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PATENT OFFICE

2,314,984 _
CARBONATING -APPARATUS

- James L' Hudson, Detroit, Mich., assignor to Cen-
tral Discount Company, Detroit, Mich., a corpo-

ration of Mwlugan

Original application August 22, 1940 Serial No.'
353,636. Divided and this apphcatmn July 20,
1942 Serial No. 451,580

(CL 261—19)

6 Claims.

This inventien relates to apparatus for dise
solving gas in liquids and more particularly to
carbonators for charging water or other potable
liquid with CO2 gas. The present application is

a division of my copending application Serial

Ne 353,636, filed August 22, 1940.

The solubility of COz gag in water varies in-
versely with the temperature of the fluids and
directly with the pressure to which they are
subjected during mutual contact; and wunder
any given conditions of temperature and pressure
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the rate at which solution can be effected is de-

pendent upon the areas of mutual contact be-
tween the liquid and gas, the rate of solution
rising with the area of contact. COz gas is usu-

ally supplied in charged cylinders under pressure

that is ample to effect carbonization at satis-
factory rates, especially if cool water is available.
As city water supply pressures are not ordinarily
high enough for efficient carbonating it has been
customary to provide motor driven pumping ap-
paratus to force the water into the carbonating
chamber against the pressure of the COz gas, the
pump motor commonly being controlled by
switch means actuated by a float that rises and
falls with the water level in the carbonator cham-
ber. - Obviously such automatic- pumping appa-
ratus is bulky and heavy and in operation con-
sumes energy so that its relatively high ﬂrst cost
and operating cost are objectionable. In the
few instances in which water is available at
sufficiently high pressure for efficient carbona-
tion some automatic means must be provided
to insure the introduction of both water and gas
In suitable amounts into the carbonating cham-
ber and this has been accomplished by pressure
controlled water and gas valves mutually -con-

nected so as to effect introduction into the car-
bonator chamber of suitable amounts of water

and gas at the same pressure. Such automatic
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of & cycle of operatwn in which the i.ntroduc-
tion into the carbonator of water at. readily
available supply pressures is accomplished by
Iowering temporarily the gas pressure in the car-
bonator by means of autematlc gas venting de-
vices.

A further obJect of the invention is to provide

- apparatus of the character last referred to in

which the number and duration of the periods
during which the pressure is lowered in the car-
bonator is minimized so as to correspondingly
minimize objectionable variation in the discharge
pressure of the carbonator during draft of car-
bonated water.

It is an added ebject of the present invention

- to provide an improved device having the above
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noted characteristics which is simple in con-
struction, dependable in operation, and relative-

"ly inexpensive to manufacture.

Other objects of the invention will appear in
the following description and appended claims,
reference being had to the accompanying draw-
ings forming a part of this specification wherein
like reference characters designate corresponding
parts in the several views.

With the foregoing objects and other more or
less incidental or ancillary objects in view, the

‘invention consists in certain constructions, com-

binations and arrangements of parts as hereln- |
after described and claimed.
In the drawings: | |
Fig. 1 is a side view, partly in section, of an .

“improved carbonating device embodymg the pres-
ent invention.

- Pig. 2 1s a transverse sectional view of the de-
vice of Fig. 1, said view being taken, on an en-

- larged scale, in the direction of the arrows on

the section plane passing through the line 2—2

~ of Fig. 1.
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~valve devices are less bulky and heavy than pump

apparatus but they must be nicely made to insure
the requisite balance of water and gas delivery
- pressures, so that their cost also is unduly high.

It is an object of the present invention to pro-
vide an improved water carbonating device capa-
ble of operating successfully on unequal pres-
sures of gas and water without resorting to the
complication and expense of either motor driven
pumping apparatus or pressure controlled water

and gas valves, as used in the prior practmes |

above referred fto.

More specifically, it is an object of the inven-
tion to provide a carbonator in which the above
stated object is accomplished through the use

Fig, 3 is a transverse sectmnal view of the
distributing tank, the view being taken, on an
enlarged scale, in the direction of the arrows
on the section plane passmg threugh the line

- 3—3 of Fig. 1.

0o

Fig. 4 is a top view of the unpeller wheel
provided in the mixing tank, the view being
taken, on an enlarged scale, in the direction of
the arrows on the plane passmg through the line
4-—4 of Fig. 1.

Before explammg in detail the present inven-
tion it is to be understood that the invention is -
not limited in its application to the details of con-
struction and arrangement of parts illustrated
in the accompanying drawings, since the inven-
tion is capable of other embodiments and of being




~ pensing the carbonated water.
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practiced or carried out in various ways. Also it
is to be understood that the phraseology or termi-
nology employed herein is for the purpose of de-
scription and not of limitation, and it is not in-
tended to limit the invention claimed herein be-
yvond the requirements of the prior art.

