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1. 
This invention relates to liquid carbonating ap 

paratus and more specificially to a corbonator 
which is particularly suited for household in 
Stallations. s 

The use of carbonated water in the home is a 
common practice and substantial quantities of 
carbonated water are consumed in this manner. 
Heretofore, most carbonated water used in the 
home has been provided commercially in bottled 
form which creates a problem of storage, keeping 
adequate supplies on hand, breakage, etc. as well 
as being relatively expensive. One alternative 
to the use of bottled carbonated water has been 
to employ small batch type household carbon 
ators which are relatively difficult and cumber 
some to operate and which are only moderately 
efficient and generally unsatisfactory, particu 
larly where continuous and ample Supplies of car 
bonated water are desired. Another alternative 
has been to install relatively complicated and ex 
pensive carbonators of the commercial type which 
generally are unsuited for household use from a 
size and cost standpoint. 
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It is an object of this invention to provide a . 
continuous type carbonator which may be con 
nected directly to a home water supply system 
and which may be effectively and efficiently oper 
ated by utilizing the pressures generally encoun 
tered in the home water supply system without 
the need for additional pumps, etc. 

It is another object of this invention to provide 
a carbonator which is characterized by its sim 
plified and compact construction and yet which 
will be efficient in operation and produce a highly 
palatable and good grade carbonated Water at 
all times. 
A further object of the invention is to provide 

a carbonator which may be disposed within a 
conventional household refrigerator without 
modifying the same to any great extent and so 
as to avoid the need for auxiliary cooling appa 
ratus. 
Another object is to provide a household car 

bonator having a minimum of moving parts 
which would be likely to wear out in service, 
which can be easily and inexpensively fabricated 
and assembled, and which will operate efficiently 
under normal conditions in the household. 
Other objects will be in part obvious, and in 

part pointed out more in detail hereinafter. 
The invention accordingly consists in the fea 

tures of construction, combination of elements, 
and arrangement of parts which will be exem 
plified in the construction hereafter set forth and 
the scope of the application of which will be indi 
cated in the appended claims. 
In the drawings: 
The figure is a vertical cross Sectional view of 

liquid carbonating apparatus constructed in ac 
cordance with the present invention. 
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2 
The carbonating apparatus shown in the draw 

ing may be briefly described as comprising a dif 
ferential pressure regulator O and a carbonating 
and dispensing container 2. It is the function 
of the regulator 0 to receive a supply of uncar 
bonated or “sweet' water and carbon dioxide 
under pressure and to then regulate the pressure 
of the latter relative to the former. The water 
and gas under regulated pressure then flow to 
the container 2 which provides a carbonating 
chamber C wherein the carbon dioxide gases are 
introduced to the water and entrained therein. 
The carbonated water thus produced is stored 
Within the chamber C until drawn off by dis pensing valve 4. 

Referring to the differential pressure regulator 
in more detail, it will be noted that the hous 

ing comprises a channeled body 6 having a re 
duced upper end f8 which is externally threaded 
to receive a cap 29. The cap 20 has an internal 
annular shoulder 22 defining a circular recess 24. 
The shoulder 22 abuts the peripheral margin of 
a diaphragm 26 which is of substantially the 
Same diameter as the reduced end portion 8 and 
the diaphragm 26 is secured against the end por 
tion 8 by the threaded engagement of the cap 
20 with the body 6. The reduced end portion 
8 also defines a circular recess 28 in the body 6 

So that the diaphragm 26 provides a resilient 
Separating Wall between an upper chamber 30 
defined by the recess 24 and a lower chamber 32 
defined by the recess 28. 
The upper chamber 30 is provided with an 

inlet 34 through the cap 20 which receives one 
end of a Water pipe or tube 36 preferably pro 
vided with a shutoff valve (not shown). The 
Water inlet tube 36 communicates with a pres 
Sured Water Supply such as the household water 
Supply System and the tube 36 may be perma 
nently tapped to the system. Thus, it will be 
Seen that water under household pressure is 
introduced to the upper chamber 30, which will 
hereinafter be referred to as the water chamber. 
Carbon dioxide is introduced to the regulator 

