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The present invention relates to an improved 
process and apparatus for the mechanical pro 
duction of froth by directing a liquid and a gas 
into a vessel where said substances are converted 
into froth by the relative motion of said sub 
sinces and rotary or stationary mixing mem 

RS w 

in processes of this nature heretofore known, 
the formation of froth has been effected in two 
stages, viz, first by passing the gas through a 
filter which distributes the gas uniformly in the 
inflowing liquid, so that the formation of froth 
is instantly promoted, and then by causing the 
froth ormed to continue passing through the 
vessel, which time it is exposed to the 
action of rotary stirring members, whereby the 
frota is broken up into smaller bubbles. 
One disadvantage of such processes is that the 

quantity of froth produced per unit of time is 
limited, since the velocity of the stirring members 
Eust not be so high that separation of the heavy 
liquid from the light gas will be effected, as a 
result of which the liquid would collect along 
the inner periphery of the container, while the 
gas would escape. 

in the apparatuses of the above mentioned na 
ture already known, the froth is free to pass 
axially through the apparatus, that is to say, no 
embers are provided for forcing the frot to 

pass through the apparatus in such manner, viz, 
alternately towards the axis and the periphery 
of the stirring apparatus, that thorough and effi 
cient mixing is obtained. . The froth necessarily 
partakes of the motion of the stirring members 
and becomes atomized by being broken up be 
tween the stirring members and stationary vanes 
provided on the inside of the mixing vessel. The 
effect thereby obtained, however, is not so effi 
cient as might be desired. . 
According to a previously known process foam 

has been produced by causing gas or air to pass 
through a porous substance immersed in a solu 
tion of a foam generating liquid, but with this 
process the gas or air was not mixed so inti 
mately with the said liquid that the foam pro 
duced did not include a considerable amount of 
liquid, requiring removal from the foam. Fur 
ther the bubbles of the foam were not sufficiently 
fine to form a satisfactory foam. 

Furthermore it has been proposed to produce 
foam by passing a gas and a foam generating 
liquid under pressure through a mixing body com 
prising inner cavities, for instance pores or an 
nular channels, by which the gas and liquid is 

- - - - arm m mrnel?arahYa number of fine 

REISSUED 
streams impinging against and intersecting each 
other within the said body, thereby causing eddies 
or whirling motions, for securing intimate mix 
ture of the said gas and liquid. 
A mixing body having the character of a por 

OuS body offers a considerable resistance to the 
penetration of the gas and liquid and is also 
liable to become non-porous. Therefore such 
mixing bodies are not applicable if the rapid and 
continuous production of a considerable amount 
of foam is required. A mixing body comprising 
annular cavities or channels of considerable 
Width in which eddies or whirling motions of the 
gas and liquid are produced is not able to secure 
a sufficiently fine subdivision of the constituents 
and a homogeneous and stable foam. 
The present invention has for its object to ob 

tain the very efficient formation of froth by 
whipping gas into liquid, the froth produced 
being far more stable than the froth heretofore 
produced by mechanical means. The main ob 
ject of the invention is, in other words, to pro 
duce a froth in which the gas and the liquid are 
so intensively mixed that the froth practically 
consists merely of closely adjacent gas-filled bub 
bles separated by thin liquid films. In con 
tradistinction to this the froth heretofore pro 
duced by mechanical means frequently consists 
in fact of gas bubbles immersed in a larger or 
Smaller quantity of liquid, which consequently 
to a certain extent acquires a frothy character. 
According to the present invention froth is 

mechanically produced by directing a gas and 
a froth forming liquid against stationary or 
rotary mixing members in a mixing apparatus 
under a pressure at least 0.5 atmosphere higher 
than atmospheric pressure. The mixing of the 
gas into the liquid may be effected by means of 
rotary members, for instance vanes, brushes, or 
the like, or, if motion is imparted to gas and 