In the drawmgs there is shown, by way of ex-
ample, an improved water carbonating device
embodying the present mvention. The invention
is heremn illustrated and described as embodied
in a device used for carbonating water and dis-

be understood that my invention may be success-
fully applied and embodied in devices used for
saturating liquids with gases in general, and is
not limited to water and COz gas. -

The structure illustrated in the drawings com-
prises, generally, & mixing tank connected with
the sources of gas and water supply, in which
tank mixing of the water and gas takes place,
and a distributing tank from which the car-
bonated water is delivered to a dispensing faucet.
While the two tanks, as such, are structurally
separate and distinet the conduif which con-
nects them is always freely open so that said
‘tanks and conduit constitute a container means
having throughout a continuous interior cham-

ber or space within which the water and gas are

mixed and from which the carbonated water 1s
distributed or dispensed. |

Referring to the drawiﬁgs the mixing tank

comprises a cylinder 10 closed at its top by &
cover {I, and at its bottom by a member 12

which is provided with a port {3 to which is con-
- nected a conduit {4 leading from a refrigerator

device i5 which, in turn, is connected to a source
of water supply.
in the conduit (4 in order to prevent reverse flow
- of water. Adjacent the water port {3 there 1s
operatively mounted a water wheel or impeller 1T

which operates a mixer 18 mounted preferably

but not necessarily on the same shaft with the
impeller {71, this latter being operated by the In-
coming water. - A conduit I9 connecting the mix-
ing tank with the source of gas supply opens
into the mixing tank with a port 20. A gas
diffusing stone 21, which may be made of any
‘suitable material such as carborundum or sand-
stone, is provided at the bottom of the mixing
tank under the water wheel {1. A check valve
22 iIs operatively interposed in the conduit |9 to
prevent reverse flow of the gas.

The top portion of the mixing tank is pro-

vided with a connecting conduit or pipe 23 lead-
~ ing to the lower portion of the distributing or
dispensing tank into which it opens with a port
24 provided in the member 235 secured to a cylin-
der 28 having any suitable top closure, the cover
{i of the mixing tank being extended for this
purpose in the particular construction shown.
A discharge pipe 27 having lis inlet near the
bottom of the distributing tank leads to a dis-
 pensing faucet (not shown). In the cover i{ of

the distributing tank there is also provided a re-

lHef valve 28 controlling an escape conduit 29

leading into the atmosphere and adapted to be

closed by operation of & tension spring 38 con-

However, it will

A check valve 6 is interposed

| tributing tank,
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while its bottom is disposed near the lower per
missible water level. Thus, the height of the
well 32 determines the general range of maxi-
mum fuctuations of the water level in the dis-
as hereinafter explained.

In the well 32 there is operatively arranged a

- submerged chambered body 35 connected to the

10

lever 31 by means of a rod 36. In this design I
make the body 35 in the form of a hollow ball.
It is provided with a draining orifice 371 prefer-
ably about one-quarter of an inch in diameter,
a gas admitting orifice 38, preferably about one
sixty-fourth of an inch in diameter, and an ad-

- ditional gas admitting means in the form of a

-15

tube 39 of about one-quarter of an inch in di-

. ameter, said tube being arranged within the bail
~ as shown. The weight of the ball and the resist-
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nected to a lever 3 carrvlns the valve. member -

proper 28* of the valve 28.

In the distribuiing tank there 15 provided a8

“well 32 open at its top and having a ported bot-
tom 33 provided with a valve 34 made of cork
and opening downwardly. The well 32 is se-
cured to the cylinder 28, and has its top dis-

70

ance of the spring 30 are so selected that when
the ball is empty, the spring 30 is capable of
supvorting the ball 35 and closing the valve 28.

However, when the ball 35 contains a consider-
able ,amount of water, and the well 32 is empty,

the spring 30 yields to the weight of the water-
loaded ball and opens the valve 28. The spring
30 is also capable of supporting the ball 35 when
the same is submerged in water, whether empty
or filled, in both cases the load on the spring
being less than that produced by the empty ball
when the well 32 is also empty.