0 from a conventional source (such as a tank 
or cylinder) by means of a pipe or tube 46 which 
Communicates with a radially directed channel 
42 in the body 6. The channel 42 in turn com 
municates with a centrally disposed valve cham 
ber 44 which is capped by a plug 46 threaded 
into a vertical aperture 43 in the body 6. The 
plug 48 has a central opening 50 affording com 
munication between the lower chamber 32 and 
the Valve chamber 44. A valve body 52 is dis 
posed in the chamber 44 and has a stem 5 pro 
jecting through the opening 50 into chamber 32 
Where it carries a disk 58 adjacent and below the 
diaphragm 26. The valve body 52 is biased up 
Wardly by a coil Spring 54 disposed within a well 
56 in the upper end of the plug 46 so as to abut 
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the under side of the valve disk 58. In the up 
ward position of the valve 52, the opening 50 is 
closed. So that the gas cannot enter the lower 
chamber 32. 
As previously mentioned, the disk 58 is closely 

adjacent the diaphragm 26, and in the closed 
position of the valve 52 the diaphragm 26 is 
shifted upwardly by the disk 58 so that a central 
boss 60 on the top surface of the diaphragm 
closes a centrally disposed outlet 62 in the water 
chamber 39. 
In the aforedescribed closed position of the 

diaphragm 26 and the valve 52, the carbon di 

5 

filled with carbonated water. 

0 

Oxide gas under the pressure of a Supply SOLErce 
is confined Within the chamber 34 in the regul 
lator 0. When water is initially introduced to 
the chamber 3, the diaphragm 28 is urged down 
Wardly by the pressure of the water and the valve 
52 is opened against the force of the spring 54. 
The carbon dioxide within the valve chamber 
44 is permitted to escape through the aperture 
50 and well 56 into the lower chamber 32, which 
Will hereinafter be referred to as the gas chann 
ber. If the pressire Within the gas chamber 32, 
aided by the force of the spring 54, becomes 
greater than the pressure within the water chana 
ber 30, the diaphragin 26 will be shifted upwardly 
to close the water outlet 62 and the valve 52 will 
close inlet 5 to the gas chamber 32. If, however, 
the combined forces of the spring and the gas : 
pressure are equal to or less than the water pres 
Sure, the valve 52 and diaphragm 2 will remain 
open so that the gas and Water chambers Will 
accommodate the flow of their respective fluids. 
The gas chamber 32 is provided with an outlet : 
64 communicating with container 2 by means Of 
conduit 66, and the water outlet 62 communi 
cates with container 2 by lineans of conduit 83. 
The container 2 comprises an open top, shell 

like housing 7 closed by a cap 72 fitted with O 
ring Sea 3 to define the carbonating chamber 
C. The cap 2 is provided with apertured plugs 
4 and 76 which receive the gas and water con 
duits 66 and 38, respectively. The plugs A and 
6 are threaded into suitable cavities in the cap 
72 and their respective apertures 5 and E. Con 
municate With valve chainbers 8 and 8 in the 
cap 2 adjacent and below the plugs. The Valve 
chambers 8 and 8 retain valve bodies 82 and 
84, respectively, in spaced relation and the cham 
bers are provided with outlets 88 and 88 leading 
to the carbonating chamber C. The Water outlet 
88 is provided with a reduced orifice or nozzle 
99 which introduces the Water to the chamber C 
as a spray so that, the gas, which is concurrently 
discharged into the chamber, may be effectively 
entrained within the Water. 
The gas which enters the chamber C is at a 

