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GAS-OPERATED CARBONATING APPARATUS ' 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to carbonating apparatus 

wherein the liquid to be carbonated and the carbonated 
mixture are circulated through the apparatus by the 
carbonating gas itself and without the aid of motor 
driven liquid pumps. 

2-. The Prior Art 
Such‘ apparatus is known wherein water or other liq 

uid ?ows from its source, such as a‘ city water supply, 
under normal pressure into a combined reservoir and 
pre-carbonatiiig chamber and is forced from‘ said 
chamber by the gas itself into a combined mixing and 
dispensing chamber, the supply of carbonating gas to 
both said chambers being controlled by an electromag 
netic valve which is controlled by a switch operated by 
a ?oat in the mixing and dispensing chamber. The sup 
ply of carbonating gas is automatically shut off upon 
interruption ‘of the supply of water or upon depletion 
of the carbonating mixture faster than it can be re~ 
placed by water from the reservoir, and if the gas is shut 
off, the water ?ows into the apparatus under the water 
supply pressure and may continue to flow until the ris 
ing of the ?oat opens the switch and the gas supply is 
shut off, after which in order to resume operation, it 
has been necessary to manually close the switch. 

In another apparatus described in my US. Pat. No. 
3,578,214, a constant gas pressure, for example, 60 
p.s.i. is supplied through a restricted duct to the mixing 
and dispensing chamber so that if water fails to enter 
the apparatus from the source, or if carbonated mixture 
is depleted from the dispensing chamber by withdraw 
ing the mixture faster than it can be replaced by water 

' from the reservoir, the ?oat controls a solenoid 
operated switch which will be opened to cut off the gas 
supply and cause the reservoir to vent and thereby 
allow the water to enter the reservoir from the source. 
The dispensing valve being held open, the 60 lb. gas 
pressure is quickly reduced to near zero because the 
in?ow of gas is impeded by the restricted duct and 
therefore the water ?ows from the reservoir into the 
mixing and dispensing chamber until the water level 
rises sufficiently to‘ cause closure ,of the ?oat-operated 
switch and the consequent restoration of the gas supply 
to'the apparatus. Then the dispensing valve is closed 
and normal operation or cycling of the apparatus is re 
sumed. 
However, this known apparatus requires two tanks, 

namely, a combination liquid reservoir and precar 
bona'ting chamber and a combination mixing and dis 
pensing chamber, and a ?oat-controlled solenoid oper 
ated valve for controlling in?ow of water or other liq 
uid'into the apparatus. 
Also, the prior apparatus requires one supply of gas 

at a high pressure such as 130 p.s.i. and another supply 
of gas at lower pressure, such as 60 p.s.i., in order to 
cause the ?ow of liquid from one chamber to the other 
and to adequately saturate the liquid before the dis 
pensing thereof. 

SUMMARY OF THE INVENTION 

Among the objects of the invention is the provision 
of carbonating apparatus which overcomes the objec 
tions to and disadvantages of the prior art apparatus, 
and which requires only one tank or chamber and in 
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2 
which there is automatically controlled replenishment 
of the ‘liquid to be carbonated, and also there is thor- ’ 
ough saturation of said ‘liquid from a supply of carbon 
ating gas at a pressure that is less than required in prior 
art apparatus. 

Another object is to provide carbonating apparatus 
of this character which ensures continuously a full ‘head 
of gas in the-tank to ensure continuous carbonation of 
the liquid and precarbonation of incoming fresh water. 

It is a further object to provide in such apparatus 
means including a novel and improved valve to reduce 
loss of gas during re?lling of the tank or chamber after 
the dispensing-therefrom of the carbonated liquid, i.e., 
means to control automatically the replenishment of 
the water. > . 

The invention also contemplates a novel and im 
proved valve means which admits or shuts off supply of 
gas to the tank and at the same time vents or prevents - 
venting of the gas, respectively, when a separate dis 
pensing valve is opened or closed, respectively. 
The invention also provides simple and economical 

means for refrigerating the carbonated liquid in the 
tank by which a coating of ice is produced on the inner 
surface of the tank wall and the liquid in the tank is 
caused to circulate with a swirling action into contact ' 
with the ice, whereby the liquid is quickly and thor- . 
oughly and continuously cooled. 

It is highly important that the invention provides for 
a continuous but restricted ?ow of gas into the tank 
from a source of gas supply and an unrestricted ?ow of 
gas from the same source but intermittently, for exam‘ 
ple, each time the dispensing valve is opened, and thus 
ensures continuous carbonation and cooling of the liq~ 
uid, adequate gas pressure at all times for dispensing 
carbonated liquid, and quick automatic replenishment 
of the liquid to be carbonated. 

