film of liquid under the rate
of velocity imparted to the rotor element.

The motor 13 is mounted upon the upper
portion of the casing which presents an ob-
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liquely disposed supporting rim 32. Ball
bearings 33 are provided to reduce friction
and maintain the rotor shaft in precise align-
ment which is necessary in order to maintain
the proper clearance between the walls of the
rotor and the stator. In order to exactly po-
sition the rotor with respect to the shaft, the
latter is shouldered at the point 3¢ which
provides a reduced spindle 35 having threads
36 near its lower end, which threads engage
with threads 37 on the interior of the hub of
the rotor. This permits the rotor to be slid
into place until the threads engage, after
which a few turns will bring the upper end of
the hub into abutment with the shoulder
which exactly positions the parts. By pro-
viding several rotors differing as to the length
of hub, substitution can be effected to secure
the exact degree of clearance desired between
the rotor and stator.

The upwardly opening mouth 28 affords a
mounting for the inlet dome 14, the lower end
38 of which is of conical hopper formation
terminating in a shouldered ring 39 which
may be slipped snugly within the mouth of
the inlet throat to hold the dome in vertically
upright position. The upper portion of the
dome is of truly dome shape, and is cut away
on one side to afford an oval shaped orifice
40 into which the materials are introduced.
The orifice is so cut that its upper rim will
lie behind the outermost point of projection
of its lower rim, and at the same time the ori-
fice is so configured that it will lie in front
of the vertical axial plane of the dome, so
that the top of the dome will round forwardly
and downwardly toward the rim of the ori-
fice in such a way as to furnish an overhang-

wardly any materials which might be spat-
tered or discharged upwardly when the rotor
is in operation.

The inlet dome is given a configuration
somewhat similar to that of a marine venti-
lator and is rotatable to bring the orifice to
the front or to either side as the operator
may desire for convenience in operating the
device. The outwardly flaring wall of the
rotor chamber affords a mounting for the
receptacle 15 which, as shown, is in the form
of a tapered cup provided with a flanged
rim 41 which seats against a shoulder 42
formed near the mouth of the rotor chamber,
the wall being held in seated position by the
action of a plurality of pins 43 which enter
into bayonet slots 44 in the rim of the cup.
These slots are so configured as to draw the
cup forwardly into tightly sealed relation
with the shouldered wall of the rotor chamber
as the cup is rotated after the pius and slots
are brought into registering re?ation.

_The cup- is provided through its center
with an air outlet tube 45, the upper end
46 of which is flared and terminates at a
point in substantially flush relation to the
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‘under plane of the rotor. The rotor on its

under surface 47 is cored out to afford an open

passageway from the interior of the cup--

shaped receptacle 15 up and over the flared
rim of the tube 45 which permits the air to
be displaced from the interior of the recep-
tacle as the mixed product from the machine
is discharged thereinto. '

Figs. 5 and 6 illustrate the cup employed
for pouring the solid and liquid ingredients
into the orifice of the intake dome. - 47 illus-
trates such cup provided near its upper mar-
gin with an outwardly struck bead 48 fur-
nishing a channel for the reception of a plu-
rality of tongues 49 formed around the pe-
riphery of a cup shaped strainer plate 50,
the margin 51 of which at points intermedi-
ate the tongues 49 is formed to lie slightly
out of contact with the surrounding wall of
the cup 47. _ ' .

The strainer is further provided wi‘h a
plurality of perforations 52 of suitable size
to permit liquid contained in the lower por-
tion of the cup 47 to flow without impediment
therefrom, but the strainer serves as a basis
for the reception of solid or semi-solid in-
gredients, such as slices of banana, or other
fruits or berries which it is desired toemploy
as constituents in a liquid beverage or the like.

