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UNITED STATES PATENT OFFICE 
2,568,980 

CARBONATING MACHINE 

George W. Bayers, Jr., Denver, Colo., assignor of 
one-half to George W. Bayers, Denver, Colo. 
Application April 16, 1948, Seria No. 21470. 

(CI. 261-19) 2 Claims. 
1. 

. This invention relates to improvements in liq 
uid carbonating devices of the general type shown 
and described in my-copending application Seri 
a No. 692,622, filed August 22, 1946. 
Carbonated water is extensively employed and 

finds one of its greatest uses in connection. With 
sada water fountains: where carbonated drinks 
are:Sold. 
Various devices have been invented for use in 

carbonating waterfor-soft drinks. The one most 
extensively used today is large and expensive, 
employing an electric motor and a pump. 

It is the object of this, invention to produce a 
carbonating device that does not require a motor 
or a pump; and which shall be...of a very simple 
and substantial construction and in addition. 
thereto be highly reliable in: its operation. 
. Carbon dioxide: for use in carbonating Water 
is today dispensed in liquid form, and Sold in 
cylinders wherein the liquid is maintained under 
high pressure: The liquid-carbon dioxide must 
be mixed with water at a much lower preSSure, 
before the water is dispensed as a carbonated. 
drink. It is the principal object of this invention. 
to produce: a device by means of which the carbon. 
dioxide is delivered to a stream of flowing Water 
at a pressure sufficiently greater than that of the 
water to effect a proper mixture and in which 
the gas pressure is automatically regulated by the 
water pressure in Such a manner that a proper 
differential is at all times maintained. 
The above and other objects. that may become 

apparent as the description-proceeds are attained 
by means-of a construction, and an arrangement 
of parts-that will now be described in detail, and 
reference for this purpose will be had to the ac 
companying drawings in which the invention has 
been illustrated, and in which: 

Figure.1 is a diagrammatic view showing the 
manner in which the several elements, are con 
nected, one of said elements being shown in par 
tial section; 

Figure 2.is a side elevation of the mixing, valve; 
Figure 3 is a longitudinal diametrical Section 

taken online 3-3, Figure2; 
Figure: 4 is a section taken on line 4-4, Eig 

Lice 3; 
Figure 5 is a section, taken on line 5-5, Figs. 

lure 3. 
Figure 6 is a top plan view of a reducing valve; 
Figure 7 is a section taken on line 7-7, Fig 

ure 6; 
Eigure.8 is a top plan VieW of a check Wave; 
Figure 9 is a side elevation of the check Valve; 

and 
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Figure 10 is a longitudinal Section taken. On 

line 0-0, Figure 8. 
In the drawing reference numeral 5 desig 

nates a gas cylinder and reference numeral 6 
designates a Water pipe which is usually con 
nected with-the-water system of the building, in 
which the apparatus is employed. Reference nur 
meral 7 designates, a check. Valve that will be 
hereinafter described. Reference numera 8 
designates a reducing. Valve and reference all 
meral 9 designates a mixing-valve while reference 
numeral 20 designates a mixing. chamber through. 
which the mixture of gas. and liquid flows and 
from Which it passes through the refrigerating 
coil, 2 to the dispensing faucet. 22. A pressure 
pipe 23 connects the check Valve. With the bon 
net of the reducing valve for a purpose and in a 
manner which will hereinafter appear. Where 
the device is employed in connection with a soda, 
fountain, the operator, by controlling valve 22, 
dispenSeS. a. mixture of Water and carbon dioxide 
which has been effected by the apparatus which 
will now be described in-detail. 

Referring now, more particularly, to Figures, 6. 
and 7 which show the reducing valve, reference 
numeral 24, designates the body: of the reducing 
wave and reference numeral 25 the bonnet of the 
Valve. This reducing valve is constructed in the 
usual manner with-one or two minor exceptions, 
but, in Order to: explain the operation, a general 
description of the valve will be given. : 

Positioned between the body and the bonnet 
is a flexible metal diaphragm 26, the: two parts, 
being held in position by, means of bolts. 27. A 
spring 28 is positioned in the bonnet, and rests: 
on the diaphragm. A plate 29 rests on the-top 
of the Spring and this is... engaged by the inner. 
end of Screw 30, which is-threaded to the bonnet 
at 3 and passes through a packing box or gland: 
32. Screw 30 may be rotated by means of the 
handle 33. It is evident that the pressure of 
the Spring has a tendency to bow the: diaphragm 
downwardly. The bottom of body 24.is threaded 
for the reception of a plug 34 which has a hollow 
extension 35 that projectS. into the chamber in 
body 24. A yoke having two parallel side arms: 
36 and 36a is provided at its lower end with a 
tubular hub 37 that has threadedly connected 
therewith a removable valve seat -38. A spring 
39 is positioned in the opening in member 35 
and is under compression and normally urges: 
the yoke member against, the under Surface of 
the diaphragm as. ShOWn. in the dra Wing. Arm. 
36a, has an opening through which the tubular 

