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DEVICE FOR MIXING GASES WITH LIQUID 
This invention releates to a device for mixing gases 

with liquids, and more particularly to a device which 
can be readily assembled and disassembled, and can be 
readily carried within the bottom of a vessel. 
One of the problems with stones and various other 

gas dispersing devices heretofore used, is that there is 
no means for readily providing access within the device 
so that foreign matter which may enter the device can 
be removed and prevented from clogging the stone or 
porous material used to disperse the gas. There are 
many stones and apparatus for mixing gases in liquids 
and some such devices are illustrated in U.S. Pat. No. 
2,733,056 granted to Marky on Jan. 31, 1956, U.S. Pat. 
No. 2,226,958 granted to Zahm et al. on Dec. 31 , 1940, 
U.S. Pat. No. 3,472,425 granted to Booth et al. on Oct. 
14, 1969 and U.S. Pat. No. 2,081,029 granted to 
Young on May 18, 1937. While these devices teach the 
broad idea of dispersing gas carbon dioxide within a liq 
uid so as to produce a carbonated liquid, the material 
through which the gas is forced to produce the mass of 
bubbles-is not protected so as to minimize contamina 
tion and clogging by foreign matter. ‘ 
"Accordingly, it is an important object of the present 

invention to provide a gas dispensing apparatus which 
can be readily assembled and placed in a vessel for dis 
persing gas in a mass of bubbles so that such can be ab 
sorbed within the liquid. ,' , 

> Another important object of the present invention is 
to provide‘a gas dispersing apparatus which can be 
readily disassembled so as not to become a health haz 
zard through continuous contamination with foreign 
matter. . I i ‘ 

Another important object of the present invention is 
to provide a gas dispersingapparatus which incorpo 
rates a ?lter and a pair of concave members carried in 
an overlying relationship so that gas can be fed in the 
center of the top member and the lower concave mem 
ber diverts the ‘gas radially outwardly therefrom in a 
uniform pattern. ‘ H w . 

1‘. The construction‘designed‘ to carryout the invention 
will be hereinafter described, together with other fea 
tures thereof. ‘ ‘ 

The invention will be more readily understood from 
a reading of the following speci?cation and by refer 
ence to the accompanying drawings forming a part 
thereof wherein, an example of the invention is shown 
and wherein: ‘ ‘ 

FIG. 1 is a side cross-sectional view illustrating a ves 
sel equipped with a gas dispersing apparatus con 
structed in accordance with the present invention, 
FIG. 2 is an enlarged cross-sectional view illustrating 

a gas dispersing device constructed in accordance with 
the present invention, , 
FIG. 2A is a plan view of the gas dispersing device 

constructed in accordance with the present invention, 
FIG. 2B is a fragmentary enlarged cross-sectional 

view of a modi?ed form of the gas dispersing device, 
FIG. 3 is a plan view illustrating the top of the vessel, 
FIG. 4 is a central verticalsection‘ through the upper 

portion of the device of FIG. 1, taken along lines 4-4, 
and 
‘FIG. 5 is a vertical section through the upper portion 

of the vessel, with the internal parts shown in end eleva 
tion. 
Referring in more detail to the drawings, and in par 

ticular FIGS. 1, 2 and 2A, there is illustrated a device 
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2 
for mixing gases with a liquid comprising an elongated ‘ 
vertical vessel having a bottom therein adapted to be 
?lled with the liquid with which the gas is to be mixed. 
The gas is suppled from any suitable conventional pres 
surized source of gas. The device includes a first con 
cave disc-shaped member A carried adjacent the bot 
tom of the vessel facing upwardly. A secon concave 
disc-shaped member B, which is complementary in size 
with the ?rst concave member A, is carried in overlying 
relationship and faces the ?rst concave member A. A 
threaded ?tting is carried by the ?rst concave member 
and extends upwardly. A threaded coupling is carried 
by the second concave disc-shaped member for engag 
ing the threaded ?tting for drawing the second concave 
disc-shaped member into contact with the ?rst concave 
disc-shaped member A so as to de?ne a cavity therein. 
Sealed means is interposed between the peripheral 
edges of the ?rst and second concave members A and 
B, respectively. The second concave member B has a 
porous body. Tubular means extend between the pres 
surized source of gas and the threaded coupling for 
conveying gas from the pressurized source of gas into 
the cavity formed by the concave members. The gas is 
‘forced through the porous body into the liquid carried _ 
within the vessel creating a large ‘volume of gas bubles 
which are mixed with the liquid. Any foreign matter en 
tering the vessel through the tubular means is collected 
in the cavity. The first concave member can be sepa 
rated from the second concave member B. by disengag 
ing the threaded coupling from the ?tting so as to pro 
vide access to the cavity in order to remove any foreign 
matter that may have collected therein. . ' 

