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Fig. 1

motion or in state of rest. The method comprises: * taking part of the mater-
ial from said fluid mass; * making a vigorous mixing of the fluid material
taken; ¢ reinserting the fluid mixed material into said fluid mass; The
device (A, B) comprises: *. a first manifold (1, 10), closed at both ends, on
which a first plurality of holes (la, 10a) is made, aligned along a generatrix
of said first manifold (1,10); . a second manifold (2, 20), closed at both
ends, on which it is made a second plurality of holes (2a, 20a) aligned
along a generatrix of said second manifold (2, 20); * -
connects said first manifold (1, 10) with said second manifold ( 2, 20); = -
pumping means (4), inserted in said pipe (3, 3a), which cause a movement
of a fluid contained in said pipe (3, 3a) by said first manifold (1, 10) to-
wards said second manifold (2, 20);

a pipe (3, 3a) that
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METHOD AND DEVICE FOR THE HOMOGENEOUS AND DELIMITED MIXING OF FLUIDS

DESCRIPTION

This invention refers to a method and to a device for the implementation
5 of said method, for the homogeneous and delimited mixing of fluids, both liquid
and gaseous, forming part of a fluid mass in motion or in state of rest, and to a

device for the implementation of said method.
It is strongly felt the need to have systems to mix liquid and/or gaseous
phases, in various industrial processes, particularly functional to obtain and/or
10 accelerate the production processes or services such as, but not limited to,
fermentation, chemical reactions, homogenization and maintenance in
suspension. Existing technologies employ various principles of technical
physics and chemistry, using articulated installation structures, by resorting to
mechanical actions, generally by propellers or blades, in which they are
15 generated vortical motions that, by setting in motion the fluid mass and in
interaction the different components, generate the mixing and the suitable
homogenization to allow the biological and/or chemical expected processes,
but frustrate much of the action imparted by the pushing mechanism with an
evident dissipation of the used energy. The devices currently available remedy
20 to this problem by means of complex geometries of "break-vortexes" and/or
distributing the motion mechanism in different points of the fluid mass,
increasing the plant costs. In other processes, it is necessary to isolate the
mixing space in specific volumes, reducing to a minimum the dispersion in
neighbouring zones. Also in this case the problem is solved by the use of
25 complicated and expensive systems to stem harmful effects, as vortical and
stationary motions. These problems pervade many sectors such as the
municipal wastewater treatment plants, the plants for the anaerobic digestion or
the microalgae crops. A combination that is not obtainable with the devices
currently available is the mixing and simultaneous thrust of a fluid mass with a
30 homogeneous movement and according to a specific plane. This invention

constitutes an innovation with respect to the current state of the art, allowing to
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overcome these problems in a simple and economical way.

In summary, in the current state it is not possible to mix a delimited part of
a fluid mass, without disturbing the surrounding fluid mass.

The object of this invention is to propose a method and a device for the
implementation of said method, respectively conform to claims 1 and 4, for the
homogeneous and delimited mixing of fluids, both liquid and gaseous.

The method is characterized by:

« taking part of the material from said fluid mass;

« making a vigorous mixing of the fluid material taken;

« reinserting the fluid mixed material into said fluid mass;

said taking and reinsertion causing a flow (D,D1) in said fluid mass.

The device is characterized in that it comprises:

« a first manifold, closed at both ends, on which a first plurality of holes is

made, aligned along a generatrix of said first manifold,

- a second manifold, closed at both ends, on which it is made a second

plurality of holes aligned along a generatrix of said second manifold;

» a pipe that connects said first manifold with said second manifold;

 pumping means, inserted in said pipe, which cause a movement of a

fluid contained in said pipe by said first manifold towards said second

manifold;
said first and second manifold being inserted in said fluid mass from which said
fluid material is taken and reinserted creating a flow (D,D1) in said fluid mass,
said stream (D, D1) being contiguous to said device (A, B).

Other characteristics, such as for example the relative positioning of said
first perforated manifold dedicated to the taking and of said second perforated
manifold dedicated to the inlet, will be the subject of the dependent claims.

The use of a device according to the invention allows, for example:

« to support the delimited mixing level to hydrolytic portion in the

anaerobic digestion;

* to support a gentle excitation to avoid sedimentation phenomena (e.g.

microalgae);
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« in wastewater conditioners where it is necessary to set in motion a

delimited zone and to leave stationary the others.