lesser pressure than the Water introduced to the 
chamber and it has been found that a 10 lbs per 
square inch differential is desirable. The dif 
ferential occurs in the regulator ( by means of 
providing valve 52 with a 10 lb. spring. The 
valve 52 is initially opened by the pressure of 
Water in chamber 3. When the pressure of gas 
in the chamber 32 is within 10 lbs. of the Water 
pressure, the valve 52 will close. The gas pres 
sure does not reach such a figure during car 
bonation since flow continues through the gaS 
chamber 32 and the chamber C will be Supplied 
with a rising column of carbonated water. The 
rising column of liquid will increase the preSSure 
on the unentrained carbon dioxide within the 
chamber C and the gas chamber 32. The in 
creased gas pressure in the chamber 32 causes 
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4. 
the diaphragm 26 to rise when the gas pressure 
comes within 10 lbs. of the Water preSSure per 
mitting valve 52 to close and at the same time 
the diaphragm will close water outlet 62 in the 
regulator 8. It has been found that the gas 
pressure reaches the point for closing operation 
when the chamber C is approximately two-thirds 

The unentrained 
gas remaining in the chamber C is at a higher 
than normal pressure and a portion of this gaS 
will be entiained within the standing column of 
Water. 
The carbonated water within the chamber 

C is dra-Wn off through the dispensing valve 4 
by means of a vertically arranged flow tube 92 
which has its free end disposed in spaced relation 
to the bottom of the chanber C. The upper end 
of the tube 92 communicates with a horizontal 
flow tube 9 S which receives the dispensing waive 
14. Thus, when the valve 4 is opened, carbo 
nated water Will flow through the tubeS 82 and 
96 under the pressure within the chamber C. A 
rod 94 is disposed within the tube 92 in spaced 
relation and has a bifurcated upper end 95 which 
projects through a suitable aperture 9 in the flow 
tube 98. The bifurcated end 95 auts the oase 
of a generally U-shaped member 95 having up 
Wardly extending legs 2 and 104 which project 
through Suitable apertures 106 and 0.3 in the 
cap 2 so as to extend into valve chambers 78 
and 82. When the dispensing valve 4 is opened 
and carbonated Water flows through the tube S2 
about the rod 94, the rod will be thrust upwardly 
by the action of the Water and Wiil in turn force 
the U-shaped member 3G upwardly. The free 
ends of the legs 02 and 4 which extend into 
the valve chambers 78 and 30 are nested in cavi 
ties in valve bodies 82 and 84, respectively, and 
when the rod 94 thrusts upwardly, the legs 92 
and this will shift the valve bodies upwardly to 
close the gas inlet T 5 and the Water inlet, i. 
Thus, during the dispensing operation, chamber 
C is closed to the entry of carbon dioxide and 
Water and the carbonated water is dispensed 
under its own pressure. Since the flow pressure 
decreases during the dispensing operation, the 
carbonated water dispensed has unusual efferves 
cent and “bite' qualities. When the dispensing 
operation ceases, the pressure within the cham 
ber C will have been reduced sufficiently to per 
mit the regulator 0 to function in the previously 
described manner so that Water and carbon di 
Oxide may again be introduced to the chamber C. 

Since in the preferred embodiment of the in 
vention the household System provides the pres 
Sured Water, it is conceivable that the water in 
let pressure to the regulator 0 will vary as the 
System is tapped in other parts of the household. 
This Will cause fluctuation of the diaphragm 
within the regulator f3 during the standby period 
When the chamber C is utilized merely as a stor 
age chamber for the carbonated water. Due to 
the aforementioned fluctuations there is a 
tendency toward undesirable intermittent flow 
of water to the chamber C. This intermittent 
Stream of water could not be effectively carbo 
nated with the result that water stored within the 
chamber C would lose some of its efferescent 
quality. 
To permit Such intermittent flow, a float ) is 

