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To all whom it may concermn: o

Be it known that we, JOSEPHSCHNEIBLE, of
Brooklyn, in the county of Kings, and CARL
A. SCHNEIBLE, of New York, in the county of
New York, and State of New York, have in-
vented certain new and useful Improvements
in the Art of and Apparatus for Aerating

- Liquids; and we dohereby declare that the fol-
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lowing is a full and exact description thereof,
reference being had to the accompanying
drawing, and to the letters of reference
marked thereon, making a part of this speci-
fication.

Heretofore the charging or aerating of lig-
uids with carbonic or other gas has been ef-
feeted by a more or less violent mixing of the
oras with the liquid, as by agitation of the lig-
uid in a closed vessel with the gas, or by dis-

charging the gas under high pressure into the

liquid, or by using the gas under high press-
ure in an atomizing apparatus, or by forcing
the mingled gas and liquid under high press-
ure through a series of fine apertures or
through a mechanical stirrer or agitator, or by
forecing the ligquid in the form of a fine spray
into a receptacle filled with the gas and sub-
sequently fixing the mixture by agitation.
Other processes more or less analogous to
some of the foregoing have also been used and
in all of them a greater or less degree of vio-
lence in the mixing has been considered an
essential. Furthermore,in all methods hith-
erto practiced the mixing of the gas with the

liguid has been followed almost immediately
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by a reduction of the pressure upon the
charged liquids. Inoneinstance it has been
attempted to provide for the carbonating of
liquid as it is drawn from a dispensing-cock

by causing the gas to pass under a high press-

ure through an ejector-nozzle into a water-

pipe which is connected directly with the dis-

pensing-cock. In this case neither the gas
nor the water will flow while the dispensing-
cock is closed, and consequently the operation
is not continuous. Moreover, when the dis-

pensing-cock is open the water is propelled
rapidly by the gas through the pipe and the
dispensingecock, and as no pressure is then
maintained upon the water and gas there 1s
no fixing of the gas in the water, but gas and |
water in varying relative proportions issue

the gas with the liquid.

| from the cock, and such gas as may be carried

along by the water info the receiving-vessel
is immediately giveun off and the water be-
comes still. After manyexperiments and by
most careful and oft-repeated tests we have
discovered that vastly superior results may
be secured by altogether avoiding violence
throughout the process of charging and by
mixing the gas with the liquid as quietly as
possible. We have also found that it is neec-
essary to maintain pressure upon the liquid
throughout the process of charging—that is,
after the introduction of the gas, as well as be-
fore. Actual measurementsshow that by the
use of our process, as compared with the pro-
cesses heretofore followed, a given quantity of
liquid will be more heavily charged and the
gaswill beretained by the liquid for a longer
time and given off with less freedom when the
liquid is exposed to atmospheric air, appa-
rently indicating a more intimate union of
The further results
are that there is much less waste of gas both
during the process of charging and subse-
quently thereto, and that the foaming and

frothing of liquids which are subject to such
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actlon, as beer, i1s almost entirely prevented. -

The process which we have invented and
which is designed to accomplish the results
mentioned and to provide for the continuous.
charging of any quantity of liquid which may

thereafter be withdrawn from the apparatus
for storage ortransportation or any other pur-
pose consists, essentially, in allowing or caus-
ing the liquid to be charged to flow continu-

ously and quietly in a smooth and steady

stream at a suitable point in the stream or
current, introducing a steady and quiet flow
of gas, making the pressure on the gas and
that on theliquid as nearly equal as possible

at the point of mingling and in maintaining

a constant and uniform pressure upon the
liquid after the introduction of the gas.

In the accompanying drawing we have
illustrated an apparatus which may be used

to carry ourimproved processinto effect; but

we do not intend to limit our invention by
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anything that is shown in said drawing, and

many different arrangements of apparatus
might be used to practice our process.
In the apparatus shown for illustration of
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the process the liguid to be charged flows
through apipe 11 underthe mﬂuence of grav-
ity or of a pump from a supply tank or ves-

-sel 10, At a convenien! point in the pipe 18

~supply, and thence a pipe 13

areceiverl)d.
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placed a suitable connection 12 for the gas-
conducts the
liquid through a cooler 14 into the bottom of
The gas-supply, which isshown
as an ordinary liquid-carbonate container 16,
is connected with the liquid-supply pipe at
12 by a pipe 17, which is provided with a
pressure-regulating valve 18, a supplemental
regulating-valve 19, a stop-valve 20, and a
check-valve21. Thesupply-tank 1018 placed
at such a height or the pump is so regulated
as to give to the liquid in the pipe a suitable
pressure. The pressure-regulating valve 19
of the gas-supply is set to maintain the press-
ure upon the gas as it enters the moving col-
umn of liquid at 12 asnearly equal as possible
to the pressure on the liquid at that point.
Instead of allowing the pressure to be re-

- duced after the mixing of the gas we maintain

the pressure upon the liquid after the intro-
duction of the gas as well as before, and this we
acecomplish in the apparatus shown by mak-
ing both the supply-tank and the receiver as

~ closed vessels and by connecting them by a
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pipe 23. Whateverpressureisthen put upon
the liquid in the pipe 11 the same pressure
will therefore be maintained upon the liquid
after it is mingled with the gas, and the ab-
sorption and fixing ot the gas in the liquid
will be facilitated accordingly.