The invention will now be described for illustrative and not limitative
purposes, according to a preferred embodiment and with reference to the
accompanying drawings, wherein:

- Figure 1 shows a possible embodiment of the device according to the

invention,

- Figure 2 shows a variant of the device according to the invention.

With reference to figure 1, with (A) it is indicated a device according to the
invention. Said device (A) includes:

« a first manifold (1), preferably tubular, closed at both ends, on which it is

made a first plurality of holes (1a) aligned along a generatrix of said first

manifold (1);

+ a second manifold (2), preferably tubular, closed at both ends, on which

it is made a second plurality of holes (2a) aligned along a generatrix of

said second manifold (2);

+ a pipe (3) which connects the bottom of said first manifold (1) with the

upper part of said second manifold (2);

» pumping means (4), inserted in said pipe (3), which cause a movement

in the direction indicated by the arrow (F) of a fluid contained in said pipe

(3).

When the device (A), according to the invention is submerged in a fluid,
liquid or gaseous, said pumping means (4) create a pressure drop inside said
first manifold (1) and an overpressure inside said second manifold (2). The
consequence is that the fluid, in which the device (A) is submerged, enters the
first manifold (1) through the holes (1a), flows through the pipe (3) and exits
from the second manifold (2) through the holes (2a).

Positioning said first (1) and second (2) manifold so that said first plurality
of holes (1a) is faced to said second plurality of holes (2a), it is obtained a flow
indicated by the arrows (D), that comes out from said second manifold (2) and
enters said first manifold (1). In practice, it is obtained a kind of fluid thin layer
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that exits from the second manifold (2) and enters the first manifold (1). By
appropriately sizing the passage sections, i.e. the number and the diameter of
the holes (1a) and (2a), and the flow rate of the pumping device (4), it is
obtained a laminar motion, that does not substantially change the state of
motion or the state of rest of the external fluid.

However the motion of said thin layer is such as to cause the suction of
other material which then enters the first manifold (1) and undergoes a vigorous
mixing, due to the passage through the manifolds (1) and (2), the pipe (3) and
the pumping device (4). To increase the effectiveness of the mixing, the
passage sections can be dimensioned in such a way as to cause accelerations
and slowing down of the flow; furthermore the ducts may be internally
corrugated to increase the internal turbulence and, therefore, the effectiveness
of the mixing.

In practice, it is obtained the effect of mixing vigorously the fluid thus
perturbing in a minimum extent the movement or the state of rest of the fluid
itself, by performing the following steps:

« to take a flow of fluid material, using means fitted to carry out said taking

without causing disturbances into the fluid which change in a substantial

way the movement or the state of rest;

« to make a vigorous mixing of the taken flow;

« to reinsert the mixed material into the fluid material, using means fitted

to carry out said reintroduction without causing disturbances in the fluid

which change in a substantial way the movement or the state of rest.

This feature makes the device (A) according to the invention, suitable to
be inserted into a flow of fluid material that is undergoing a reaction (chemical,
biological or other) along a given path. The reaction is favoured by an effective
mixing of the fluid materials which constitute the fluid and the device (A),
according to the invention is suitable to carry out said vigorously mixing, without
substantially changing the comprehensive motion of said fluid. Using multiple
devices (A) according to the invention and positioning them in sequence along

the flow, it is obtained the effect to get an efficient mixing, and therefore a more
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rapid completion of the reactions in act, without that the flow of fluid materials is
changed in a substantial way, as instead it occurs with the devices of the prior
art which carry out the mixing without delimiting the fluid on which they act.

The same device (A) according to the invention is suitable to homogenize
locally portions of a fluid mass, without significantly disturb the remaining mass,
said mixing occurring on a substantially immobile fluid.

In fig. 2 it is shown a version (B) of the device according to the invention,
in which the position of the collectors is reversed, in such a way that the
generatrices along which the holes are aligned (10a), on the first manifold (10),
and (20a), on the second manifold (20) are opposite to each other. In this case
the device (B) according to this version, achieves the effect of causing a
homogeneous flow (D1) in the fluid in which it is inserted. Said flow develops in
a plane defined by the axis of said manifolds (10, 20) and is oriented according
to the direction from the first manifold (10) to the second manifold (20). In the
case in which the device (B) is inserted in a pre-existing flow, the flow (D1) is
added to said pre-existing flow, whereby there is obtained the effect to increase
or reduce the speed of said flow, depending on the mutual orientation of said
flows.