provided in the chamber C and guided for verti 
cal movement by brackets f 2 which embrace the 
Vertical flow tube 92. The float O carries an 
upwardly extending element f 4 which is aper 
tured to loosely embrace the horizontal flow tube 
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96. The element 4 has an upwardly opened 
channel 6 which receives an appendage 8 on 
the U-shaped member 00 adjacent and below 
the leg 04. When the level of the carbonated 
liquid within the chamber C reaches the desired 
point (two-thirds filled). the float. 0 moves up 
wardly thrusting against the appendage 8 on 
the member 100 which then acts as a lever full 
crumed on the bifurcated end 95 of the rod 94. 
The leg O4 is thrust upwardly to shift the valve 
body 84 and thus close the water inlet 77 so that 
Water cannot enter the chamber C. The Water 
valve 84 remains closed due to the thrust of float 
to so that fluctuations of the diaphragm 26 

occasioned by opening and closing the spigots in 
the household water supply System will not cause 
further flow of Water into chamber C. The Sup 
ply of carbonated water within the chamber re 
mains at a constant level and retains its effer 
Vescent quality although stored within the 
chamber for a relatively long period. 
The aforedescribed carbonating apparatus is 

characterized by its simplicity and compact ar 
rangement and requires little, if any, mainte 
nance. The carbonator functions. Without con 
plicated valving and Without the pumps and like 
equipment associated with commercial carbo 
nating apparatus. Operating water pressure is 
supplied by the household system and a conven 
tional Source of pressured carbon dioxide is 
utilized. The pressure of the carbon dioxide is 
regulated relative to the pressure of the water by 
means responsive to the pressure of the water. 
Carbonating action occurs at a pressure con 
siderably less than the pressure obtaining in most 
commercial installations, yet the Water manufac 
tured has an effervescent quality comparable to 
that produced by any known commercial instal 
lation. The apparatus, due to its compact con 
struction, may be installed within a conventional 
household refrigerator Without unduly restricting 
the available space and requires only a slight 
modification of the refrigerator for permanent 
installation so that a constant supply of chilled 
carbonated Water Will be available in the house 
hold. 
As many changes could be made in the above 

construction and many apparently widely dif 
ferent embodiments of this invention could be 
made without departing from the scope thereof, 
it is intended that all matter contained in the 
above description or shown in the accompanying 
drawing shall be interpreted as illustrative and 
not in a limiting sense. 

It is also to be understood that the language 
used in the following claims is intended to cover 
all of the generic and specific features of the in 
vention herein described and all statements of 
the scope of the invention which, as a matter of 
language, might be said to fall therebetween. 
I claim as my invention: 
1. Carbonating apparatus comprising a hous 

ing defining a water chamber and a gas chamber, 
each of said chambers having an inlet and an 
outlet, the inlets of said chambers being con 
nectible to sources of pressured water and carbon 
dioxide, respectively, wall means supported by 
said housing between said chambers, said wall 
means being movable in response to the differen 
tial fluid pressure in said chambers, valve means 
supported in said housing and movable with Said 
wall means between an open position and a closed 
position wherein the outlet in one of said cham 
bers and the inlet in the other of Said chambers 
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are closed, and means defining a carbonating 
chamber in communication with said outlets. 

2. Carbonating apparatus comprising a hous 
ing defining a Water chamber and a gas cham 
ber, each of said chambers having an inlet and 
an outlet, the inlets of said chambers being con 
nectible to Sources of pressured water and carbon 
dioxide respectively, wall means supported by 
Said housing between said chambers, said Wall 
means being movable in response to the differen 
tial fluid pressure in said chambers, valve means 
Supported in said housing for movement with said 
Wall means between an open position and a closed 
position. Wherein the outlet in One of Said cham 
bers and the inlet in the other of said chambers 
are closed, means biasing said valve means to 
Ward closed position, and means defining a car 
bonating chamber in communication with said 
outlets. 

