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[5 7] ABSTRACT 

This device charges a liquid, such as water, with a gas, such as 
carbon dioxide, at low pressure, and consists of a gastight tank 
to the cover of which is attached a snap~action vent valve, a 
water inlet ?xture, a charged-water outlet ?xture, a gas inlet 
?xture, and a gas supply valve operated in one direction by 
vertical springs anchored to the cover and in the opposite 
direction by the varying weight of a cup of lightweight materi 
al located below the water inlet. The gas supply valve is con 
nected to a porous gas diffuser located near the bottom of the 
tank. When a liquid, such as water, to be charged with gas is 
caused to ?ow into the tank, it ?rst drops into the cup so as to 
cause its weight to lower the cup and overcome the force of 
the vertical springs. As the tank ?lls with water, the cup loses 
sufficient weight by Archimedes’ principle to permit the verti 
cal springs to simultaneously raise it and swing a yoke, which 
in turn causes a vent valve lever to snap1 over “dead center" to 
close the vent valve while opening the gas supply valve to per 
mit gas to flow downward to the porous gas diffuser and 
thence to ?ow upward through the liquid so as to charge it 
with gas. 

4 Claims, 5 Drawing Figures 
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GAS CHARGER FOR LIQUIDS 
When the gas-charged liquid is dispensed from the tank by 

the force of the gas at the top thereof, the fall of the liquid 
level past the liquid-?lled cup causes it to become suspended 
in gas. As a result, itregains enough weight to pull the valve 
yoke downward so as to close the gas supply valve to stop the 
?ow of gas to the diffuser while opening the vent valve to per 
mit the gas pressure within the tank to drop, whereupon the 
tank re?lls with water as the gas escapes through the vent 
valve to the atmosphere. ‘ 

Optionally provided where the water main pressure is in 
adequate to operate the device satisfactorily is a water booster 
pump operated by an electric motor controlled by a normally 
open pressure-responsive switch connected to the vent valve 
and operated to pump water under additional pressure to the 
tank when the gas pressure therein increases sufficiently to 
shift the diaphragm of the pressure switch and close the motor 
energization circuit, Where normal water main pressure ex 
ists, this device is completely self-contained and automatic 
without the need for either a motor or a pump. 

In the drawings: 
FIG. I is a vertical section through the ‘tank of a gas charger 

for liquids, according to one form of the invention, with the 
water-receiving control cup shown in central vertical section 
and the remainder of the parts in side elevation; 

FIG. 2 is a top plan view of the gas charger shown in FIG. 1; 
FIG. 3, is a central vertical section through the upper por‘ 

tion of the device of FIG. 1, taken along line 3-~3 therein; 
FIG. 4 is a vertical section through the upper portion of the 

tank of the gas charger, with the internal parts shown in end 
elevation; and 

FIG. 5 is a perspective view of an optical pressure-con 
trolled water supply booster pump for optional use with the 
liquid gas charger of FIGS. I to 4 inclusive. ' 

Referring to the drawings in detail, FIG. 1 shows a gas 
charger, generally designated 10, consisting of an elongated 
cup-shaped tank, generally designated 12, adapted to contain 
the liquid, such as water, to be charged with gas, such as car 
bon dioxide, and closed by a ?anged cover plate ‘14 bolted or‘ 
otherwise secured to the top of the tank 12. The gas'charger 
10 is so constructed according to the invention that all of its 
components are attached to the cover plate ‘14 so as to be 
capable 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 liquid outlet port 20 
into which are threaded pipe ?ttings 22, 24 and 26 respective 
ly for gas supply, water supply and water discharge respective 
ly. 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 agas vent 
?tting 32 to which is connected a coiled small-bore vent ?ow 
retarding tube 34 (FIG. 1). Connected to the gas supply fitting 
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 is secured to a coupling“ 40’(FIG. 4) to 
which is connected the rearward or upper end of a flexiblegas 
supply tube 42 of resilient material, such as resilient 
polyethylene synthetic plastic. The coupling 40 is bolted to the 
under side of the cover plate 14. 
The gas supply tube 42 passes through a pinch valve 44 on 