The fluid to be mixed enters into the holes (10a) of a first manifold (10),
flows along a pipe (3a), the pumping device (4) and is reintroduced into the fluid
mass through the outlet holes (20a) of a second manifold (20).

In practice, if the fluid mass is stationary, the device (B) sets it in motion,
while if the fluid mass is in motion, the flow (D) is algebraically added to the
existing motion of the fluid itself.

In both devices (A) and (B), the described configuration of the connection
between the first manifold (1, 10) and the second manifold (2, 20) through said
pipes (3, 3a) is such as to achieve a condition of reverse return, resulting in the
uniform distribution of loads and therefore, uniform advancement of the flow (D,
D1).

Both the device (A) that the device (B) can be inserted in the fiuid by

arranging the manifolds (1, 2, 10, 20) in horizontal or in vertical or in oblique
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position, above and below the reaction space, helping to counteract the effects
of sedimentation or to accentuate specific processes.

According to a preferred embodiment, not shown, the two branches of the
circuit, that is the branch in pressure drop, comprising said first manifold (1, 10),
and the one under pressure, comprising said second manifold (2, 20) may be
conveniently used to change the planes of progression of the fluids. This can
be simply obtained by suitably positioning the two manifolds (1, 10) and (2, 20)
in such a way that the outgoing flow from the second manifold (2, 20) is not
complanate with the flow entering the first manifold (1, 10). In practice the axis
of said first and second manifold (10, 20) are not in the same plane.

According to another embodiment, not shown, said first and second
manifold have a curved shape like an open ring.

The invention has been described for illustrative and not limitative
purposes, according to some preferred embodiments. The person skilled in the
art could be able to find several other embodiments, all falling within the scope

of protection of the enclosed claims.
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CLAIMS

1. method for the homogeneous and delimited mixing of fluids, both liquid and
gaseous, forming part of a fluid mass in motion or in state of rest, characterized
by:

« taking part of the material from said fluid mass;

« making a vigorous mixing of the fluid material taken;

» reinserting the fluid mixed material into said fluid mass;
said taking and reinsertion causing a flow (D,D1) in said fluid mass.
2. Method for the homogeneous and delimited mixing of fluids, according to
claim 1, characterized in that said material is taken and reinserted into said fluid
mass, using means fitted to carry out said taking and reinsertion without
causing disturbances which adversely affect in a substantial way the
preexisting movement or state of rest of said fluid mass, said flow (D) being
laminar and being directed from said taking means towards said reinsertion
means.
3. Method for the homogeneous and delimited mixing of fluids, according to
claim 1, characterized in that said material is taken and reinserted into said fiuid
mass, using taking and reinsertion means arranged in such a way to cause a
flow (D1) which disturbs the state of motion or the state of rest of said fluid
mass, algebraically adding to said movement or state of rest of said fluid mass.
4. Device (A, B), for the homogeneous and delimited mixing of fluids, both liquid
and gaseous, forming part of a fluid mass in motion or in state of rest,
characterized in that it comprises:

« a first manifold (1, 10), closed at both ends, on which a first plurality of

holes (1a, 10a) is made, aligned along a generatrix of said first manifold

(1a, 10a);

« a second manifold (2, 20), closed at both ends, on which it is made a

second plurality of holes (2a, 20a) aligned along a generatrix of said

second manifold (2, 20);