3. Carbonating apparatus comprising a hous 
ing defining a water chamber and a gas chamber, 
each of said chambers having an inlet and an 
Outlet, the inlets of said chambers being con 
nectible to Sources of pressured Water and car 
bon dioxide respectively, a resilient wall Sup 
ported between said chambers, said wall being 
movable in response to the differential fluid pres 
sure in said chambers, valve means supported 
in Said housing and movable With said wall be 
tween an open position and a closed position 
Wherein the Outlet in Said Water chamber and 
the inlet in said gas chamber are closed, means 
biasing Said valve means toward closed position, 
and means defining a carbonating chamber in 
communication with said outlets, 

4. Carbonating apparatus comprising a hous 
ing defining a Water chamber and a gas chamber 
each of Said chambers having an inlet and an 
outlet, the inlets of said chambers being con 
nectible to sources of pressured Water and car 
bon dioxide respectively, a resilient Wall Sup 
ported by said housing between said chambers, 
said Wall being movable in response to differen 
tial fluid pressure in said chambers between a 
position wherein it closes the outlet in said Water 
chamber to a position within said gas chamber, 
Valve means Supported in Said housing and now 
able with said wall to close the inlet in said gas 
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Chamber When the outlet in Said Water chamber 
is closed and to open the gas inlet when the water 
outlet is open, and means defining a carbonating 
chamber in communication with said outlets. 

5. Carbonating apparatus comprising means 
defining a carbonating chamber having inlets 
connectible to a Source of pressured Water and 
carbon dioxide gas, respectively, flow control 
means having an inlet in said chamber and an 
externally disposed dispensing outlet, and valve 
means disposed in said chamber responsive to 
foW in Said control means to close the chamber 
inlets. 

6. Carbonating apparatus comprising means 
defining a carbonating chamber having inlets 
connectible to Sources of pressured Water and 
carbon dioxide gas, respectively, flow control 
means comprising a flow tube having an inlet 
disposed in said chamber and a dispensing valve 
having an externally disposed outlet, and valve 
Imeans disposed in said chamber for closing said 
inletS, Said Valve means including a rod shift 
ably supported in said tube and responsive to 
fluid flow therein to shift said valve means to 
closed position. 

7. Carbonating apparatus comprising a pres 
sure regulator for regulating the relative pres 
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sures of water and carbon dioxide gas, said reg 
ulator having inlets connectible to a preSSured 
supply of water and carbon dioxide respectively, 
and having a Water outlet and a gas outlet, means 
defining a carbonating chamber having inlets in 
communication. With said Water and gaS outletS, 
respectively, fow control means having an inlet 
in said chamber and an externally disposed dis 
pensing outlet, and valve means disposed in Said 
chanber responsive to flow in said control means 
to close the chamber inlets. 

8. Carbonating apparatus comprising a pres 
sure regulator for regulating the relative pres 
Sures of the water and carbon dioxide gas, said 
regulator having inlets connectible to a pres 
sured supply of water and carbon dioxide re 
spectively, and having a Water outlet and a gas 
oiltlet, means defining a carbonating chamber 
having inlets in communication. With said Water 
and gas outlets, respectively, flow control means 
comprising a flow tube having an inlet disposed 
in said carbonating chamber and a dispensing 
valve having an externally disposed outlet, and 
Walye means disposed in said chamber for closing 
the valve inlets, said valve means including a 
rod shiftably supported in said tube and respon 
Sive to fluid flow therein to shift said valve means 
to closed position. 

9. Carbonating apparatus comprising in com 
bination a pressure regulator having means for : 
accommodating the fiOW of Water and carbon di 
oxide gas from pressured sources, said regulator 
having means for regulating the relative pres 
Sures of Said fluids, fluid pressure responsive 
valve means for closing said regulator to the 
flow of gas, means defining a carbonating cham 
ber having a water inlet and a gas inlet in com 
munication with said regulator whereby said car. 
bonating chamber Will receive a column of car 
bonated water, thereby increasing the gas pres 
Sure in said chamber and said regulator to ef 
fect closure of the regulator valve means at a 
predetermined liquid level in said chamber, and 
liquid level responsive means disposed in said 
carbonating chamber for closing the Water in 
let to said carbonating chamber when the liq 
uid therein reaches said predetermined level. 