The operation of my improved carbonizing
device is as' follows: The water from the pipe
line or any other suitable source of water sup-
ply enters the conduit {4 usually at a pressure
of about forty pounds per square inch and passes
through the refrigerator 1% wherein it is cooled
to ahout 40° F. in order to increase its gas ab-
sorbing capacity. Passing through the check
valve 16 the water issues from the port 13 in a
stream capable of rotating the impeller T actu-
ating the mixing wheel (8. At the same time
CO: gas usually under pressure from 60 to 120

pounds per square inch is passing through the

conduit 19, check valve 22, port 20, and enters
the mixing cylinder through the diffusing stone
21 which acts to separate the gas Into a large

number of minute streams. Passing up through

the stirred water, the gas is absorbed thereby
and carbonated water fills the entire tank and
passes through the pipe 23 into the distributing
tank. In starting operation of the device the
draft faucet may be held open until water begins

tn issue, the vent valve 28 being closed. Then

if the faucet is closed pressure begins to build
uo in the space enclosed by the two tanks. With
the pressure in the tanks approximately at-
mospheric when the inflow of water and gas
begins, such inflow will continue in the case of
the water until the tank pressure reaches the
maximum water pressure in the supply line
and after that the inflow of gas continues until
the tank pressure reaches approximately that
nf the maximum pressure in the gas supply line.
The rate at which the stone 21 and check valve
22 can pass gas through it is low enough so that
an ample amount of water can enter the tanks
before the pressure therein rises to the water

. Suonly pressure.

The carbonated water enters the distributine

“tank through the vort 24 and fills the tank until

the pressure of the gas and air entrapped in

‘_ the upner part of the distributing tank substan-

tially reaches maximum gas pressure. This oc-

. curs.when the water reaches the level approxi-

posed near the upper permissible water level. (2

" mately at the line 40—40.

‘It will be understood that when the water level



2,314,084

reaches the cork valve 34, said valve will rise
and close the opening in the botitom of the
well 32, but that when the water rises above
the top of the well, the well will be filled and
the body 36 will be submerged and filled.

If a quantity of carbonated water is now with- .

drawn from the dispensing faucet, the water will
drop to a lower level, say level 41-—41. This will
relieve the pressure in the chstnbutmg fank and
will permit a small quantity of gas to escape from
the carbonated water, this being replaced by
additional gas seeping m through the porous
stone 2§.

It is an important advantage of the present
invention that in most withdrawals of carbon-
ated water from the faucet the resulfing fluc-
tuations of the water level in- the distributing
tank do not affect the relief valve 28, since the
- well 32 remains filled. Therefore, sudden drops
of pressure during withdrawals rarely occur and
the carbonated water usually comes out of the
faucet in an even stream and without spurting.

When, however, the water level in the dis-
tributing tank drops to an undesirably low level,
such as 42—42, and continues to fall, the weight
of the water in the well 32 opens the valve 34
and permits discharge of water through the
bottom of the well. When the well 32 is emptied
to about level 43—43, the weight of the filled
body 3% becomes sufficient to overcome the re-
sistance of the spring 30 and to open the relief
valve 28, thereby venting excess gas and de-
creasing the pressure in the distributing tank

%

- carbonating .deirice in which the -actioh of the |

vent valve is not dependent directly on the water
level in the distributing tank, and therefore
fluctuations of said water level do not affect.
the operation of the dispensmg faucet. The
device is ‘automatic in its action. In addition,

-should the water supply completely fail, the de-

- vice automatically shuts off the . escaping gas |

10
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and in the mixing tank to substantially at-

mospheric pressure. This drop in pressure iIs
made possible by the fact that the gas discharge
capacity of valve 28 is much larger than the

effective inlet capacity of check valve 22 and.

diffusing stone 21. Water from the supply line
then rushes into the mixing tank. and carbon-
- ated water contained in the mixing tank rushes
into the distributing tank filling the same again
to the level 40—40.

- By suitably proportionine the relative eﬂfectwe
capacities of vent valve 28, the check valve 22
and diffusing stone 21 and also the relative ef-
fective capacities of openings 37-and 38 and of
the valve 34 and tube 39, it is possible to insure
that the vent valve 28 will ke held open long.

enough to insure admission of the requisite 50

amount of water from the supnly Hne and vyet-
that the action of the system is rapid enough
<0 that the water will not fall subsfantlally below
the level 484—44 in the distributine tank af any
time under normal operating cnnditions

Tn Fig. 1 there is shown in full ines the respec-
tive positions of the parts in the disfributing
tank with valve 28 closed and ‘well 22 filled. In
dotted lines there are shown poé,itions of the
parts when the valve 28 opens. - .

Tt is also gn important advantage of the pres-
ent invention that should the water suoplv fail .
for anv reason no apprecidble wasté of gas oc-
curs. In my improved device, should the dis-
tributing tank be emptied. the water from the
body 35 will drain through the orifice 37, and

the spring 30 will then close the valve 28 pre--

venting wasteful escape of gas. When the dis-
tributing tank is being emptied rapidly, drain-

ing of water from the body 3% is increased In-79

rate by the action of the gas admitting tube 38
which comes into action to aid orifice 38 when
the water level in the well 32 falls below the
mouth of said tube 39.