« a pipe (3, 3a) that connects said first manifold (1, 10) with said second

manifold (2, 20);
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« pumping means (4), inserted in said pipe (3, 3a), which cause a

movement of a fluid contained in said pipe (3, 3a) by said first manifold

towards said second manifold (2, 20);
said first (1, 10) and second (2, 20) manifold being inserted in said fluid mass
from which said fluid material is taken and reinserted creating a flow (D,D1) in
said fluid mass, said stream (D, D1) being contiguous to said device (A, B).
5. Device (A), for the homogeneous and delimited mixing of fluids, according to
claim 4, characterized in that said first manifold (1) and said second manifold
(2) are positioned in such a way that said first plurality of holes (1a) is facing
said second plurality of holes (2a), so as to obtain a flow, indicated by the
arrows (D), that comes out from said second manifold (2) and enters said first
manifold (1), obtaining a kind of fluid thin layer that exits from the second
manifold (2) and enters the first manifold (1).
6. Device (B), for the homogeneous and delimited mixing of fluids, according to
claim 4, characterized in that said first manifold (10) and said second manifold
(2) are positioned in such a way that the generatrices, along which are aligned
the holes (10a), on the first manifold (10), and (20a), on the second manifold
(20) are opposite to each other in such a way as to cause a homogeneous flow
(D1) in the fluid in which it is inserted, said flow developing in a plane defined
by the axes of said manifolds (10, 20) and being oriented according to the
direction from the first manifold (10) to the second manifold (20).
7. Device (B), for the homogeneous and delimited mixing of fluids, according to
claim 4, characterized in that the axis of said first manifold (10) and said second
manifold (20) are not in the same plane in such a way that the outgoing flow
from the second manifold (20) is not complanate with the flow entering the first
manifold (10).
8. Device (A, B), for the homogeneous and delimited mixing of fluids, according
to at least one of the claims from 4 to 7, characterized in that said first manifold
(1, 10) and said second manifold (2, 20) are connected between them by said
pipe (3, 3a) in such a way as to get a condition of reverse return, in such a way

to get the uniform distribution of loads and, therefore, the uniform advancing of
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the flow (D, D1).

9. Device (A, B), for the homogeneous and delimited mixing of fluids, according
to at least one of the claims from 4 to 8, characterized in that said ducts (3, 3a)
are internally corrugated to increase the internal turbulence and, therefore, the
effectiveness of the mixing.

10. Device (A, B), for the homogeneous and delimited mixing of fluids,
according to at least one of claims from 4 to 9, characterized in that said first

and second manifold have a curved shape like an open ring.
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Procédé et appareillage de mélange et d’homogénéisation de liquides a densités dif-

férentes et leurs applications.

Société dite : SOCIETE DES KTABLISSEMENTS DAUBRON résidant en France (Seine).

Demandé le 5 juin 1963, & 11* 35, & Paris.
Délivré par arrété du 8 juin 1964,
(Bulletin officiel de la Propriété industrielle, n° 29 de 1964.)
(Brevet d’invention dont la délivrance a été ajournée en exécution de Particle 11, § 7,
de la loi du 5 juillet 1844 modifiée par la loi du 7 avril 1902.)

La présente invention a pour objet un procédé
de mélange et d’homogénéisation de liquides 3 den-
sités différentes contenus dans un récipient, qui
consiste & aspirer les diquides du bas du récipient
en plusieurs nappes sensiblement horizontales, limi-
tées en surfae et A une vitesse déterminde, et a
refouler ces liquides aspirés an sommet de ce 1é-
cipient, en des nappes sensiblement horizontales,
de méme surface limitée que les premiéres, mais
en nombre inférieur et & ume vitesse supérieure 3 la
vitesse d’aspiration, la masse liquide séparant les
zones d’aspiration et de refoulement agissant comme
un piston hydraulique permanent qui supprime
toute immobilité des molécules liquides.

L’invention a en outre pour objet un appareil-
lage permettant la mise en cuvre du procéds spé-
cifié ci-dessus et comprenant une cuve contenant les
liquides & densités différentes équipée 3 sa base
d’une ou plusieurs chambres verticales d’aspiration
obturées & leur partie supérieure, dont les parois
latérales sont munies d’une multiplicité dorifices 3
sections de passage égales et dont les fonds sont
reliés & T'aspiration d’une pompe de brassage dont
le refoulement aboutit au sommet d’une ou plusieurs
chambres verticales de refoulement 3 fond fermé,
de section sensiblement égale et de hauteur infé-
rieure & celles des chambres d’aspiration et dispo-
sées & la partie supérieure de la ouve A distance
de ces chambres d’aspiration, la paroi latérale de
chaque chambre de refoulement &tant munie d’ori-
fices & section de passage en principe égale & celle
des orifices d’aspiration, ves orifices moyés dans la
masse liquide de la cuve étant respectivement répar-
tis pour les deux types de chambres de la méme ma-
niére uniforme dans des plans horizontaux a dis-
tances égales enfre eux.