5 part 40 extends. This part has a downwardly. 
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extending end 4 to which a valve member 42 
is connected. The opening in member 40 con 
nects with the threaded inlet opening 43. A 
threaded outlet hub 44 is provided on the oppo 
site side of the body and communicates with the 
chamber therein. It is now apparent that if 
there is no pressure in chamber 45, the diaphragm 
will be bowed downwardly, due to the action of 
the spring 28, and this will move the yoke down 
wardly against the action of spring 39, thereby 
separating the two valve members 38 and 42 as 
shown in the drawing. By building up a pres 
sure in chamber 45 that is greater than the pres 
sure exerted by the spring 28, the diaphragm 
can be flexed upwardly so as to bring the valve 
members into engagement. It will be observed 
that the wall of the bonnet is provided with an 
opening 46 to which reference will presently be 
made. In the present embodiment, the body por 
tion 24 is provided with two other threaded hubs 
which have been indicated by reference numerals 
41 and 48, in Figure 6. The two threaded hubs 
44 and 41 are closed by means of plugs 49, in the 
construction shown in the drawings. A pipe 50 
connects the interior of the gas cylinder 5 with 
threaded hub. 43 and with chamber 45. A pres 
Sure gauge 5 may be connected with pipe 50, 
if desired. Water pipe 6 is connected with the 
check valve. T through opening 52. 
The check valve construction will now be de 

scribed. The body of the check valve is provided 
With an axial opening 53 extending inwardly 
from its lower end and this is closed by means 
of a threaded plug 54. Another axial opening 
55 extends into the body of the check valve from 
the top. The two axial openings terminate in 
a partition 56 that is provided with a central 
opening 57. The upper edge of opening 57 has 
a valve seat 58. A foraminated plate 59 is posi 
tioned on the under side of partition 56 and is 
held against the latter by means of a spring 60. 
A plug 6 closes the upper opening 55 and this 
is provided with a central recess 62 that contains 
a compression Spring 63. A movable valve mem 
ber 64 is positioned in opening 55 and is provided 
On its under surface with a resilient seal 65 that 
normally rests on the valve seat 58 and is urged 
towards the latter by spring 63. The check valve body is provided with a threaded opening 66 to 
Which the lower end of pipe 23 is connected, as 
shown in Figure 1. The check valve body is also 
provided with a threaded opening 67 positioned 
above partition 56. Opening 67. is connected 
with opening 68 in the mixing valve body 9 
by means of pipe fittings 69 (Fig.1). 

Referring to Figures 2 to 5, inclusive, the con 
struction of the mixing valve will now be de 
Scribed. The body of the mixing valve has been 
indicated by 9 and this is provided with a cylin 
drical threaded upward extension. To to which 
cap T is connected. Extending through the body 
9 is an axial opening having sections of differ 
ent diameters. The center section of this open 
ing has been designated by reference numeral 
2 and terminates in an opening 73 of somewhat 

larger diameter. Curved walls 74 join the two 
opening sections. The lower end of opening 73 
is threaded and a tubular threaded member 75 
is positioned therein. The upper end of section 
2 terminates in a valve seat 76 that, in turn, 
terminates in a cylindrical portion TT. An open 
ing 8 of somewhat larger diameter than TT ex 
tends to the upper end of body 9. Extending 
upwardly from the threaded portion TO is a tu 
bular extension 79. An opening 80 communi 
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cates the area surrounding tubular extension 79 
with the interior of axial opening 78. A valve 
8 has a cylindrical plug 82 that extends into 
tubular member 79 and serves as a guide for the 
valve. The upper surface of valve 8 f is provided 
with a resilient disk 83 that engages the valve 
seat 84 when cap f is in position. In the draw 
ing valve 8 has been shown as spaced from valve 
seat 84 but it is held normally in engagement 
with the valve seat by the action of spring 85. 
Cap 7 f is provided at its upper end with a thread 
ed projection 86 and connection is made from 
this to the threaded lug 48 of the reducing valve, 
by means of pipe fittings 87, as shown in Figure 
1. The body 9 is provided at its lower end with 
a threaded plug 88 to which a pipe 89 is con 
nected by means of a connector 90. Pipe 9 
connects with the lower end of a mixing chamber 
9f that contains a quantity of clean graded sand 
92. The sand rests on a screen 93 and terminates 
underneath screen 94. The upper end of the 
mixing chamber has connected therewith a pipe 
95 that has been shown as having formed thereinl 
a cooling coil 2 that is located in a refrigerating 
chamber 96. Pipe 95 extends to dispensing fau 
cet 22. 