10. Carbonating apparatus comprising in corn 
bination a pressure regulator having means for 
accommodating the fiow of water and carbon di 
oxide gas from pressured sources, Said regulator 
having means for regulating the relative pres 
sures of said fluids, fluid pressure responsive 
valve means for closing said regulator to the flow 
of gas, means defining a carbonating chamber 
having a water inlet and a gas inlet in communi 
cation. With said regulator whereby Said car 
bonating chamber will receive a rising column 
of carbonated water, thereby increasing the gas 
pressure in said carbonating chamber and said 
regulator to effect closure of the regulator Valve 
means at a predetermined liquid level in Said 
carbonating chamber, valve means disposed in 
said carbonating chamber in communication 
With the Water inlet, and liquid level responsive 
means for closing Said last mentioned Valve 
means when the liquid in said chamber reaches 
said predetermined level. 

11. Carbonating apparatus comprising in con 
bination a pressure regulator having a Water 
chamber and a carbon dioxide gas chamber Sepa 
rated by a resilient wall, each of Said chambel's 
having an outlet and an inlet connectible to a 
pressured source of their respective fluids, Said 
wall being movable in response to fluid pressures, 

O 

15 

40 

5 

5 

60 

65 

70 

75 

3 
Valve means movable with said wall from an 
Open position to a closed position whereby the 
gas inlet is closed, means defining a carbonating 
chamber having a water and a gas inlet in com 
munication with the regulator outlets whereby 
Said carbonating chamber will receive an in 
creasing column of carbonated water, thereby in 
creasing the pressure in said carbonating cham 
ber and Said gas chamber to effect closure of the 
regulator valve means at a predetermined liquid 
level in said carbonating chamber, and liquid 
level responsive means disposed in said carbonat 
ing chamber for closing the water inlet to said 
carbonating chamber when the liquid therein 
reaches said predetermined level. 

12. Carbonating apparatus comprising in com 
bination a pressure regulator having a water 
chamber and a carbon dioxide gas chamber 
Separated by a resilient wall, each of said cham 
bers having an outlet and inlet connectible to 
a preSSured source of their respective fiuids, said 
Wall being movable in response to fluid pres 
Sures, valve means movable with said Wall from 
an Open position to a closed position whereby 
the gas inlet is closed, means defining a car 
bonating chamber having a water inlet, and a 
gas inlet in communication with the regulator 
Outlets whereby said carbonating chamber will 
receive a rising column of carbonated water, 
thereby increasing the pressure in said carbon 
atting chanber and said gas chamber to effect 
closure of the regulator valve means at a pre 
determined liquid level in said carbonating 
chamber, valve means disposed in said carbonat 
ing chamber adjacent the water inlet, and liq 
uid level responsive means disposed in said car 
bonating chamber for closing said last men 
tioned valve means when the liquid in said car 
bonating chamber reaches said predetermined 
level. 13. Carbonating apparatus comprising in com 
bination a pressure regulator having a water 
chamber and a carbon dioxide gas chamber sepa 
rated by a resilient wall, each of said chambers 
having an outlet and an inlet connectible to a 
preSSured Source of their respective fiuids, said 
Wall being movable in response to fiuid pressures, 
valve means movable with said Wall from an 
open position to a closed position wherein the 
gas inlet is closed, means defining a carbonat 
ing chamber having a water inlet and a gas in 
let in communication with the regulator outlets, 
valve means disposed in each of said last men 
tioned inlets, flow control means having an in 
let in Said chamber and an externally disposed 
dispensing outlet, valve actuating means respon 
sive to flow in Said control means to close said 
last mentioned valve means, and liquid level re 
Sponsive actuating means disposed in said car 
bonating chamber for closing the valve means 
at the Water inlet when the liquid in said car. 
bonating chamber reaches a predetermined level. 

ANDREW J. NICHOLAS. 
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