L'invention a enfin pour objet les application in-
dustrielles du procédé et de T'appareillage spécifiés
ci-dessus, pour le mélange ou Tunification de tous

64 2191 0 73 428 3 @

liquides et, plus panticulidrement, pour les traite-

- ments cenologiques tels que coupage et collage des

vins, ainsi qu'addition de liqueurs et de produits
cenologi ques.

La description qui va suivre, en regard des des-
sins annexés 4 titre d’exemples non limitatifs, fera
bien comprendre comment Y’invention peut étre mise
en pratique.

Les figures 1 et 2 sont des coupes schématiques
de cuves métalliques et en ciment équipées d’un
appareillage simple de mélange et d’homogénéisa-
tion de liquides conforme & Pinvention.

Les figures 3 et 4 sont des coupes schématiques
de cuves métallique et en ciment équipées dun
appareillage multiple de mélange et d’homogénéisa-
tion de liquides conforme 2 Pinvention.

Dans fa forme d’exécution MHlustrée aux figures
1 et 2, les cuves 1 métallique et 2 en ciment sont
équipées d'un appareillage élémentaire comprenant
une chambre verticale 3 d’aspiration, de préférence
cylindrique et située dans da partie basse de la
cuve. La paroi extérieure 4 de cette chambre 3 est
perforée d’une maniére uniforme de trous 5 iden-
tiques au point de vue section de passage et dis-
posés dans des plans sensiblement horizontaux a
des distances égales entre eux. Le fond supérieur 6
est obturé et ne laisse passer aucune veine liquide.

Dans la cuve 1 ou 2 est en outre disposée une
chambre verticale 7 de refoulement, de préférence
cylindrique et baignant dans le liquide & la partie
supérieure de la cuve. La paroi extérieure 8 de
cette chambre Test perforée d’une manidre umiforme
de trous 9 identiques au point de vue section de
passage et disposés dans des plan sensiblement ho-
rizontaux 4 des distances égales entre eux. Le fond
inférieur 10 est obturé et ne laisse passer aucun
liquide.

Une pompe de brassage 11 dont Paspiration et
le refoulement sont respectivement reliés au fond

Prix du fascicule: 2 francs
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de la chambre 3 et au sommet de la chambre 7
permet de transvaser les liquides de cette chambre

3  cette chambre 7. Elle posséde des caractéristiques

adéquates au point de vue pressions et débits en vue
‘de mettre la chambre 3 en dépression et la chambre
7 en pression. '

Les chambres 3 et 7 peuvent @ire réalisées en
métal, en matiére plastique ou i laide de tout
autre matériau adéquat. La chambre 7 est, de pré-
férence, moins longue que la chambre 3 de maniére
que la section totale de passage du liquide & ira-
vers la chambre 3 soit plus élevée que la section
de passage totale du liquide a travers la cham-
bre 7.

Un cuvon 12 (fig. 2) peut &tre éventuellement
prévu pour permettre Pincorporation de produits
dans la masse liquide contenue dans fa cuve 1 ou
2, en particulier pour effectuer dans le cas des
vins, les opérations suivantes : collages, additions
de liqueurs, de produits cenologiques, efe.

Les réalisations des figures 3 et 4 mne différent
respectivement de celles des figures 1 et 2 qu'en
ce que les cuves la et 2a contiennent une multipli-
cité d’équipements élémentaires a chambres d’aspi-
ration 3a, 3b, 3¢ et i chambres de refoulement
Ta, b et Te. -

L’équipement ainsi décrit fonctionne comme suit :

A 1a mise en voute de la pompe 11, chaque
chambre 3 aspire, théoriquement d’une maniére uni-
forme, les liquides dans les différentes ocouches,
en fonction de sa hauteur, mais dans des plans
horizontaux en principe sensiblement paraliéles.

Chaque chambre 7 maintient un niveau global
constant dans la cuve correspondante par réincorpo-
ration, & la partie supérieure, du liquide soutiré a
travers chaque chambre 3. Théoriquement, les veines
liquides émises par la chambre 7 sont égales ot se
répartissent en toutes directions mais sur des plans
horizontaux en principe sensiblement parafiéles.