Referring to the drawings in detail, FIG. 1 shows a 
gas charger, generally‘ designated 10, consisting of an 
elongated cup-shaped vertical vessel or tank, generally 
designated ‘12, adapted to contain the liquid, such as 
water, to be‘charged with gas, such as carbon dioxide, 
and closed by a ?anged cover plate 14 bolted or other 
wise secured to the top of the tank 12. The gas charger 
10 illustrated is so constructed that all of itscompo 
nents are attached to the cover plate 14 so as‘to be ca 
pable of being withdrawn as a self-contained unit from 
the tank 12. The cover plate 14 is drilled and threaded 
with a gas inlet port 16, a liquid inlet port 18,.and a liq~ 
uid outlet port 20 into which are threaded pipe ?ttings 
22, 24 and 26, respectively for gas supply, water supply 
and water discharge, respectively. The cover plate 14 
(FIG. 3) is also ‘drilled centrally at 27 to receive the 
casing 28 of a tubular vent valve 30 tightly secured 
therein and threaded at its upper end to receive a gas 
vent ?tting 32 to which is connected a coiled small bore 
vent-flow-retarding tube 34 (FIG. 1). Connected to ‘the 
gas supply ?tting 22 is a tubular coupling 36, to the 
lower end of which is secured one end of a coiled small 
bore gas supply tube ‘38, the other end of which isse 
cured to a coupling 40 (FIG. 5). to which .is connected 
the rearward or upper end of a flexible gas supply tube 
42 of resilient material, such as resilien't‘polyethylene 
synthetic plastic. The coupling 40 is bolted to the under 
side of the cover plate 14. A gas supply tube 42 passes 
through a pinch valve 44 on its way downward to the 
diffuser generally designated by the reference charac» 
ter 43. 
The diffuser 43 includes a ?rst concave disc-shaped 

member A and a second concave disc-shaped member 
B complementary in size and shaped with the ?rst con 
cave member carried in overlying relationship with the 
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first concave member A. A threaded coupling 45 is car 
ried by the concave member A and extends through the 
bottom thereof. The coupling 45 has an enlarged head 
45a which ?ts ?ush against the outer surface of the 
concave member A. The ?tting 45 extends through a 
closely ?tted hole into the cavity within the diffuser. 
The upper end of the ?tting 45 has a vertical bore 45b 
extending therethrough which terminates in a plurality 
of radially extending bores 450 which direct the flow of 
gas coming therethrough into the cavity of the diffuser. 
The upper end of the ?tting 45 is threaded so that a 
threaded coupling 46 extending through and carried by 
the second disc-shaped concave member B can be at 
tached thereto. The threaded coupling 46 has an en 
larged cylindrical head 46a which rests against the 
outer surface of the upper concave member B. A re 
duced diameter portion 46b extends through a closely 
?tted opening in the concave member B and has inter 
nal threades thereon which engage the threads on the 
?tting 45. The coupling 46 has an elongated bore ex 
tending therethrough for allowing the passage of gas 
from the supply tube 42 to the bores in the ?ttings. A 
sleeve 47 has a lower end threaded within the bore ex— 
tending through the enlarged head 46a. The other end 
of the sleeve 47 extends above the enlarged head 46a 
for receiving the tube 42.-The tube 42 may be slipped 
over a reduced end of the sleeve 47 for securing such 
thereto. A plastic seal C is interposed between the pe 
ripheral edges of the ?rst and second concave members 
A and B. Integral with the seal C is a plastic cylindrical 
?lter member 49 which prevents trash that may enter 
through the bore 450 into the cavity from clogming and 
restricting the ?ow of gas through the porous concave 
member B. This ?lter medium may be constructed of 
any suitable material, and in one particular embodi 
ment is integral with the seal C and is a criss-cross plas 
tic mesh. The entire body of the concave member B is 
porous and is constructed of sintered steel. The poros 
ity of the sintered steel can be varied so as to regulate 
the size of the bubbles desired which subsequently con 
trols the rate of gas that will be absorbed in the liquid. 
The concave shape of the member B allows the mass of 
bubbles created by the gas ?owing through the porous 
body to be diverted over a wider area than the normal 
stone type of diffuser. Also, the porousity‘ of the main 
body of the concave member B can be so selected so 
that in combination with the regulating tube 38 pro 
duces the desired amount of pressure within the vessel. 
The tubular member 42 which supports the diffuser 