BRIEF DESCRIPTION OF THE DRAWINGS 
For a more complete understanding of the invention, 

reference should be had to the following description in 
conjunction with the accompanying drawings in which: 
FIG. 1 is a schematic side elevational view of the gas 

operated carbonating apparatus embodying the inven 
tion showing the dispensing valve in closed position, 
FIG. 2 is an enlarged plan view approximately on the 

plane of the line 2--2 of FIG. 1 with portions of the 
tank broken away; 
FIG. 3 is a longitudinal vertical sectional view of_the 

valve mechanism shown in FIG. 1, illustrating the dis 
pensing valve and the gas inlet valve in open position 
and the vent valve in closed position; 
FIG. 4 is a view similar to FIG. 3 with portions omit 

ted and showing the gas inlet valve in closed position‘ 
and the vent valve in open position to permit in?ux of 
liquid into the tank; ‘ _ 

FIG. 5 is an enlarged fragmentary vertical sectional 
view aproximately on the plane of the line 5-5 of FIG.’ 
2; > 

FIG. 6 is a greatly enlarged vertical sectional view 
through the tank on the plane of the line 6--6 of FIG. 

FIG. 7 is a schematic combination vertical sectional 
and side elevational view of the upper portion of the 
tank and the valve mechanism showing the gas inlet 
valve closed and‘ the vent valve open to permit in?ux 
of liquid into the tank, the direction of ?ow of gas being 
indicated by the arrows; 
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FIG. 8 is a similar view showing the gas inlet valve 
open and the vent valve closed, the direction of ?ow of 
liquids and gas being indicated by the arrows; 
FIG. 9 is an enlargement of a portion of FIG. 6 show 

ing the liquid inlet check valves; 
FIG. 10 is a schematic side elevation of the tank and 

a refrigerating coil thereon, with portions of the coil 
and of the tank broken away and‘ shown in section; ' 
FIG. 11 is a schematic side elevational view of a mod 

ification of the valve mechanism including an operating 
solenoid. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Speci?cally describing the invention, the whole as 
sembly is illustrated in schematic side elevation in FIG. 
1 of the drawings and includes a tank A which may be 
formed of any suitable material and of any desired 
shape and supported in any suitable manner, for exam 
ple on the underside of a counter. For clearness in illus 
tration the tank has been shown as formed of transpar 
ent material and as including a body 1 having cylindria 
cal wall portions 2 between its ends and a removable 
cover 3 at one end. Also included in the assembly is a 
main gas control valve B and a dispensing valve C 
which may be of the same nature as the valve shown in 
U.S. Pat. No. 3,41 1,540. The control valve has an inlet ‘ 
4 connected to a supply tank for carbonating gas under 
pressure by a pipe 5 that includes a T-fitting 6 one 
branch 7 of which is connected by a tube 8 to a gas inlet 
pipe 9 mounted in the tank and which in turn is con 
nected to a carbonating head D which includes perfo 
rated pipe coils 10 to which are also connected a sec 
ond gas inlet pipe 11 which is connected to one branch 
12 of a T-?tting 13, another branch 14 of which is con 
nected to the outlet 15 of the control valve B. The third 
branch of the T-?tting is connected by tube 16 through 
an outwardly opening check valve 17 to a gas vent in 
the form of a nipple 18 for venting gas from the tank 
which coacts with a valve disk 19 carried by a ?oat 20 
reciprocably mounted on a support rod 21 in the top of 
the tank and being responsive to changes in the liquid 
level in the tank so that when the tank is full of liquid 
'the valve disk seats on the nipple 18 to close the vent. 

~ The gas is vented from the tank when the vent is open 
as shown, for example, in FIG. 5 and while liquid to be 
carbonated is ?owing into the tank through a pipe 22 
and double outwardly closing check valves 23 and 24 
(FIG. 6). Preferably a liquid inlet duct 22a to which the 
pipe 22 is connected is disposed in the cover of the tank 
in eccentric relation to the cylindrical wall portions 2 
of the tank (FIGS. 2, 6 and 9). Desirably each check 
valve 23 and 24 comprises a resilient packing disk 25 
held in a metal cup 26 that is normally biased by a com 
pression spring 27 so as to cause contact of the packing 
disk with a valve seat 28 on the ?tting. These check 
valves permit free in?ow of the liquid to be carbonated, 
for example water from a supply of a pressure of, for 
example, 20 p.s.i. but prevent the out?ow of the liquid 
from the tank and the escape of gas through the liquid 
inlet duct 22a. 