its way downward to a connection 46 below the bottom disc 
48 which supports a porous metallic diffuser disc 50 contain 
ing a multiplicity of tiny holes leading into a gas chamber (not 
shown) located between the bottom disc 48 and the diffuser 
disc 50. The bottom disc 48 is in turn secured near the lower 
end of a vertical gas-charged liquid discharge pipe 52, the 
lower end itself being open to the liquid chamber 54 within the 
tank I2. The upper end of the liquid discharge pipe 52 is 
secured by a threaded coupling 56 (FIG. 3) to the lower end 
of the threaded liquid discharge port 20 in the cover plate 14. 
The pinch valve 44 (FIG. 4) which controls the ?ow of gas 

through the ?exible gas supply tube 42 consists of a tubular 
casing 58 (FIGS. 1 and 4) which is bored longitudinally for the 
reception of a reciprocable valve plunger 60, the upper end of 
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2 
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 
pivoted at 70 near their forward ends 62 to slotted spaced 
parallel posts 72 secured to and depending from the cover 
plate 14. As a consequence, downward 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 ?ow of gas therethrough. 
Near its junction with the sidearms 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. 3 and 4), the for 
ward ends of which are hooked over the grooved outer ends of 
a cross pin 76 which extends transversely through the drilled 
forward ends of a channel vent valve operating lever 78. The 
rearward end of the operating lever 78 is pivoted atv 80 to an L 
shaped bracket 82 secured to and depending from the lower 
end of the tubular valve casing 30. -~ 

Intermediate its forward and rearward pivot pins 76 and 80 
but considerably nearer the latter, the channel lever 78 is 
drilled transversely to receive a vent valve operating pin 84 
which passes through the correspondingly drilled lower end of 
a vent valve plunger 86, the upper end of which carries an ex 
ternally ribbed valve head 88. The valve head 88 reciprocates 
in a longitudinal bore 90 within the tubular vent valve casing 
28 (FIG. 3), and is provided at its upper end with a resilient in 
sert 92 of synthetic material, such as synthetic rubber known 
commercially as Neoprene. The insert 92 is moved by the 
valve plunger 86 into and out of engagement with the valve 
seat 94 near the lower end of a cup-shaped vent valve plug 96 

. which is drilled for the reception of the vent ?ow retarding 
tube 34. The open lower end of thelvent ?ow retarding tube 
34 is flush with the vent valve seat 94 so as to be opened and 
closed by the insert 92 in the upper end of the valve head 88 as 
the vent valve plunger 86moves up and down. 
The bridge portion 68 of the U-shaped yoke 66 is drilled at 

its midpoint to receive an eye 98 (FIG. I) secured to the upper 
end of a short vertical rod 100, the lower end of which is 
drilled and threaded internally to receive the correspondingly 
threaded reduced diameter portion I02 on theupper end of a 
vertical cup-supporting rod 104, to the lower end of which is 
secured a splash disc ‘I06. The rod 104 a short distance below 
the threaded portion 102 is drilled transversely at 108 for the 
passage of a cross rod 110 (FIG. 3). The cross rod 110 passes 
through spacer tubes 112 and through diametrically aligned 
holes 114 in the cylindrical sidewall 116 of an elongated valve 
control cup, generallydesignated 118, closed at its lower end 
by a bottom wall 120 spaced below and away from the disc 
106 (FIG. 1). The cup 118 is preferably of lightweight materi 
al, such as lightweight synthetic polyethylene plastic,‘with its 
upper end opening 122 disposed below and in alignment with 
the water inlet port 20. At its opposite outer ends, the cross 

‘"rod 110 is drilled to receive the hooked lower ends of tension 
springs ‘124, the upper ends of which are secured to brackets 
126 bolted to the under side of the cover plate 14. 