La masse liquide relativement peu turbulée, de
par Porientation des jets, contenue dans la ouve et
située entre la partie inférieure de chaque chambre
7 et la partie supérieure de chaque chambre 3
tend & descendre & vitesse réduite constituant ainsi
une sorte de piston hydraulique vis-3-vis de la masse
liquide inférieure.

Le piston hydraulique en question, toujours des-
cendant, assure un mouvement continu de la masse
liquide vers la partie inférieue de la cuve et sup-
prime donc P'immobilité des molécules liquides dans
a masse.

I est & noter par ailleurs que les vitesses des
jets ou veines liquides émis par chaque chambre 7
sont supérieures, en principe, aux vitesses d’aspira-

tion & travers chaque chambre 3, la section glo-

bale de passage & travers la chambre 7 étant infé-
rieure i la section globale de passage & travers la
chambre 3.

— 92

D’autre part, la vitesse de descente du piston
hydraulique permanent spécifié ci-dessus, est faible
relativement aux vitesses de passage & travers les
chambres 3 et 7, la section horizontale de la cuve
étant bien supérieure dans la pratique aux sections
de passage des liquides & travers les chambres 3
et 7. '

H est également & moter que les forces d’aspira-
tion dans chaque chambre 3 sont sensiblement
égales et maximales dans les plans horizontaux cor-
respondant aux niveaux des trous 5, d’oli une
aspiration des liquides en nappes sensiblement hori-
zontales par cette chambre 3.

De méme, les forces de refoulement de chaque
chambre 7 sont sensiblement égales et maximales
dans les plans horizontaux correspondant aux ni-
veaux des trous 9, d’olt un refoulement des liquides
en nappes sensiblement horizontales par la chambre
7.

La masse liquide, contenue dans la cuve, est tout
entiére obligée A passer & travers la pompe du fait
de la présence d’un piston hydraulique permanent.

Le liquide est en outre prélevé en nappes égales
horizontales dans la cuve et est rediffusé en nappes
égales horizontales 3 la partie haute du niveau li-
quide supérieur.

Cet équipement favorise le mélange et homogé-
néisation des liquides, en partioulier ceux des li-
quides légers et des liquides lourds, lesquels na-
turellement décantent. Pratiquement, aucune nappe
liquide horizontale me peut rester stationnaire et,
normalement, tout est amené 3 passer par la pompe
11. Les liquides & forte densité descendant plus
vite vers le fond de 1a cuve, du fait des résis-
tances au frottement au sein de la masse liquide,
ont ftendance a passer plus souvent & travers la
pompe 11 ce qui contribue & activer le mélange des
liquides. Enfin, le principe hydraulique des débits
égaux 3 travers des orifices noyés, sous une charge
donnée, quelle que soit leur position par rapport
aux niveaux amont et aval, trouve son application
directe dans le présent procédé.

1 est bien évident que, sans sortir du cadre de
la présente invention, des modifications pourraient
dtre apportées au procédé et aux modes d'exé-
cution déerits. ‘C'est ainsi que les cuves peuvent
8tre réalisées en ciment, en matiére plastique ou en
métal. Elles peuvent &tre de forme généralement
quelconque, telle que cubique, paraliélépipédique ou
cylindrique, Pareillement les trous pourraient étre
remplacés par des ajutages ou des fentes ayant des
sections de passage égales.

Le résumé qui va suivre et qui ne présente auoun
caractére limitatif a simplement pour but d’énoncer
un certain nombre de particularités principales et
secondaires de PTinvention, ces particularités étant
prises isolément ow en toutes combinaisons pos-
sibles.
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RESUME

La présente invention comprend notamment :

1° Un procédé de mélange et d’homogénéisation
de liquides & densités différentes contenus dans un
récipient, qui consiste & aspirer les liquides du bas
du récipient, en plusieurs nappes sensiblement hori-
zontales, limitées en surface et & une vitesse dé-
terminée, et 3 refouler ces liquides aspirés au som-
met de ce récipient, en des nappes sensiblement
horizontales, de méme surface limitée que les pre-
miéres, mais en nombre inférieur, et A une vitesse
supérieure a la vitesse d’aspiration, la masse li-
quide séparant les zones d’aspiration et de refoule-
ment agissant comme un piston hydraulique per-
manent qui supprime toute immobilité des molé-
cules liquides;