is secured to a vertical gas charged liquid discharge 
pipe 52 by a bracket 49. The lower end of the discharge 
pipe 52 is open to the liquid chamber 54 within the ves 
sel 12. The upper end of the liquid discharge pipe 52 
is secured by a threaded coupling 58 ( FIG. 4) to the 
lower end of the threaded liquid discharge port 20 and 
the cover plate l4. 
The pinch valve 44 (FIG. 5) which controls the ?ow 

of gas through the ?exible gas supply tube 42 consists 
of a tubular casing 58 (FIGS. 1 and 5) which is bored 
longitudinally for the reception of a reciprocable valve 
plunger 60, the upper end of which is pushed into and 
out of pinching engagement with the gas supply tube 42 
by the forward end extension 62 of one of the arms 64 
of a U-shaped valve»operating yoke 66 having a bridge 
portion or connection portion 68. The arms 64 are piv 
otcd at 70 near their forward ends 62 to slotted space 
parallel posts 72 secured to and depending from the 
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4 
cover plate 14. As a consequence, downwardly or 
clockwise swinging of the yoke arms 64 around their 
pivots 70 pushes the pinch valve plunger 60 upward 
into pinching engagement with the gas supply tube 42 
to shut off the flow of gas therethrough. 
Near its junction with the side arms 64, the bridge 

portion 68 of the valve-operating yoke 66 is drilled to 
receive the hooked inner ends of tension coil springs 74 
(FIGS. 4 and 5), the forward ends of which are hooked 
over the grooved outer ends ofa cross pin 76 which ex 
tends transversely through the drilled forward ends of 
a channel vent~valve-operating lever 78. The vent 
valve-operating lever 78 is connected to an open con 
tainer 80 which rises and falls with the level of liquid 
within the vessel. As the container drops its pulls the 
vent-valve-operating lever 78 downward and simulta 
neously activates the valve operating yoke 65 to pinch 
the restriction tube 42 closed. 

In operation of the gas charger 10, let it be assumed 
that the ?tting 34 is connected to a pressurized source 
of water of suf?cient pressure to operate the device, 
that the ?tting 22 is connected to a source of com~ 
pressed gas, such as carbon dioxide and that the ?tting 
26 is connected to the faucet or other device for dis 
pensing the gas charged liquid produced by the gas 
charger 10. At this time, both the tank 12 and the cup 
80 are empty, and the vent valve 30 is in its closed posi 
tion by the upward pull of the springs 82 so that its 
plunger 86 is in its raised position. When the operator 
turns on the water, it flows through the ?tting 24 down 
ward into the cup 80 immediately below it (FIG. 1) 
against a splash disc 88 ?lling the cup with water. The 
weight of the cup and water therein pulls the rod 88 
downward. This action simultaneously swings the 
valve-operating yoke 66 downward around its pivots 
70, the end extension 62 of one arm 64 thereof pushing 
the pinch valve plunger 60 upward within its casing 58, 
closing the pinch valve 44 by pinching the ?exible gas 
supply tube 42 and opening the vent valve 30, as de 
scribed below. _ 

The downward swinging of the valve operating yoke 
66 by its ?exible connection through the tension 
springs 74 to the cross pin 76 on ‘the vent-valve 
operating lever 78 swings past “dead center" thereof, 
namely from above the longitudinal axis thereof to 
below that axis, whereupon the tension of the spring 74 
causes the vent valve operating lever 78 to swing sud~ 
denly downward with a snap action opening the vent' 
valve 30 to the atmosphere through the vent ?ow re 
tarding tube 34. Meanwhile, the operator has turned on 
the gas control valve (not shown) which controls the 
?ow of gas from the carbon dioxide cylinder or other 
gas supply source to the gas supply fitting 22. 
The continued ?ow of water after ?lling up the cup 

80 over?ows its rim (FIG. 1) and consequently ?lls the 
tank chamber 54 with water. As the water level in the 
chamber 54 of the tank 12 continues to rise past the 
water ?lled cup 80, the latter gradually loses weight by 
Archimedes‘ principle until' it is no longer heavy 
enough to counteract the upward force exerted by the 
tension suspension springs 82. As a result, the springs 
82 pull upward on the central rod 88, whereupon the 
central rods 88 push upward causing the vent valve 30 
to close. 
Simultaneously with the closing of the vent valve 30, 

the upward swinging of the valve operating yoke 66 
around its pivots 70 causes the end extension 64 on one 
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arm thereof to move downward (FIG. 1) whereupon 
the pinch valve plunger 60 also moves downward in its 
casing 58, releasing its pinching action upon the resil~ 
ient gas supply tube 42. The gas pressure within the gas 
supply tube 42 rounds out the tube from its previously 
pinched condition above the pinch valve plunger 60, 
causing the gas, such as carbon dioxide, to ?ow freely 
downward through the gas supply tube into the cavity 
of the diffuser 43. The gas streams outward and upward 
through the water or other liquid within the tank cham 
ber 54 from the myriad of tiny pores in the di?‘user disc 
50 thereby charging the water with the gas. 
When the operator opens the faucet or other valve in 