The strainer can be readily removed, if de-.

sired, by springing the tongues 49 out of con-
tact with the inner channel formed by the
bead 48 and readily inserted by a reversal of
such operation. :

In carrying out the method of the present
invention with the machine disclosed in the
present specification, the materials are first
Introduced into the cup 47, the solid portions
being suspended within the upper portion of
the cup and the liquid ingredients, such as

-milk; or the like, being poured through and

occupying the lower portion of the cup.
Thereafter, ‘the operator starts the motor
which drives the rotor at a very high rate of
speed, and then pours the contents of the cup
47 into the orifice in the receiving dome which
will cause the solid portions to be first dis-
charged and brought into contact with the
rapidly rotating pins, and immediately there-
after the liquid contents will be discharged
into the solid ingredients and the entire mass
subjected, to the disintegrating and commi-
nuting action of the pins and to the centrifu-
gal action of the rotor and pins. The action
of the rotating elements will cause the solid
particles to be rapidly broken up, and the
entire mass will develop a current flow down-
wardly in a spirally converging direction
through the throat and along the wall of the
mixing chamber and toward the narrow an-
nular space between the rotor and stator.
If the rotor be rotated in a clockwise direc-
tion, as indicated in Fig. 3, the current flow
will bé along the side wall adjacent the upper

- portion of said figure and down toward the
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lower or rear edge of the rotor, which direct-
ing of the line of flow in the spirally converg-
ing or hyperbolic line will give positive direc-
tion to the infeeding of the materials and
beneficially affect the operation of the ma-
chine in the performance of the present meth-
od or process. o ’ -

- The material feeding downwardly through
the extremely small space between the rotor
and stator surfaces will be subjected to -the
disruptive effect occasioned by the extremely
swift rotation of the rotor which further tears
apart the solid or semi-solid particles and
reduces them to an extremely fine state of
disintegration and at the same time serves to
commingle them uniformly throughout the
body of the liquid. The commingled mate-
rials will be discharged from around the
lower periphery of the rotor in a sheet hav-
ing the configuration of a hollow cone which
will be driven outwardly against and around
the upper wall of the cup. As the material
rapidly accumulates in the bottom of the cup,
it will replace the air which will be forwarded
upwardy and diverted downwardly by the
flaring rim of the air discharge tube, thereby
developing air currents which impinge radi-
ally against’ the incoming whirling cone-
shaped sheet of fluid and serve to aerate the
same during the brief interval before the

“air is completely expelled by the filling of the

cup. This assists in giving to the beverage,
or other product of the machine, a creamy
consistency which improves its quality ‘as a
beverage. :

By placing the axis of the machine on an
oblique line with respect to the vertical,and by
positioning the receiving dome vertically and
arranging its intake orifice in the manner in-
dicated, the .materials will flow naturally
downwardly in a spiral hyperbolic line to-
ward the lower edge of the rotor whose cir-
cular direction of movement will continue to
carry the material upward in a smooth curve
so that the oblique line of flow will be in the
form of a smooth spiral curve without sud-
den breaks or angles. The oblique disposi-
tion of the pins 29, 30, and 81 causes these
rotating projections t6 assume a line of move-
ment at an angle to the gravity flow of the
liquid, and these agencies not only serve to
beat up and disintegrate the solid particles

but also assist in developing the spiral direc-

tion of flow assumed by the material as a re-
sultant of the action of gravity, of the centrif-
ugal force, and of the impingement of the pins
against the inflowing material. - o
The arrangement of the dome is such as to
permit the rim of the discharging cup 47 to
be inserted into the orifice in the dome in such
a way as to fill the same during the feeding of

“the solid ‘and liquid materials. This closing
of the orifice by the cup additionally guards -

against any splashing back of the material as

~1t is delivered into the mixing chamber, al-
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though the formation of the dome which fur-

nishes a hood overhanging the orifice will or-

dinarily prevent splashing of the materials
even if the cup be not positioned within the
orifice.

Although the process of the present inven-
tion has been described particularly with ref-
erence to its applicability for use in the mix-
ing of beverages or the like, the method is
equally applicable for use in the industrial
arts which presents numerable instances in
which it is desirable to commingle liquid and
solid or semi-solid particles under the condi-
tions which indicate the applicability of the
present methed for such purpose.