30

preventing undesirable waste thereof.
What I claim is: -

1. In liquid-carbonating appal atus, the com-
hination of closed container means havmg a
continuous chamber within which CO2 gas can
be mixed with liquid under pressure and from
which the carbonated liquid can be dispensed;

a liquid supply conduit opening into the con-

tainer means: means associated with sald con-
duit for preventing outflow fherethrough from
the container means; an inlet conduit. for CO:
gas opening into the lower part of the enclosed
space of the. container means, said conduit hav-

'ing a fixed metering passage and being con- .

structed and arranged to afford constant access
of gas to the container means; a discharge con-
duit for carbonated liquid leading from the con-
tainer means with its inlet opening below the
top of the chamber space of the container means;
a gas vent conduit for conducting gas from the
upner part of the chamber space of the con- -
tainer means to the atmosphere, the effective
gas-conducting capacity of said vent conduit
being substantially greater than: that of the said

inlet conduit for gas; a vent valve for controlling

flow through the vent conduit; and means for

actuating the vent valve controlled by the rise

. and fall of the level of liquid within the con-

tainer means to open the vent conduit when said

~ liquid falls below a predetermined level and

40

in.claim 1 in. which the means for actuating
the vent valve comprises a well disposed within

to close said conduit when said liquid has risen
again above said level.

2. A liquid-carbonating apparatus as claimed
in claim 1 in which means is associated with
the gas inlet conduit and the confainer means
for dispersing the gas entering the latter. -

3. ‘A liquid-carbonating apparatus as claimed

the container means and’having an opening in
- its upper part through which liquid rising in
the container means can flow into the well and
having an outlet aperture in its lower part, a
valve device for the said outlet aperture hav-

- ing g part buoyant in liquid and sensitive to

-change in the liquid level in the container to_
- 65 maintain said aperture closed while the liquid is
above a predetermined level adjacent the lower
-part of the well and to open said aperture when

the liquid falls below that level, and a body dis-

posed in the lower part of the well and opera-
go fively connected to the vent valve, said body

3

being sensitive to the liquid level in the well
to open the vent valve when the said level falls
below a predetermined level and to close it when

the said level rises again.

4. A liquid-carbonating apparatus as claimed
in claim 1 in which the means for actuating the

- vent valve comprises a well disposed within the

container means and having an opening in its
upper part through.which liquid rising in the
container means can flow into the well and hav-

- Ing an outlet aperture 1n its lower part, a valve

device for the said outlet aperture having a part
buovant in liquid and sensitive to change in the

liquid level in the ‘container to maintain said

There IS thus prowded an improved water 76 aperture closed while the Hquid is above a pre-

L
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determined level a.djacent. the lower part of

the well and to open sald aperture when the

liquid falls below that level, a spring opera-
tively connected to the vent valve tending to

close the same, and a drainable chambered body

arranged in the well and operatively associated
with the vent valve and the said spring, said
body being constructed to admit liquid to its
interior when immersed in liquid in the well and
to discharge the liquid from.its interior when
not so immersed and having.a weight when con-
taining liquid therein and not immersed, but

not otherwise, to hold the vent valve open against

the force of the said spring.
2. A liquid-carbonating apparatus as claimed

in claim 1 in which the container means com-

prises  a tank enclosing the space for mixing
the gas and liquid and a second tank having its
interior space in open communication with the
interior of the first tank to receive therefrom
carbonated liquid for distribution, with the vent
passage of the apparatus leading from the upper
part of the second tank.

6. In liquid-carbonating eppa.ratus the com-
bination of closed container means comprising
a tank within which COz2 gas can be mixed with
liquid under pressure, a second tank having its
interior space in open communication with the
Interior of the first tank to receive therefrom
carbonated liquid to be distributed, an interior
- well arranged in the second tank and having an
opening in its upper part through which liquid

10
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rising in the said tank can flow into the well
and having an aperture in its lower part and
a float valve for controlling flow of liquid through
sald aperture, the last named valve being con-

“frolled by change of the liquid level outside the

said well to open said aperture when said level
falls and to close it when the level rises: a liquid
supply conduit opening into the first tank: a
check valve associated with said conduit for
preventing outflow therethrough from the first
tank; an inlet conduit for CO: gas opening into
the lower part of the first tank, said conduit
having a fixed metering passage and being con-

- structed and arranged to afford constant access

15
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of gas to said first tank; a discharge conduit
for carbonated liquid leadmg from the second
tank with its inlet opening below the top of the
chamber space of the said tank: a gas vent
conduit for conducting gas from the upper part
of the chamber space of the second tank to the
atmosphere, the effective gas-conducting ca-
pacity of sald vent conduit being substantially
greater than that of the said inlet conduit for

gas; & vent valve for controlling flow through

the vent conduit; and means for actuating the
vent valve controlled by the rise and fall of the
level of liquid within the second tank to open
the vent conduit when the said liquid falls below
a predetermined level and to. close said conduit
when said liquid has risen again above said level.

JAMES 1. HUDSON.
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