Positioned in the opening in body 9 is a valve 
comprising a frustoconical valve member 97 that 
fits against the valve seat 76. The valve has a 
guide stem 98 that extends into the opening 77. 
The valve stem below valve 97 terminates in a 
cylindrical flange 99 that is positioned a short 
distance above the juncture of sections 72 and 
3. A spring Oo urges the valve upwardly into 

the position shown in Figure 3. Spring OO is a 
Weak Spring but has been shown to an exag 
gerated scale in the drawing. 
From Figure 1 it will be seen that a pipe 23 

is connected at its lower end with threaded open 
ing 66 in the check valve 7 and has its upper 
end in communication with the interior of bon 
net 25 through opening 46. It is therefore ap 
parent that any pressure in opening 53 is com 
municated to the interior of bonnet 25 through 
pipe 23 and therefore this pressure is added to 
the force exerted by spring 28 for the purpose of 
moving diaphragm 26 downwardly. 

Let us now assume that the parts are con 
nected as shown in Figure 1 and that valve Of 
is open letting CO2 gas pressure from cylinder 
5 into chamber 45 through pipe 50. This pres 

Sure is greater than the combined pressure of 
Spring 28 and the pressure of the fluid communi 
cated thereto through pipe 23 and therefore dia 
phragm 26 will bow upwardly until the two valve 
members 38 and 42 come into engagement. 
Water from pipe 6 enters opening 53 and exerts 
an upward pressure on valve 64 and passes by 
this valve through opening 67 and pipe 69 into 
the center section 72 of the axial opening in mix 
ing valve 9. If valve 22 is closed, there is, of 
course, no flow of water, especially after the pipe 
has been completely filled with water. It will now 
be apparent that since pipe 23 communicates 
the interior of check valve T with the interior of 
bonnet 25, the pressure of the water will be ex 
erted on the diaphragm as above mentioned. So 
long as no water is flowing, the parts remain in 
Substantially the position shown in Figures 3 
and 10. 
Attention will now be called to the fact that 

the pressure at which the gas valve 38, 42 opens 
is slightly greater than the pressure of the water 
in Section 72 of the mixing chamber and there 
fore when valve 22 is opened to permit water 
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to flow; the movement of the water-will, first of 
all: move the valve assembly, comprising-valves 
97 and 99 downwardly. Since the pressure of the 
gascin'-chamber .45 is:-higher than the pressure 
of the water, gas will now flow downwardly 
through pipe connection 8T and flow around 
Valve 8 and mix with the stream of, water. Where 
it enters through opening 68: The mixture of 
gaS and Water-will now pass through the mixing 
chamber and through the sand 92 positioned 
therein, and finally emerge through valve 22, as 
carbonated water. The proportion of gas and 
water can be regulated by changing the pressure 
exerted on the diaphragm by spring 28. 
In the above specification it has been pointed 

out that the pressure of the water is somewhat 
variable and due to this fact and to the fact that 
the proportion of gas and water depends upon 
the differential pressure at which they come into 
contact, the mixture would be variable unless 
Some means were taken to maintain the pressure 
differential substantially constant at all normal 
variations in water pressure. For the purpose of 
regulating the gas pressure in accordance with 
the water pressure, the interior of the check valve 
assembly has been communicated with the in 
terior of the bonnet by means of pipe 23 as above 
pointed out, and therefore if the water pressure 
drops, the pressure against the diaphragm will 
also diminish in the Same proportion, and, con 
versely, if the water pressure increases, the pres 
Sure on the diaphragm will also increase. With 
this simple interconnection, a constant differen 
tial in the gas and water pressure can be main 
tained at all times. 

Particular attention is called to the great ad 
vantage of communicating the water pressure to 
the diaphragm of the reducing valve, by means of 
a tubular connection as shown. In the first place 
there is a great advantage inherent in the tubu 
lar connection and the hydraulic means of Con 
municating the pressure over any mechanical 
means that might be designed for this purpose, 
and in the Second place, the connection shown 
is of utmost simplicity and does not involve any 
difficult mechanical design. That part of the 
valve stem 98 is of slightly smaller diameter than 
opening TT so that gas may pass by at this point in 
amounts proportionate to the distance valve 99 
has moved downwardly when valve 76 is un 
Seated. It is also necessary to have flange 99 of 
somewhat less diameter than the opening 12. 
The clearance between guide Sten 98 and the 

Wall of opening 77 and between flange 99 and 
the wall of opening 72 is of major importance 
because they control the proportioning of the 
CO2 gas to the volume of water flowing, as the 
volume of water flowing increases valve 97 and 
guide stem 98 move downwardly and allows more 
gas to flow. 
The purpose of the check valve shown in Fig 

ure 10 is to prevent reverse flow of Water and 
gas in case the water pressure should acciden 
tally fall to an abnormally low value and in a 
similar manner valve 8 serves to prevent Water 
from flowing upwardly into chamber 45 in case 
the pressure therein should be lowered for any 
particular reason. 

