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UNITED STATES
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PATENT OFFICE.

ALEXANDER M. SHOOEX, OF TORQI\_T_’I‘O, ONTARIO, CANADA, AND GEORGE R. HANNAN, OF
LOS ANGELES, CALIFOENIA, ASSIGNORS TO AQUAZOKE LABCRATORIESR, TNC, OF Log
ANGELES, CALIFORNIA, A CORPORATION OF CALIFORNTIA. :

-APPARATUS FOR PREPARING
Application filed December 8, 1922, Serial

“This invention relates to apparatus for
dissolving gases in liquids, and more par-
ticularly to apparatus for selectively dis-
solving gases in water. )

5 _ This invention has for its general object
the provision of an apparatus in which the
parts are arranged for both improved struc-
tural and functional cooperation in the pro-
duction of the solution desirved in an efficient
and economical manner. ‘ ‘

Another object is to provide improved ap-
paratus adapted to produce and maintain
the critical conditions for the proper periods
which yield solutions of gases having high
degrees of supersaturation, ' :

Another object is to provide apparatus
adapted to produce solutions of atmospheric
oxygen containing as high as 48 cubic centi-
meters of oxygen per liter of water, the
oxygen being held in a very retentive man-
ner.

Other objects of this invention will in
part be hereinafter specifically pointed out
and in part obvious from the arrangements
25 and constructions here set forth.

The invention accordingly comprises the
features of construction, combinations of ele-
nients, and arrangement of parts, which will
be exemplified in the construction herein-
aiter set forth and the scope of the applica-
tion of which will be indicated in the claims.
- For a more complete understanding of the
nature and “advantages of this invention
reference should be had to the following
detailed description, which desecribes the
best illustrative embodiments of this inven-
tion at present known to us, talen in con-
nection with the accompanying drawing in
which :

Figure 1 shows an arrangement of appa-
ratus for carrying out the steps of the
method, parts being broken away in order
better to illustrate the construction: -

Fig. 2 is a fragmentary portion of the
apparatus showing a modification; and

Fig.'8 is a sectional view taken on the
lines 3—38 of Fig. 1.

Referring now to the drawing, 10 denotes
a substantially closed tank or container
which is adapted to be filled with a body of
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water or other liquid, whose level is indi-

cated at 11, which is to be treated with gas

in order to produce the solution desired. In.

order to treat the water with a large volume

SUFPERSATURATED SCLUTION S.
No. 605,892, and in Canada July 10, 1922

of finely divided gas u cruciform distributor
shown at 12, having a plurality of fine ori-
fices, is disposed at the bottom of the con-
tainer 10. This distributor 12 receives the
gas from the supply main 18 which leads
from the opening ‘at 14 in the top of a gas
washer 15.. The gas to be washed passes
through the washing fluid (preferably
water) whose level is indicated at 16 from
a suitable nozzle 17 disposed below the Liquid
surface 16, the gas being supplied from the
main’ 18 leading from the pump or other
means 19 for forcing over a body of gas.
The pump at 19 is preferably power actu-
ated; an electric motor M here being -indi-
cated as the power driving element.- .

The pump at 19 forcing gas into the con-
tainer 10 draws it from any suitable source;
the source here indi
& poppet valve Leing provided at 20 to con-
trol the air inlet to the pump. The air dis-
placed by the pump 19 is thus forced
through the main 18 into the washer ‘15.
Here, as it issues from the nozzle 17, it passes
through the washing water, and from thence
through the main'13 to the distributor 12.
The washer 15 preferably has a drain as
shown at 21. n ' CE
The supply of water to the container 10
is provided by mears of a pipe connection
25 having a downwardly projecting branch
26 which enters at the top and reaches nearly
to the bottom of the container. The connec-
tion 25 leads from a suitable source of water
supply and preferably is provided  with"a
filter as” shown at 27 to remove sand and
other foreign matter before the water e
ters the container 10, thereby initially pre-
paring the water for its subsequent treat-
ment in the container. = = S

A valve at 28 is disposed in the pipe 25
to control the admission of water into the
container 10. A second valve 29 is disposed
in an extension of the pipe 25 which is nor-
mally closed, but when opened while the
valve 28 is closed permits the water in ‘the
container 10 to be forced out through if.
It is for this reason that the depending
branch 26 is made to reach substantially to

the bottom of the container 10, thus per-

mitting the withdrawal of substantially all

the water treated in the container. ,
Check valves 80 and 31 are provided in

the mains 13 and- 18, respectively, to pre-
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vent the passage of gas or liquid out of the
container therethrough. A valve 82 is.also
provided in the main 13 which is normalily
open but which is closed when it is desired
to draw off the treated solution from the con-
tainer 10. In order that the apparatus shall
be adapted to have the solution drawn off

without altering the pipe connections, the

main 18 is provided with an extension 33
entering at the top of the container 10 as
shown at 84. This connection has a normal-
ly closed valve 35 and also preferably a
check valve 36. By closing the valve 82 and
opening the valve 85, the pump being kept
in operation, pressure may be applied to
the surface of the liquid in the container 10

which will force the liquid out when the

valve 29 is open- and the valve 28 is closed.
During this operation, the pump 19 is pref-
erably run at reduced speed.