, liquid, by means of stationary members, such as 
wires, or wire gauze, by or through which the 
gas and liquid are passed at high speed. The 
distance between two adjacent wires may be 
considerably larger than the diameter of the bub 
bles of foam to be produced. 
By carrying out the mixing of the gas into the 

liquid under a pressure which is one half to ten 
atmospheres higher than atmospheric pressure, 
more gas will be dissolved in the liquid than is 
otherwise possible, and the gas in the bubbles 
formed will be under a pressure exceeding that of 
the atmosphere and depending on the diameter 
of the bubbles and the surface tension of the 
liquid relatively to that of the gas. When the 
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2 
froth thus produced passes out into the atmos 
phere then the excess pressure will be equalized 
by expansion of the air in the bubbles, so that the 
walls of the bubbles become thinner and thereby 
obtain greater strength. At the same time the 
expansion of the bubbles results in an appre 
ciable increase in the volume of the froth formed. 
The equalization of the excess pressure will also 
cause the formation of a multitude of fine froth 
bubbles filling out the interstices between the 
larger bubbles produced by the mixing, so that 
the froth becomes more stable than froth as here 
tofore formed by mixing gas into liquid. 
The production of froth under pressure pos 

sesses the further advantage that the production 
of a certain quantity of froth per unit of time 
can be performed in an apparatus which is Small 
er than the apparatus in which heretofore a cor 
responding quantity of froth could be produced 
under ordinary atmospheric pressure. 
The pressure on the liquid and gas to be 

whipped together in the mixing apparatus may 
be obtained by injecting the liquid and the gas 
into the apparatus either separately by means of 
a separate pump for each or, as far as the liquid 
is concerned, by means of an ejector, or by 
pumping liquid and gas into the mixing appa 
ratus by means of one and the Same pump, in 
which case a preliminary mixing may be effected 
in the pump itself. If a gear-wheel pump or pisa 
ton pump is used or some other pump which is 
able to pump a certain volume per unit of time 
independently of the counter acting head, then 
the liquid may be caused to flow so that it is 
pumped at such a velocity that any predeter 
mined ratio of mixture between liquid and gas is 
obtained. At the discharge end, or in the dis 
charge passage of the mixing apparatus a suit 
able resistance is provided against the motion of 
the froth, for example, by means of a valve, or 
by using as the discharge passage a pipe Or hose 
offering a suitable resistance to the motion of the 
froth. By this means it becomes practicable to 
adjust the pressure in the mixing apparatus to 
any suitable magnitude. 
In order to more clearly describe the present 

invention reference will be made to the accom 
panying drawing in which: 

Fig. 1 is a diagrammatic side view of an appa 
ratus shown partly in Section and constructed 
according to the invention for the production of 
froth by the use of rotary mixing members; 

Fig. 2 is a diagrammatic side view of a modified 
apparatus according to the invention for the pro 
duction of froth by the use of stationary mixing 
members and 
sFigs. 3 and 4 are end views of two different 
arrangements of stationary mixing members. 
In Fig. 1 a. is a cylindrical vessel, in one end 

of which is journalled a shaft p, which is coupled 
to a motor C. On the shaft p is mounted a series 
of stirring members q consisting suitably of radi 
ally disposed brushes. Between the brushes are 
disposed a number of transverse walls r and s, 
which are perforated alternately at their outer 
peripheries, i. e., the Walls r are perforated im 
mediately adjacent the Wall of the vessel a and 
the walls S at their centers. 
b is a pump which is driven by a motor (not 

shown), which motor may be the same motor c, 
which drives the shaft p. The waterflows to the 
pump b through a pipe d, and a foaming agent, 
located in the container h, is fed continuously 
and in Small amounts to the pipe d through the 
pipe i, which is fitted with an adjustable valve i. 

of the discharge of the dispersion from said 

1,927,876 
Air flows in the direction of the arrow p in 

Fig. 1 to the pump through the pipe f, in which 
the pipe d terminates. The pump b drives the 
air and liquid through a pipe t into the container 
a, in which the said liquid and air under the 
action of the pump b will be forced to pass 
sinuously through the vessel a along the dotted 
path u due to the different locations of the perfo 
rations in the Walls S and r. 