2° Un appareillage permettant fa mise en ceuvre
du procédé spécifié sous 1° et comprenant une cuve
contenant les liquides & densités différentes équipée
4 sa base d’unc ou plusieurs chambres verticales
d’aspiration obturées & leur partie supérieure, dont
les parois latérales sont munies d’une multiplicité
d’orifices A sections de passage égales, et dont les
fonds sont reliés & Daspiration d’une pompe de
brassage dont le refoulement aboutit au sommet
d’une ou plusieurs chambres verticales de refoule-
ment & fond fermé, de section sensiblement égale et
de hauteur inférieure & celles des chambres d’aspi-
ration et disposées A la partie supérieure de la cuve
a distance de ces chambres d’aspiration, la paroi

[1.366.894]
latérale de chaque chambre de refoulement étant
munie dorifices & section de passage égale en prin-
cipe & celle des orifices d’aspiration, ces orifices
noyés dans la masse liquide de la cuve étant respec-
tivement répartis pour les deux types de chambres
de la méme maniére uniforme dans des plans hori-
zontaux a distances égales entre eux;

3° Les orifices sont constitués par des trous, aju-
tages ou fentes;

4° Les chambres sont réalisées en métal, en ma-
titre plastique ou & 'aide de tout autre matériau
adéquat;

5° Les cuves sont réalisées en ciment, en matiére
plastique ou en métal;

6° Les cuves sont de forme généralement quel-
conque, telle que cubique, parallélépipédique ou
cylindrique;

7° Un cuvon relié a Ja pompe permet Iincorpora-
tion d’ingrédients cenologiques;

8° Les applications industrielles du procédé spé-
cifié sous 1° et de Pappareillage spécifié sous 2° &
7°, pour le mélange ou l'unification de tous li-
quides et, plus particuliérement, pour les traite-
ments enologiques tels que coupage et collage des
vins, ainsi qu’addition de liqueurs et de produits
cenologiques.

Société dite
SOCIETE DES ETABLISSEMENTS DAUBRON

Par procuration :
MassarLski & BarNAY

Pour 1a vente des fascicules, s'adresser & I'ImpriMERTE NATIONALE, 27, rue de la Convention, Paris (15°).
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UNITED STATES

PATENT OFFICE.

WILLIAM FREDERICK TRATUDT, GF BU"FFALO, NEW YORX, ASSIGNOR TO TABER PUMP
COMPANY, A CORPCRATION OF NEW YORK.

PROCESS FOR MIXING VISCOUS MATERIALS.

1,355,190.

Specification of Letters Patent.

Application filed October 31, 1919. Serial No. 334,896.

To all whom it may concern:

Be it known that I, WiLrias F. Travpr,
o citizen of the United States of America,
residing at Buffalo, county of Erie, State ot
New York, have invented certain new and
useful Improvements in Processes for Mix-
ing Viscous Materials, of which the follow-
ing is a specification.

My invention relates to the mixing of
viscous materials which occur in more or
less clearly defined strata of different colors,
specific gravities, etc., as is frequently the
case in the manufactire of condensed milk.
Tn the ordinary condensed milk factory dif-
ferent batches of milk of differing compo-
sitions, colors, and other characteristics are
separately concentrated and then collected
together in large tanks, each of which may
hold as much as 5000 gallons. On account
of the viscosity of the material and the differ-
ing specific gravities of the numerous super-
posed strata it is_extremely - difficalt to
evenly distribute these into one homoge-
neous mass. No ordinary stirring or mixing
device will do it. I have invented a process
which may be carried out in various slightly
differing forms of apparatus, and also cer-
tain apparatus for carrying out the process
which will quickly and cheaply transform
any such viscous, stratified mass into a
homogeneous body of uniform color and
composition, without injuring or modifying
the constituent elements. The best form of
apparatus at present known to me for car-
rying out my invention, together with. cer-
tain modifications thereof, is illustrated in
the accompanying two sheets of drawings in
which—

Figure 1 is a side elevation of the pre-
ferred form of apparatus, parts being
broken away;

Fig. 2 is a similar view of a modification;

Fig. 8 is a horizontal section on line 3—38
of Fig. 2, and

Fig. 4 shows another modification.