It is also desirable to havev known types of inwardly 
opening rubber check valves 30 and 31 for the respec 
tive gas inlet pipes 9 and 11. Also in accordance with 
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the invention the gas ?ows from the source through the 7 
tube 8 into the pipe 9 through a restricted passage 32 
so that there may be a continuous but restricted or slow 

4 
?ow of carbonating gas, for example carbonic acid gas, 
into the tank. Inlet duct 33 for the pipe 11 is unre 
stricted but ?ow of gas therethrough is intermittent, for 
example each time the dispensing valve C is opened for 
dispensing carbonated liquid fromgthe tank through a 
discharge pipe 34 one end of which is disposed adja 
cent the bottom of the tank while the other end is con 
nected by a tube 35 to the inlet nipple 36 of the dis 
pensing valve casing as shown in FIGS. 1 and 3. 
A part of the dispensing valve casing 37 has a dis 

charge opening 38 at one end of which is a seat 39 with 
which coacts a valve disk 40 carried by a reciprocable 
actuating rod generally designated 41; and the other 
end of the discharge opening is a mixing chamber 42 
from which leads a dispensing nozzle 43. In FIG. 3 the 
valve is shown in open position but it is normally biased 
into closed position by a spring 44 which biases the ac 
tuating rod H in the direction to close the valve. As 
shown, the actuating rod includes a threaded stem 46 
which carries the disk 40 and is connected by a cou 
pling 47 to a rod section 48 slidably guided in an open 
ing 49 in the casing of the main control valve B. The 
spring 44 is interposed between a shoulder in said cas 
ing of the main control valve and the coupling 47. 
Connected to the section 48 of the actuating rod by 

a screw thread 51 is a rod section 52 of smaller diame 
ter on which is relatively slidably mounted a gas control 
valve 53 and which has an O-ring packing 54 to coact 
with a frusto-conical valve seat 55 disposed between 
the inlet port 4 and the gas outlet port 15. Also having 
a relatively slidable connection with the rod section 52 
and loosely located in recess in valve casing is a vent 
valve head 56 which has a packing disk 57 to cooperate 
with a vent valve seat 58 to control a main vent opening 
58a. The gas control valve 53 and the vent valve 56 are - '_ 
normally yieldingly held apart by a compression spring , 
59, and the rod section 52 has a head 60 loosely dis-~ 
posed in a recess in the valve head the end of which is ' 
abutted by the head 60 for actuating the latter‘ into 
open position as shown in FIG. 4, and for permitting 
the valve head to be pressed by the spring 59 into 
closed position as shown in FIG. 3. , , 

It will be noted that the valve 53 is slidable .in a cylin 
der 61 with an O-ring packing 62 to prevent gas leak 
age, and the coupling 47 slides in a cylinder 63 in the 
dispensing valve casing so that the actuating rod is ac 
curately guided for longitudinal movement, thereby to 
ensure proper coaction of the valve packing ring 54 
with the valve seat 55 as well as proper coaction of the 
vent valve disk 57 with the valve seat, and also proper 
coaction of the dispensing valve disk 40 with its seat. 
The actuating rod H is shown as spring actuated in 

one direction to close the valves 54,55 and the dispens 
ing valve 39,40, and the actuating rod is actuated in the 
other direction to open the valves by a hand lever E 
pivotally mounted between its ends at 65 on the valve 
casing and having one end in abutting relation to a pin 
66 which projects from the end of the valve stem 46. 

In the operation of the invention so far described, as 
suming the tank is empty, the ?oat 20 is at its lower po 
sition as shown in FIG. 1, and the dispensing valve C is 
closed as shown in FIG. 7; the gas control valve 54,55 
is also closed while the vent nipple 18 and the vent 
valve 57,58 are open as shown in FIG. 7. Liquid to be 
carbonated will ?ow at its supply pressure into the tank 
and at the same time pre-carbomiting gas will ?ow 
through the restricted passage 32 and pipe 9 into the 
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carbonating head D. At the same time, that the water is 
‘flowing into the tank, the gas is being vented through 
the nipple l8, tube 16, T-?tting 13 and main vent open 
ing 58a to permit the liquid to ?ow freely into the tank 
until the level of the liquid causes the ?oat valve disk 
19 to close the nipple 18. The in?ux of water will then 
be prevented by the pressure in the tank. When the dis 
pensing valve is opened the actuating rod causes open 
ing of the gas control valve 54, 55 so as to admit gas 
into the tank through the pipe 11 and cabonating'head, 
as shown in FIG. 8, while at the same time the vent 
valve 57, 58_ is closed. Consequently, gas ?ows from the 
source through the T-?tting and the tube 11 so as to 
force the liquid out of the tank through the tube 35 as 
indicated by the arrows; during this time the gas will 
continue to ?ow slowly through the restricted passage 
32 but the gas will be prevented from escaping from the 
tank by the closed vent valve 57, 58. 
A modi?cation of the invention is shown in FIG. 11 