During the passage of the liquid and air 
through the vessel a, the rotary brushes q cause 
an intimate mixing of the air and liquid, So that 
the said two substances together form a disper 
Sion under a pressure which depends upon the 
efficiency of the pump b and lies ordinarily be 
tween 1.5 and 11 atmospheres, SO that the pres 
Sure in the vessel a would be 0.5 to 10 atmos 
pheres higher than the atmospheric pressure. 
The dispersion is discharged either directly in 
the atmosphere or preferably through a hose m 
..of shorter or longer length, which, hose termi 
nates in an outlet nozzle n. In the vessel a 
stationary walls ac are inserted alternately with 
the Walls r and S and are fitted with slits through 
which the liquid and air flow during their pas 
sage through the vessel a. The walls ac stop or 
impede rotary motion of the liquid. 
In the modification shown in Fig. 2 the vessel 

a is in the form of a pipe fitted with transversely 
disposed Stationary Wires g, FigS. 2 and 3, or net 
works, Figs. 2 and 4, which are perforated trans 
versely from a centrally disposed shaft p on 
which the wires or networks are attached or 
Supported in any suitable manner. The liquid 
and air are forced to pass through the said wire 
gauze or stationary Wires, whereby an intimate 
mixing of the two constituents, air and water, to 
form a dispersion, is caused. 
Above it is assumed that the gas used for pre 

paring the foam was air, but any other suitable 
fluid, for instance, carbon dioxide, may be used 
for the said purpose. The foaming agent con 
tained in the vessel h is ordinarily a solution of 
Saponine. The arrows in FigS. 1 and 2 indicate 
the directions in which the different constituents 
or mixture of constituents flow. An air-jet wa 
ter pump (ejector) may be substituted for the 
pump b in FigS. and 2, in which event a Source of 
compressed air to be fed through the ejector is 
connected to the pipe f. 126 
We claim:- 
1. A method of mechanically producing froth, 

comprising feeding a fluid and a froth-forming 
liquid simultaneously through a mixing chamber, 
maintaining a Superatmospheric pressure in the 
said chamber and forming therein a dispersion 
of the said fluid in the said liquid, and allowing 
the dispersion to expand and convert into froth 
in consequence of the discharge of the dispersion 
from Said chamber. 

2. A method of mechanically producing froth, 
comprising feeding a fluid and a froth-forming 
liquid simultaneously and continuously through 
a mixing chamber, maintaining in the said cham 
ber a Superatmospheric pressure and forming in 
the chamber a dispersion of said fluid in said 
liquid, and allowing the dispersion to expand 
gradually and convert into froth in consequence 
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3. A method of mechanically producing froth, 

comprising feeding a fluid and a froth-forming 
liquid simultaneously through a mixing chamber 
in the mutual proportions of weight in which 150 
they would have to be present instable foam at 
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atmospheric pressure, forming in the said cham 
ber at a Superatmospheric pressure a dispersion 
of said fluid in said liquid, and allowing the dis 
persion to expand gradually and convert into 

5 froth in consequence of the discharge of the 
dispersion from said chamber. - 

4. A method of mechanically producing froth, 
, comprising feeding fluid and a froth-forming liq 

uid simultaneously and continuously through a . 
10 mixing chamber, maintaining in the said cham 

ber a pressure at least 0.5 atmosphere e 
than the atmospheric pressure, forming in the 
said chamber a dispersion of the said fluid in 

- said liquid, and allowing the dispersion to ex 
ls pand gradually and convert into froth in conse 

gence of the discharge of the dispersion from 
said chamber through a hose. . . 

5. An apparatus for mechanically producing 
foam, comprising a container, a plurality of sta 

20 tionary wires disposed transversely in the inte 
rior of the container, an inlet and an outlet on 
the container, and means for simultaneously sup 
plying to the container through the said inlet 
flow, of fluid and a flow of a foaming liquid 

3. 

3 
under a pressure at least 0.5 atmosphere higher 
than atmospheric pressure and for forcing the 
said fluid and liquid against and past the said 
wires on to the outlet, thereby causing the fluid 
to be dispersed in the liquid to form a dispersion 
which when discharged through the outlet 
expands and forms froth. ' 

6. An apparatus for mechanically producing 
foam, comprising a container, a plurality of sta 
tionary wires disposed transversely in the interior 
of the container, an inlet and an outlet on the 
container, a discharge hose connected to said 
outlet, and means for simultaneously supplying 
to the container through the said inlet a flow of 
air and a flow of a foaming liquid under a pres 
sure at least 0.5 atmosphere higher than the at 
mospheric pressure and for forcing the said liquid 
and air against and past the said wires out 
through said hose, thereby causing the air to 
be dispersed in the liquid to form a dispersion 
which when discharged through the hose expands . 
and forms froth, 
EINER SCHRÖDER. 
JANARENTSCHOENHEYDER v ANDEURS. & 
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