Ordinarily, the water pressure in the city water mains is suf 
ficient to operate the gas charger ltll. If, however, this water 
pressure is inadequate, the booster arrangement, generally 
designated 130 shown in FIG. 5, is added thereto. The booster 
130 consists of a normally open pressure switch 132 having a 
diaphragm chamber (not shown) connected by a ?tting 134 to 
the lower end of a gas tube 136, the upper end of which is con 
nected to the gas vent coupling 32 in a manner similar to the 
vent ?ow retarding tube 34. The contacts of the diaphragm 
operated switch member (not shown) within the pressure 
switch 132 lead outward to terminals 138. The pressure switch 
132 is conventional and its details are beyond the scope of the 
present invention. From the terminals I38, wires 140 lead 
downward to the corresponding terminals of an electric motor 
I42 and current supply terminals ‘144 on the switch 132 are 
connected to an electric current supply line 146. 
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The motor 142 is drivingly connected to a rotary water 
pump 148 having inlet and discharge ports 150 and 152 
respectively. A water supply pipe 154 is connected to the 
water supply port 150 of the pump 148, whereas a water 
discharge pipe 156 leads from the water discharge port 152 to 
a connection with the water supply ?tting 24 (FIG. 1) 
mounted on top of the cover plate 14 of the gas charger 10. 

In the operation of the gas charger 10, let it be assumed that 
the ‘?tting 24 is connected to a source of water at sufficient 
pressure to dispense with the need for the booster 130 of FIG. 
5, that the ?tting 22 is connected to a source of compressed 
gas, such as carbon'dioxide and that the ?tting 26 is connected 
to the faucet or other device for dispensing the gas-charged 
liquid produced by the gas charger 10. At this time, both the 
tank 12 and the cup 118 are empty, and the vent valve 30 is in 
its closed position by the upward pull of the springs 124 so that 
its plunger 86 is in its raised position. When the operator turns 
on the water, it ?ows through the ?tting 24 downward into the 
cup 118 immediately below it (FIG. 1) against the splash disc 
106, ?lling the cup with water. The weight of the cup and 
water therein pulls the rods 100 and 104 downward from their 
connection with the cross rod 110. 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 described 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 suddenly 
downward with a snap action. This snaps the vent valve 
plunger 86 and ribbed head 88 thereof downward away from 
the vent valve seat 94 so as to open the vent valve 30 to the at 
mosphere through the vent valve 30 to the atmosphere 
through the vent ?ow retarding tube 34. Meanwhile, the 
operator has turned on the gas control valve (not shown) 
which controls the flow of gas from the‘ carbon dioxide 
cylinder or other gas supply source to the gas supply ?tting 22. 
The continued ?ow of water after ?lling up the cup 118 

over?ows its rim 122 (FIG. 1) and consequently ?lls the tank 
chamber 54 with water or other liquid being charged with gas. 
As the water level in the chamber 54 of the tank 12 continues 
to rise past the water-?lled cup 118, 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 124. As a result, the springs 124 pull up 
ward on the cross rod 110 and the central rods 104 and 100 
connected to it, whereupon the central rods 104 and 100 push 
upward on the bridge portion 68 of the valve-operating yoke 
66, thereby swinging the anchorages of the springs 74 on the 
cross pin 76 again past “dead center” or the axis line of the 
vent valve operating lever 78, snapping the vent valve plunger 
86 and its ribbed head 88 upward so that its resilient insert 92 
is forced into sealing engagement with the vent valve seat 94, 
closing the vent valve 30. 

Simultaneously with the closing of the vent valve 30, the up 
ward swinging of the valve-operating yoke 66 around its pivots 
70 causes the end extension 64 on one 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 resilient 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 chamber 
between the bottom disc 48 and porous diffuser disc 50. The 
gas streams outward and upward through the water or other 
liquid within the tank chamber 54 from the myriad of tiny 
pores in the diffuser disc 50, thereby charging the water with 
the gas. 
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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 liquid upward through the open end of the liquid 
discharge 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 re 
peatedly drawing upon the gas-charged liquid therein even 
tually leaves the liquid~?lled cup 118 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 rods 104 and 100 

to again shift the valve operating yoke 66 downward so as to 
again close the pinch valve 40 and cut off the incoming gas 
?ow while opening the vent valve 30 to discharge 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. 
The booster 130 of FIG. 5 is used in exceptional circum 