It will be observed from Figure 3 that valve 97 
is positioned in a cylindrical opening and there 
fore when liquid is withdrawn at a capacity rate, 
valve 97 Will move down below the cylindrical 
wall in which it is seated, thereby producing a 
wide opening for the entrance of gaS. 
From the above description it will be seen that 
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6 
by means of this, simple apparatus which com-. 
prises; in combination, the check valve; f, the 
pressure valve, the mixing valves 9:and the filter: 
9t, a very satisfactory carbonation of water can 
be: obtained: It will be noticed that there is no: 
notor or pump connection, with this device and 
further that there is automatic regulation of the 
gas pressure. to conform to variations in the 
water pressure. . 

Particular attention is called to the construc 
tion of the mixing: valve which is considered to; 
be the most important element in the combina: 
tion- W 

Having described the invention: What is claimed: 
as new is: : 

1. A carbonating-element for use in a carbonati 
ing device having a Supply of Water under pres 
Sure, a tank containing liquid CO2 and a dispens 
ing faucet, said element comprising an elongated 
body having an axial opening forming a carbon 
atting chamber, the opening extending through 
the body from one end to the other, a remov 
able cap threadedly connected with one end of 
Said body, Said cap having an opening axially 
aligned with the aforesaid axial opening adapted 
to be communicated with the gas Supply through 
a pressure reducing valve, an axially movable 
check valve in said cap opening inwardly and 
adapted to rest on a seat surrounding the open 
Ing. In the cap, the body having a water inlet 
opening in communication with the carbonating 
chamber, the wall of the latter having an inte 
gral valve seat positioned between the water inlet 
opening and the check valve in the cap, said 
valve seat flaring towards the Water inlet opening, 
a valve in the carbonating chamber positioned 
to engage the valve seat, Spring means for irging 
the valve against the seat, the last named valve 
having a stem that extends acroSS the water 
inlet and a free end forming a guide stem ex 
tending into the axial opening in a direction 
beyond the valve seat toward said cap, the stem 
that extends across the water inlet having a 
radial fange on the outlet side of the Water in 
let, whereby when water flows towards the dis 
pensing faucet, it will exert a force tending to 
move the valve from the seat to permit free flow 
of CO2, the carbonating chamber having an en 
larged portion into which said last named valve 
may move to provide a relatively large CO2 pas 
sageway when the valve is open to maximum flow 
capacity, the other end of the axial opening in 
the body forming an axial discharge conduit for 
connection with the faucet. 

2. A carbonating element for use in a carbon 
atting device having a supply of water under pres 
sure, a tank containing liquid CO2, and a dis 
pensing faucet, said element comprising an elon 
gated body having an axial opening of circular 
cross section, forming a carbonating chamber, 
the opening extending the entire length thereof, 
a removable cap threadedly connected with one 
end of the body, said cap having an opening to 
be communicated with the gas Supply through 
a pressure reducing valve, a check valve in Said 
cap, opening inwardly, means comprising a Spring 
for urging the check valve to closing position, the 
body having a water inlet opening of larger di 
ameter than the carbonating chamber in commu 
nication with the latter at a point between its 
ends, the wall of the carbonating chamber having 
a valve seat positioned between the check valve 
and the water inlet opening, at a point Spaced 
from the latter, the seat facing the water inlet 
opening, a poppet type valve in the carbonating 
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chamber, positioned to engage the valve seat, the 
valve having a guide stem extending into that 
part of the carbonating chamber between the 
valve seat and the check valve, the guide being 
of smaller diameter than the carbonating cham 
ber at that point, and another stem extending 
across the water inlet opening terminating in 
that part of the carbonating chamber on the 
other side of the water inlet opening, the end 
of the stem having a circular flange of slightly 
smaller diameter than that of the carbonating 
chamber at that point, the carbonating chamber 
being outwardly flared beyond said flange, Spring 
means for urging the valve against its seat, the 
parts being so proportioned and arranged that 
the flange will move to a position in the enlarged 

5 

8 
part of the carbonating chamber and the valve 
will move into the water inlet opening when the 
dispensing faucet is wide open. 

GEO. W. BAYERS, Jr. 
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