where a solenoid F is provided instead of the hand op 
erated lever E for reciprocating the actuating rod for 
the gas control and vent valve B. The armature of the 
solenoid has a stem 70 which correspondes approxi 
mately to the stem 46 of the dispensing valve shown in 
FIG. 3, and the stem 70 is connected to the rod section 
48 in the same manner in which the stem 46 is con 
nected to the rod section in FIG. 3. The valve B is con 

7 nected to the tank approximately in the same manner 
as shown in FIG. 1. In this construction the valve B may 
be remotely related to the carbonating and dispensing 
apparatus and instead of the operator actuating the 
hand lever E, he will energize the solenoid F through 
a suitable switch controlled circuit generally by the 
wires 71. 
The invention contemplates both pre-carbonation 

and continuous carbonation of the liquid for simulta 
neous cooling of the carbonated liquid, and as shown 
in FIG. 11 of the drawings the tank A is surrounded by 
a known-type of refrigerating coil 72 which when in op 
eration builds on‘ ‘the inner surface of the cylindrical 
portions of the tank wall a layer of ice the thickness of 
which is indicated by the dot-and~dash line G. The de 
gree of refrigeration is controlled by any known appa 
ratus which includes temperature sensitive tube or rod 
73 and a control unit 74 associated therewith in known 
manner. As hereinbefore described, the inlet 25 for the 
water or other liquid to be carbonated is disposed ec 
centrically to the layer of ice which is coaxial with the 
cylindrical portions 2 of the wall so that the in?owing 
liquid is caused to circulate with a swirling action into 
contact with the ice and the liquid is thus quickly, thor 
oughly and continuously cooled during the operation of 
the apparatus. 
The invention therefore provides for continuous but 

restricted ?ow of gas into the tank from a source of gas 
supply at a pressure of, for example 80 p.s.i. to main 
tain a head of gas in the tank, and also provides from 
the same source an unrestricted but intermittent ?ow 
of gas through the passage 33 and pipe 1 l, for example 
each time the dispensing valve is opened, during which 
time escape of gas is prevented by the closed vent 
57,58. Thereby the invention ensures continuous car 
bonation and cooling of the liquid, adequate gas pres 
sure at all times for dispensing the carbonated liquid 
through the tube 35 and the dispensing valve with a 
minimum amount of gas, and quick, automatic replen 
ish'ment of the liquid to be carbonated without any pos 
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6 
siblity of over?ow of the incoming liquid or of shutting 
off the supply of gas to the tank. 
While I have shown and described the now-preferred 

embodiment of the invention, it will'be understood that 
this is primarily for the purpose of illustrating the prin 
ciples of the invention and that modifications and 
changes can be made in the structural details without 
departing from the spirit or scope of the invention. 

I claim: ' 

l. Acarbonating apparatus comprising a tank having 
an inlet duct with an inwardly opening check valve for 
liquid under pressure from-a supply of liquid to be'car 
bonated, said tank also having two gas inlet ducts with 
inwardly opening check valves for admitting gas under 7 
pressure, one duct being connected directly to a source 
of gas supply and having a‘ restricted portion to retard 
the flow of gas into the tank, means including a dis 
charge pipe having one end near the bottom of the tank 
for dispensing the carbonated‘ liquid from the tank, a 
dispensing valve including a housing having an inlet 
connected to the other‘end of said discharge pipe and 
having an outlet, a valve in said housing for controlling 
?ow of liquid from said inlet through said outlet, a gas 
vent for said tank having a liquid level responsive valve 
which is closed and open when the liquid level in the ' 
tank is at and below a predetermined level respectively, 
and control valve means actuated by said dispensing‘ 
valve and providing for ?ow of gas from said gas supply 
through the second-mentioned gas inlet duct into the 
tank and for simultaneously preventing ?ow of gas out 
of the tank through said vent upon opening of said dis 
pensing valve, said control valve also providing for 
stopping ?ow of gas into said second-mentioned gas 
inlet duct and for simultaneously venting gas from the 
tank and consequently permitting ?ow of water into the 
tank when the dispensing valve is closed and before the 
closing of said gas vent by said liquid level responsive 
valve at said predetermined high liquid level, said re 
stricted gas inlet duct retarding the flow of gas there 
through into said tank to maintain ahead of gas in the 
tank and to cause pre-carbonat'ion of the incoming wa 
ter. ' 