Before the process of charging is com-
menced an initial pressure is established
throughout the system of pipes and tanks.
As this initial pressure is intended not toin-
troduce gas into the liguid, but to operate
merely as a eushion to fix the gas already in
the liquid, it may be established in any con-

venient manner, as by admitting either gas

or compressed air. Thedegree of thisinitial
pressure varies according to the degree to
which the liquid 1is to be charged; but some
degree of pressure 18 essential, as without it
the gas would not become fixed in the newly-
chawed liquid. The connecstion of the re-

turn-pipe 23 enables the pressure to be main-

tained uniformly without the use of relief-

valves and without requiring any further at-

“tention from the operator, as the gas or air
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displaced in thereceiving-tank by the inflow-
ing liquid will take the place in the supply-
tanlk or the liquid drawn therefrom. Fur-
thermore, as the system of pipes isnowhere
open to the atmosphele ther'e can be no waste
of gas.

We prefer to assist in fixing the gas in the
charged liquid by cooling the same as it

passes from the mixing- Domt as indicated in

the drawing.

The practlee of our improvement in the art
of aerating or charging liquids, whether car-
ried on by the apparatus described above or
by any other suitable apparatus, has always

in viewas the immediate resultfo be attained

|

| the avoidance of all violent agitation during
the entire processand the effecting of thefirst
mixing of the gas with the liquid as quietly as
possible. To this end, therefore, we put both
the liquid and the gas under suitable and
substantially equal pressure, causing both to
flow continuously in steady and quiet streams,
and mingle the gas and liquid quietly and

the mingled gas and liquid ander pressure to
effect the combination of the two. If is 1m-
portant to preserve a substantial balance be-
tween the pressure on the gas and liquid, as
any material excess of pressure on the gas
would produce corresponding agitation at the
point of the mingling of the gas and liquid.
We also maintain the pressure upon the liquid
substantially equal before and after the min-
ogling of the gas therewith, or, in other words,

maintain about the same pressure in thesup-

ply-tank and in the receiving-tank. This
balance of pressure on the liquid before and
after the mingling with the gas 1s most con-
veniently effected by establishing free com-
munication without access to the external air
from the surface of the charged liquid to the
supply of liquids to be charged.

- It is of course essential,in order that the
liguid may flow into the receiver, that the
pressure on the liquid before it reaches the

receiver shall be greater than that on the sur-

face of the liquid in the receiver. The lat-
ter is of course the initial pressure, which 18
established before the process of charging is
commenced, while the excess of the formel is

secured by elevatmﬂ' the supply-tank or by

using a pump. Aecmdinfﬂy the pressure on
the hqmd at the point where the gas is in-

troduced is equal to the initial pressure plus

the weight of the column of water at that

point, and this total gives the figure at which
the regulating-valve in the gas-supply pipe
mitst be set. |

We claim as our invention—

1. The improvement in the art of aerating
or charging liquids with gas, which consists
in producing a smooth and steady flow of
the liquid under a uniform pressure, produc-
ing a smooth and steady flow of the gas un-
der a uniform pressure, mingling the gas and

liguid quietly and without agitation, and
‘maintaining a uniform pressure upon the

mingled gasand liquid, substantiallyasshown
and desembed

2. The 11nprovemeut in the art of aerating
or charwmw liquids with gas, which GOHSIS‘[S
in producinﬂ‘ a smooth and steady flow of
the liquid under a uniform pressure, produc-
ing a smooth and steady flow of the gas un-
del a uniform pressure, mingling the gas and
liquid quietly and without an‘itation and
maintaining a substantially equal pressure
upon the hquld before and after the min-

gling of the gas therewith, substantially as

bhOWIl and dBSCl 1bed.

8. The improvement in the art of charging
hqmds with gas, which consistsin ploducmﬂ'
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| with the least posc-uble agitation, maintaining
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a smooth and steady flow of the liguid un- | for maintaining the pressure of the gas sub-
der pressure, producing a smooth and steady | stantially equal to the pressureon the liquid,
flow of the gas under a substantially equal | and an independent pipe for establishing
pressure, mingling the gas and liquid quietly | free communication below the surface of the

5 and without agitation, and establishing free | liguidin the receiving-tank and the liquidin zo
communication, without access to the exter- | the supply-tank, substantially as shown and
nal air, between the surface of the charged | described. |
liguid and the supply of liquid to be charged, | = In testimony whereof we have signed our

substantially as shown and deseribed. names to this specification in the presence of
ro 4. An apparatus for charging liquids with | two subscribing witnesses.

gas, comprising a liquid-supply tank, a re- | | JOSEPH SCHNEIBLE.

ceiving-tank, a pipe for communicating the - CARL A. SCHNEIBLE.

liquid from the supply-tank to the receiving- Witnesses:. | -

tank, means for introducing gas into the | A. N. JESBERA,

15 moving column of liquid in said pipe, means _ A, WIDDER.
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