~ As different gases have different degrees
of solubility in various liquids, advantage
of this fact is taken in order selectively to
dissolve particular gases from the atmos-
phere or other suitable body of gas in the
liquid to be treated. If the liquid in the
container 10 is water and the body of gas
with which it is to be treated of atmospheric
origin, solutions of oxygen having.a high
degree of supersaturation may be invariably
produced by passing a finely divided body
of air through the water, oxygen having a
greater degree of solubility in the water than
any of the other atmospheric gases. By
maintaining, for the proper period, the criti-
cal conditions under which dissolution takes
place, a solution supersaturated with oxygen
may be produced. ’

In the practice of supersaturating liquids,
especially water, with this invention, a body
of water which has been filtered is run into
the container 10 by opening the valve 23.
The proper height of the water in the.con-
tainer may be readily ascertained from the
gauge glass shown at 37. When the contain-
er is properly filled, a body of atmospheric
air is caused to pass therethrough by oper-
ating the pump 19. The air drawn in from
the atmosphere by the pump passes out of

“the nozzle 17 throungh the washing water in

the washer 15 and from thence through the
main 13 to the distributor 12, the valve at 35
being normally closed.” The body of air
entering ‘the distributor 12 issues therefrom
as a plurality of jets, the gas passing-in a
finely divided-state upwardly through-the
water which selectively dissolves gases there-
from. The gentle and continuous agitation
of the water, by the pulsating jets, material-
ly -aids in effecting the solution. When a

sufficient head of pressure obtains in the con-

tainer. as ascertained from the gauge 41,
the valve at 40 is opened to permit the escape
of the undissolved gas accumulating in the
top of the container. This escape, when
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started, is substantially continuous. To pro-
duce the desired solution, the critical condi-
tions of temperature and pressure must be

“maintained throughout the necessary period

of treatment. 'The water in the container
should be preferably below 60 degrees F.,
while the head of pressure in the container
should be preferably in the neighborhood of
135 Ibs. The. period of treatment should be
in the neighborhood of one-half an hotr,
This will yield supersaturated solutions of
oxygen in the water containing as high as
48" cubic centimeters per liter of water. .
in Fig. 2 a modified form is shown in

whicli the valve escape is of the safety valve

type as shiown at 407,  Where this form of
valve escape is used the head of pressure is
automatically maintained constant.

In order to withdraw the golution and bot-
tle it unimpaired, it is preferably withdrawn
steadily and without undue agitation from
the container 10, while at-a pressure some-
what reduced from that at which saturation
is effected. 'The pressure is reduced quickly
5o that the solution.ie brought substantially
to a condition of equilibrium as it is passed
to the vessel in which it is to be stored or
placed preparatory to use. By means of the

valves provided at 32 and 85 a desired re-
duced pressure, which can aleo be ascertained ¢

from the gauge 41, is maintained .above the
solution while it is- withdrawn. . A connec-
tion 45 is provided, which leads from the
valve 29 to the place where the solution is
finally put into the storing vessel. This 18
conveniently accomplished, as shown in the
drawing, by means of a bottling machine 46

which has a filling nozzle 47 for filling bot-

tles 48 and means for hermetically sealing
them. Any standard machine of this char-
acter may be used in this.combination.
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‘As many changes could be made in the -

above ¢onstruction and miany - apparently
widely different embodiments.of this inven-
tion could be made without departing from
the scope thereof, it is .intended that all
matter contained in the above description
or shown in the accompanying drawings
shall be interpreted as illustrative and mnot
in a limiting sense,

It is also to be understood that the lan-
guage nsed in the following claims is in-
tended to cover all of the generic and specific

features . of the invention herein  described

and all statements of the scope of the inven-
tion, which, as’'a matter of language, might
he said to fall therebetween. ' :

THaving described our invention, what we

claim. zs new and desire
ters Patent,ist > . ‘

1. Apparatus adapted to supersaturate
liquids with gases comprising, in combina-

tion. a- closed ‘liquid container, means. ex-
tending to a point adjacent the bottom there-

to secure by Let-

“of for filling said container with a body of
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liquid prepared for saturation, means for
forcing continuously a finely divided volume
of gas through the liquid in the container,
means for permitting the constant escape of
gas from the top of the container after a
predeterinined pressure has been attained
therein, and means common with said filling
means for withdrawing the supersaturated
liquid.

2. Apparatus adapted to supersaturate
gases comprising, in com-
bination, a closed liquid container, means
for forcing a finely divided volume of
air into the container adjacent the bot-
tom thereof, means for washing the air pre-
paratory to its passage into the container,
means permitting the constant escape of un-
dissolved constituents of the air after a pre-
determined pressure has been attained in the
container, and means having a single con-
nection extending to a point adjacent to the
bottem of said container arranged both to
cupply to and to withdraw liquid from the
container.

3. Apparatus adapted to supersaturate
Liquids with gases comprising, in combina-
tion, a closed liquid container, permanent
pipe connections for supplying to the con-
tainer a prepared body of water, means for
forcing continuously a finely divided volume
of air through the water, means for per-
mitting the escape of undissolved gaseous
constituents of the air from the top of the

8

container after a predetermined pressure
has heen attained therein, means for reduc-
ing the pressure within the container when
the water has heen sufficiently charged, and

35

means connecting with said permanent pipe

connections for withdrawing and botfling
the solution at a pressure somewhat reduced
below said predetermined pressure.

4. Apparatus adapted to supersaturate
liquids with gases comprising, in combina-
tion, a closed liquid container, means for
filtering and supplying water to be treated
to the container, a power driven pump for
forcing a body of air into the container, a
washer for washing the air prior to its entry
into the container, a connection having a dis-
tributor for passing the air in a finely divided
state through the water being treated, said
connection having a branch adapted to supply
pressure to the surface of the water, means
affording the substantially constant escape
of undissolved gaseous constituents of the
air from said container, and a bottling ma-
chine operatively connected to said con-
tainer and arranged to withdraw and bottle,
at a pressure somewhat reduced below that
at which the treatment takes place, the solu-
tion produced in said container.

In testimony whereof we affix our signa-
tures.

ALEXANDER M. SHOOK.
GEORGE R. HANNAN. :
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