Throughout the drawings like reference
characters indicate like parts.

1, is a tank of considerable depth and ca-
pacity supported on legs 2, and provided
with ‘2 manhole and cover 8. In the form
shown in Fig. 1, a vertical standpipe 4,
is set in, and passes through, the tank bot-
tom near one wall or side thereof,
second similar standpipe 6, is located near
the other wall or side. Each stand-

and a .

pipe has its upper end capped at 16, and has
a series of openings 5, or 7, in its walls,

spaced approximately evenly along its en-.

tire length. The lower, protruding ends
of the standpipes 4, and 6, are connected
by conduit 8, one to the inlet and the other
to the outlet of a rotary or centrifugal
pumyp 9. ' :
In Figs. 2 and 3 but one such standpipe
4, is shown, and this is central in the tank.
The conduit 8, leads from the inlet side of
the pump to this standpipe in this construc-
tion and from the discharge

tank wall in-a direction substantially tan-
gential thereto. '
In the form shown in Fig. 4, the central

- standpipe 4, has a series of hollow, radial

arms 12, 12, provided with equally spaced
perforations 13,13. The poition 11, of con-
duit 8, is provided with a shut-off valve 15,
and with a branch discharge section 14,
equipped with shut-off valve 17.

In operation the pump 9, is rotated con-
tinuously in either direction, or alternately
in hoth directions, when tank 1, is filled with
the stratified mass of condensed milk or
other materials, or while it is being so filled.
Tn the apparatus of Fig. 1, this operation

draws some from each stratum of the mass.

out through the perforations in one pipe, as
4, at various levels, mixes these masses in
the common mixing devices formed by con-
duit 8, and pump 9, and returns the com-
mingled masses in a series of fine jets
through the openings in the other standpipe
ot different levels to the various strata.” As
this process of combination, subdivision and
recombination is carried on repeatedly, it
soon effectively distributes the various par-
ticles of the different strata and produces
one homogeneous mass. From time to time

“the direction of rotation of pump 9, may be

reversed.

Tn the apparatus of ¥igs. 2, and 3, this
action is facilitated by the whirling action
set up by the tangential jet from nozzle 10.
In Fig. 4, reliance is had on the widely dis-
tributed orifices 13, for this combining and
dividing action, and the return pipe 11, dis-
charges radially into the tank. In Figs. 2
and 4, also, the pump may, of course, be run
in either direction. .

Tf desired the tank may be filled, or
emptied, or both, through a branch pipe 14,

Patented Oct. 12, 1920.
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this pipe and conduit 11, being controlled by
hand-operated valves 15, and 17, and by op-
erating the pump the tank may be filled or
discharged through branch 14. ,
In all the forms of apparatus shown, the

underlying principle of operation is the con- -

temporaneous drawing off of small portions
from each stratum of the mass, mixing them
together in a common mixture device, and

returning the mixture so formed to be again

operated on by this mixing process.
Having described my invention, I claim :
AVIng Ly 3 s :
1. The process of mixing viscous materials

~assembled in horizental strata which com-

prises the following steps: first, collecting
said materials in a receptacle of considerabie
depth, second, simultaneously drawing off
the material from each stratum through a
suction device located in said stratum and
passing the same-through a’common mixing

~apparatus, and third, discharging the mix-

ture into a common receptacle.

2.- The process of mixing viscous materials-

of differing specific gravities which com-

1,355,190

prises the following steps: first, assembling
the materials in a receptacle of considerable
depth whevein they arrange themselves in
substantially horizontal strata ; second, draw-
ing off portions of the material from each
stratum conteinporaneously and passing the
same through a common pump; and third,
delivering the mixed materials simultane-
ously through a series of discharge orifices
of different heights to a common receptacle.

3. The process of mixing viscous materials
assembled in a common container in various
more -or less clearly defined strata, which
comprises simultaneously drawing off por-
tlons of the material from each stratum in
the container, passing the same through a

- common mixing device, returning the mix-

ture to the same container simultaneously
through a number of discharge orifices lo-
cated at different levels therein, and con-
tinuing the said cycle of operations until &
homogeneous mixtuie is produced in said
container. _ v
WILLIAM FREDERICK TRAUDT,
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