I claim: :

1. The method of commingling liquids and
solids and semi-solids which' consists in in-
itially segregating the liquids and solids from
one another, subjecting the solids first and
the combined liquids and solids subsequently
to a combined centrifugal rotary stirring ac-
tion to develop a current flow of the com-
bined materials in a contracting spiral direc-
tion, and discharging the commingled ma-
terials in the form of an open cone shaped
sheet of liquid with the comminuted solid par-
ticles in suspension into a walled space to dis-
place and discharge the air therein contained
in the form of air currents impinging against
the incoming sheet of combined materials to
aerate the.same during the- period of dis-
placement and discharge 6f the air, substan-
tially as described. - : '

2. The method of commingling liquids and
solids and semi-solids which consists in in-
itially segregating the liquids and solids or
semi-solids from one another, in feeding the
solids in advance of the liquids,subjecting the
commingled liquids and solids or semi-solids
to rotative and disintegrating influences di-

rected at an angle to the action of gravity to.

develop a centrifugal and disintegrating ac-
tion and initially ' commingling the -solid

@5 -and liquid particles, feeding the mass through
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a restricted annular area under the influence
of disruptive rotafing action and discharging
and commingled materials in the form of a
hollow cone shaped sheet into a walled space
and displacing the air therein contained by
the admission of the commingled materials
in such a way as to cause the development of

discharging ‘air currents impinging against.
the incoming sheet of liquid and ecommingled

particles for the.purpose of aerating the same,
substantially as described. S
3. The method of commingling liquids-and
solids or semi-solids which consists in feed-
ing the admitted materials through a re-
stricted annular area, and subjecting the
same during passage theréthrough to a rota-
tive and centrifugal disruptive action, dis-
charging the commingled materials from said
space in the form of a holléw cone shaped
sheet into a walled space and displacing the

1,854,087

air contained therein in such a way as to di-
rect the discharging air in the form of air
currents impinging radially against the in-
ner surface of the incoming cone shaped sheet
of material for the purpose of aerating the
same, substantially as described.

4. The method of mixing liquids and solids
comprising subjecting the liquids and solids
initially to a spiral motion, subsequently
subjecting the liquids and solids to a rotary
beating action to give the solids an initial
disintegration and then forcing them in a
film through a restricted annular area under
the influence of disruptive rotating action,
whereby the solid is thoroughly mingled with
and suspended in the liquid.

5. The method of mixing liquids and solids
comprising subjecting them to a rotary beat-
ing actionto give the solids an initial disinte-.
gration, and then forcing them in a film
through a restricted -annular area under the
influence of disruptive rotating action, where-
by the solid is thoroughly mingled with and
suspended in the liquid.

6. The method of mixing liquids and solids
comprising feeding them along a sloping
path to a point for subjection to a rotary beat-
ing action to give the solids an initial disinte-
gration, and then forcing them .in.a film
through a restricted annular passage under
the influence of disruptive rotating action,
whereby the solid is thoroughly mingled

-with and suspended in the liquid.

7. The method of mixing liquids and solids
comprising imparting to them a spiral motion
along a sloping path, subsequently subjecting
them to a rotary beating action to give the
solids an initial disintegration, and then forc-
ing them in a film through a restricted annu-
lar passage under the influence of disruptive
rotating action, whereby the solid is thor-
?ugp(lly mingled with and suspended in the
quid.

q8. The method of mixing liquids and solids
comprising subjecting the solids to a rotary
beating action to give them an initial dis-
integration, adding the liquid to the solid
while it is being suf)jected to the rotary beat-
ing action, and then forcing them together in
a film through a restricted annular passage
under the influence of disrupting rotating
action, whereby the solid is thoroughly min-
gled with-and suspended in the liquid.

9. A method of mixing liquids and solids

comprising initially disintegrating the solids
by beating them, adding the liquid to the
solids while they are being thus initially dis-
integrated; and then subjecting the resulting
mixture to a disrupting rotating portion-
whereby the thorough commingling of the

- liquids and solids is completed. -

JOSEPH V. WECKBAUGH.
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