the pipe (not shown) connected to the gas charged 
water outlet ?tting 26, such as when ?lling tumblers 
with soda water, the gas pressure beneath the cover 
plate 14 acting against the top surface of the liquid 
within the tank chamber 54 forces the gas charged liq 
uid upward through the open end of the liquid dis 
charge pipe 52 and outward through the ?tting 26 to 
the place where it is being dispensed. The consequent 
fall in the liquid level within the chamber 54 of the tank 
12 after repeatedly drawing upon the gas charge liquid 
therein eventually leaves the liquid ?lled cup 80 above 
the liquid level outside it, whereupon it regains its 
weight and the weight of the water within it. 
The weight now pulls down on the central rod 88 to 

again shift the valve operating yoke 66 downward so as 
to again close the pinch valve 40 and cut off the incom 
ing gas ?ow while opening the vent valve 30 to dis 
charge the gas in the upper end of the tank chamber 54 
while it is being re?lled with water or other liquid from 
the liquid supply ?tting 24. ' 
FIG. 2B illustrates a modi?ed form of the invention 

wherein, the gasket C provides a more positive seal 
than the gasket illustrated in FIG. 2. The gasket C may 
be constructed of any suitable polymeric material, and 
has an enlarged end portion 49a against which the 
outer perimeter of the concave members A and B are 
drawn ‘ tightly thereagainst. The concave member is 
shown in the sealed position, while the concave mem» 
ber B is shown spaced from‘ the gasket C so as to show 
the gasket in the uncompressed state. In operation the 
the concave member B is brought tightly against the 
gasket similar to concave member A. The gasket ex~ 
tends inwardly from the enlarged head49a, and has a 
bead 49b carried on the upper and lower surfaces 
thereof. When the concave members A and B are 
drawn tightly against the gasket C a positive seal is pro 
vided between the bead 49b and the concave members 
as well as between the enlarged head 49a and the outer 
edge of the concave members B. This produces a more 
positive seal. A ?lter medium 49 is carried by the inner 
edge of the gasket C similar to that illustrated in FIGS. 
2 and 2A. _ ' 
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While a preferred embodiment of the invention has 

been described using speci?cterms, such description is 
for illustrative purposes only, and it is to be understood 
that changes and variations may be made without de 
parting from the spirit or scope of the following claims. 
What is claimed is: 
1. In a device for mixing gases with a liquid compris~ 

ing an elongated vertical vessel having a bottom therein 
adapted to be ‘?lled with said liquid with which said gas 
is to be mixed, a pressurized source of gas, a ?rst con‘ 
cave disc-shaped member carried adjacent the bottom 
of said vessel facing upwardly, a second concave disc— 
shaped member complementary in size and shape with 
said ?rst concave member carried! in overlying relation 
ship and facing said ?rst concave member, a threaded 
?tting carried by said ?rst concave member extending 
upwardly, a threaded coupling carried by said second 
concave disc-shaped member engaging said threaded 
?tting for drawing said second concave disc-shaped 
member closely adjacent said ?rst concave disc-shaped 
member for de?ning a cavity therebetween, seal means 
interposed between the peripheral edges of said ?rst 
and second concave members, said second concave 
member having a porous body, tubular means extend 
ing between said pressurized source of gas and said 
threaded coupling for conveying gas from said pressur' 
ized source of gas into said cavity formed by said con 
cave members, said gas being forced through said po 
rous body into said liquid carried in said vessel creating 
a large volume of gas bubbles for being mixed with said 
liquid and any foreign matter entering said vessel 
through said tubular means is collected in said cavity, 
said threaded coupling having a bore extending there 
through, said threaded ?tting having a bore therein 
with one end communicating with said bore extending 
through said coupling and another end terminating in 
said cavity for conveying gas to a. lower portion of said 
cavity, a ?lter medium carried in said cavity between 
said another end of said bore and said second concave 
member for preventing foreign matter from reaching 
said porous body, and said ?rst concave member being 
capable of being separated from said‘second concave 
member by disengaging said threaded coupling‘ from 
said ?tting for allowing access to said cavity for clean 
mg. 

2. The device as set forth in claim 1, wherein said po~ 
rous body of said second concave member- is con 
structed of sintered stainless steel. 

3. The device as set forth in claim 1, wherein said seal 
means has an enlarged head against which said periph 
eral edges of said ?rst and second concave members 
are carried, and a pair of opposed beads carried by said 
seal means for engaging ‘said ?rst and second concave 
members for providing a positive seal therebetween. 
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