stances where the local water supply pressure is inadequate. 
Under such circumstances, the gas tube 136 is connected to 
the upper end of the ?tting 32 to which the vent gas ?ow re 
tarding tube 34 is connected. The pressure of the gas being 
vented from the vent valve 30 and ?tting 32 exerted upon the 
diaphragm (not shown) within normally open pressure switch 
132 closes the latter and causes the electric motor 142 to be 
energized through the lines 140 from the electric current 
supply line 146. The now-rotating shaft of the motor 142 
drives the rotary hydraulic pump 148 to force the water 
received from the water supply pipe 154 under increased pres 
sure upward through the discharge pipe 156 into the water 
supply ?tting 24 to which it is connected under the above— 
mentioned circumstances. The remainder of the operation of 
the gas charger 10 when equipped with the booster 130 is the 
same as that described above without it. The cessation of the 
?ow of gas under pressure through the gas tube 136 and the 
venting thereof through the vent tube 34 permits the 
diaphragm within the pressure switch 132 to move back to its 
original position and consequently move the switch contacts 
of the pressure switch 132 into open-circuit position. This ac 
tion deenergizes the motor 142 and halts operation of the 
hydraulic pump 148 so as to cease its supplying water or other 
liquid under increased pressure to the water supply ?tting 24. 

Iclaim: 
l. A gas charger for liquids, comprising a tank having a gas 

inlet port, a liquid inlet port and a gas-charged liquid outlet 
port adapted to be connected respectively to a source of com 
pressed gas, to a source of liquid to be charged by the gas, and 
to a gas-charged-liquid dispensing device, said tank also hav 
ing a 'gas vent port, a normally open gas supply valve and a 
normally closed gas vent valve connected in ?ow-controlling 
relationship respectively with said gas inlet port and said gas 
vent port, an open top liquid receptacle movably mounted in 
said tank for reciprocal vertical movement and disposed in 
communication with said liquid inlet port to receive liquid 
therefrom as said liquid enters said tank, said liquid over?ow 
ing from said receptacle when full raising the liquid level in 
said tank, a gas diffuser disposed in the lower part of said tank 
and connected to said gas supply valve, a gas flow retarding 
device interposed between said gas inlet port and said diffuser, 
said gas ?ow retarding device includes an elongated tubular 
means having a resilient portion therein for controlling the 
flow of gas to said diffuser, said gas supply valve including a 
plunger movable into and out of pinching gas ?ow terminating 
relationship with said resilient portion of said tubular means 
responsive to the position of said receptacle in said tank, and 
means responsive to the rise of the water level in said tank to 
immerse said liquid receptacle therein for closing said gas vent 
valve and opening said gas supply valve by moving said 
plunger out of pinching gas ?ow terminating relationship with 
said resilient portion of said elongated tubular means. 

2. A gas charger for liquids according to claim 1, wherein a 
gas ?ow retarding device is connected to said gas vent valve. 
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37 A gas charger for liquids according to claim 1, wherein 
said means includes a movable valve-operating member 
operatively connected to said liquid receptacle and 
operatingly connected to said gas supply valve and also opera 
tively connected to said gas vent, spring means coupled to op 
posite sides of said receptacle for aiding in supporting said 
receptacle in an upright raised position when said liquid level 
in said tank is above a predetermined level, wherein said 
movable valve-operating member opens said gas vent and 
closes said gas supply valve. 

4. A gas charger for liquids comprising a tank having a gas 
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6 
inlet port, a liquid inlet port and a gas-charged liquid outlet 
port, a gas diffuser disposed in the lower part of said tank in 
cluding a porous member having myriad microscopic holes 
therein, a conduit connecting said diffuser to said gas inlet _ 
port, a gas ?ow retarding device interposed between said gas 
inlet port and said diffuser, said gas flow retarding device in 
cluding an elongated small-bore gas supply tube forming 
means restricting the ?ow of gas therethrough for regulating 
the ?ow of gas to said diffuser and into said tank. 