2. A carbonating apparatus comprising a tank having 
an inlet duct with ‘an inwardly opening check valve for 
liquid under pressure from a supply of liquid to be car 
bonated, said tank also having two gas inlet ducts with 
inwardly opening check valves for admitting gas under 
pressure, one duct being connected directly to a source - 
of gas supply and having a restricted portion to retard 
the in?ow of gas into the tank, means including a dis 
charge pipe having one end near the bottom of the tank 
for dispensing the carbonated liquid from the tank, a 
dispensing valve including a housing-having an inlet 
connected to the other end- of said discharge pipe and 
having‘ an outlet,_said dispensing valve being slidable in 
said housing to control said outlet and including a re 
ciprocable actuating rod, a gas vent for the tank closed 
and opened‘by a ?oat valve in response to rise and fall 
of the liquid level‘ in the tank, and a control valve in 
cluding a casing having a first port connected directly 
to said gas supply and having a second port connected 
to the second-mentioned gasinlet duct and there being‘ 
a gas inlet valve means in said casing actuated by said 
reciprocable actuating rod and allowing and preventing 
?ow of gas between said ports in response to opening 
and closing of said dispensing valve, respectively, said 
control valve casing also having a vent duct to commu 
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nicate with said second-mentioned gas inlet duct to re 
lease gas from said tank and there being a valve head 
on said reciprocable actuating rod to close and open 
said'vent duct upon opening and closing of said dis 
pensing valve, respectively, simultaneously with the re 
spective opening and closing of said gas inlet valve, said 
float valve controlled gas vent communicating with said 
second port of the control valve casing, thereby provid 
ing for the simultaneous venting of gas from the tank 
and consequently permitting the flow of liquid into the 
tank when the dispensing valve is closed and before 
closing of the gas vent by said ?oat controlled valve 
upon rising of the ?oat in the tank, and also providing 
for stopping the escape of gas from the tank when the 
dispensing valve and gas inlet valve are open. 

3. A carbonating apparatus as defined in' claim 2 
wherein said gas inlet valve and said valve head for the 
vent duct are slidable relatively to said actuating rod 
and to each other and there is means for normally 
yieldingly holding them apart, and said actuating rod 
has means operative upon sliding of the rod in opposite 
directions to cause simultaneous movement of the vent 
valve head into open position and said gas inlet valve 
into closed position and to cause simultaneous move 
ment of the vent valve head into closed position and 
said gas inlet valve into open position, respectively, and 
there is means normally yieldingly urging said actuating 
rod in the direction to open said vent valve head and 
to close said gas inlet valve. 

4. A carbonating apparatus including a tank having 
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a liquid inlet and a valve controlled liquid outlet, and 
a gas inlet duct and a control valve to control the pas 
sage of gas into the tank and from the tank through said 
inlet duct, said control valve comprising a casing hav 
ing a ?rst port connected to a gas supply and a second 
port connected to said gas inlet duct, and a reciproca 
ble main valve in said casing incluing an actuating rod 
allowing and preventing flow of gas between said ports 
upon reciprocation of the valve in opposite directions, 
respectively, said control valve casing also having a 
vent duct to establish communication between the at 
mosphere and said second port for releasing gas from 
the tank through said gas inlet duct when said main 
valve stops flow of gas between said ports, and there 
being a valve head on and movable by said reciprocable 
actuating rod to close and open said vent duct when 
said main valve stops and permits flow of gas between 
said ports, respectively. 

5. A carbonating apparatus as defined in claim 1, 
wherein the wall of said tank has a cylindrical portion 
between its ends, and with the addition of means for re 
frigerating said tank to form and maintain a wall of ice 
on the inner surface of said cylindrical wall portion, 
and wherein said liquid inlet duct is disposed at one end 
of the tank eccentrically to said wall of ice, providing 
for the direction of the incoming liquid tangentially 
against the wall of ice with a swirling motion and conse 
quent immediate cooling of the incoming liquid. 

* * * * =8 


