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nanvny'r. Jormsori AND JOHN Ef'rnmuon, or 108 memes, camomvm 

PRESSURE BOOSTER TANK FOB CABBONATING SYSTEMS. 

Application ?led September 26, 1928. Serial No. 308,564. 

Our invention relates to a carbonating ap 
paratus, and more particularly to a novel 
tank for use on an apparatus for carbonat 
ing water. 

In carbonating°water it is customary to 
introduce water into an atmosphere of car 
bon dioxide gas. Such a carbonating proc 
ess is ordinarily performed by. “batch” meth 
ods. In other words, a whole tank of water 

I" is carbonated and is then connected to a dis 
pensing apparatus under pressure. It is 
much more satisfactory from various angles 
to carbonate the water only as fast as it is 
used by the dispensing apparatus. 

‘5 Such a carbonating apparatus is disclosed 
in an application for United States Letters 
Patent entitled “Carbonating apparatus” in 
vented by John E. Treanor, ?led June 16, 
1925, Serial No. 37 ,584. Our present inven 

'~'=‘ tion relates to a reservoir tank adapted to 
automatically supply water under pressure 
to such a carbonating apparatus, although 
it is not limited to this use. 

It is an object of our invention to provide 
‘35 a reservoir tank adapted to supply a liquid 

under pressure either continuously or inter 
mittently to’ an auxiliary apparatus, such, 
for instance, as a continuous carbonating 
apparatus. - 

The piping used in soda fountains is usual 
1y quite weak in tensile strength. Thus it 
becomes necessary to limit the maximum 
pressure therein. In carbonating water only 

. 4 in su?icient quantities to meet the emand 
"5 of the dispensing apparatus, it becomes nec 

essary to have some sort of a pressure pump 
which is intermittently operated. lVhen the 
prime mover of such a pump is de-energized 
the momentum of the moving parts is often 

' suf?cient to continue the pumping action be 
yond the instant of de-energiza'tion and this 
action often builds up excessive pressure in 
the piping. , ~ 

It is an object of our invention to provide 
a reservoir tank which will compensate for 
any pressure that may develop after the 
pump prime mover is de-energized. 3 

~ We have also found it advantageous to 
supply to the carbonating apparatus water 
which has already been slightly carbonated. 

LI 

>6—6 of Fig. 5. 

This pre-carbonization may easily be e?‘ect— 
ed when using our reservoir tank, and it is 
accordingly an ‘object of our invention to 
provide a reservoir tank which will pre-car 
bonate the water supplied to a carbonating I5 
apparatus. , ' , 

Other‘bbjects and advantages of our in 
venti on will be made evident hereinafter. 

In the drawings, Wye-diagrammatically il 
lustrate a preferred embodiment of our inven- 00 
tion. In these drawings,— ' 

Fig. 1 is a diagrammatic view illustrating 
our tank in conjunction with a suitable car- ' 
bonating apparatus. 5 ' 

Fig. 2 is a cross-sectional view taken on the 66 
line 2-—2 of Fig. 1. ' ' - 

Fig. 3 is a sectional view of our invention 
when the mechanism is in a different position 
from that shown in Fig. 1. - ' 

Fig. 4 is a cross-sectlonal view taken on the 10 
line 4-——4 of Fig. 1. 

‘ Fig. 5 is an enlarged view of one form of 
?oat-operated valve. . 

Fig. 6 is a sectional view taken on the line 

Fig. 7 is a view similar to Fig. 1 showing 
another form of our invention. . 

‘ Fig. 8 is a section taken on theline 8-8 of. 
Fig- 7- g. Y ' 

Referring to Fig. 1, we show a carbonating I 
apparatus 10 which is adapted to receive 
water through a supply pipe 11 and carbon 
dioxide gas through a pipe 12. This gas is 
absorbed by the water entering the supply 
pipe 11, and the carbonated water forme 18 8| 
transmitted through a pipe 13 to a suitable 
dispensing apparatus 14. The carbonating 
apparatus 10 is preferably ofthe t which 
carbonates the water only in su?icient quan 
tities to meet the demand of the dispensing 9° 
apparatus 14. Thus, the water entering the 
carbonating apparatus through the supply 
pipe 11 must ?ow intermittently. 
Adapted to supply water to the' ipe 11 is a 

reservoir tank 20 incorporating t e features '5 
of our invention. ,The tank 20 ‘comprises a 
shell 21 closed-at its upper and lower ends 
by upper and lower plates 22 and 23 respec 
tively. The interior of the shell 21 is adapt- I 
ed to hold a body of water 25 in the lower por 
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~ tion thereof, this portion being designated by 
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the numeral 26 representing a liquid cham 
ber. Above .the water in the liquid chamber 
is a gas chamber 27 which is adapted to re 
ceive carbon dioxide gasthrough a pipe'28 
extending through the upper plate 22. This 
pipe extends into the'gas chamber 27 ,and the 

~ lower/end thereof is adapted to be closed by 
.- a ?oat-operated valve 30. As best shown in 
Figs. 1 and 5, this valve has an arm 33 which 
is bent at right angles and which holds at its 
‘upper end a cup 34 in which a washer 35 is 
positioned, this washer being adapted to close 
the lower end of the pipe 28. The arm 33 is 
pivoted to a collar 37, as indicated at 38.‘ 
This collar is suitably secured to an outlet 
pipe 40 which communicates with the supply 
pipe 11 and extends downward in the shell 21 
to a point near the lower plate 23. _ Thus, the 
lower end of this pipeiis submerged below 

> the surface of the water 25. 
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The arm "33’extends inward from the pivot 
point 38 and is pivoted to a suitable ?oat 43. 
This?oat may be of any desired type, but in 
the form shown in Figs. 1 and 3 it comprises 
a corrugated closure 44 which is air-tight. 
The ?oat-operated valve 30 is thus adapted 
to be closed when the level of the water 25 is 
sufficiently lowered so that the ?oat is not sup 
ported by the buoyancy of the water. At this 1 
time the weight ' of the ?oat 43 causes the 
valve 30 to assume its full line position shown 
in Figs. 1 and 5, thus preventing any gas from 
entering the gas chamber 27 through the pipe 
28. lVhen the surface of the water 25 rises, 
the ?oat 43 will assume a position indicated in 
Fig. 3, thus opening the valve 30 and allow 
ing gas to enter the gas chamber 27. The up 
permost position of the ?oat 43 is controlled 
by a stop 45 against which the arm 33 bears. 
Adapted to supply water to the interior of 

the reservoir tank 20 is a pipe 50 having a 
nozzle 51 thereon. This nozzle is directed in 
a. vertical position so as to ‘spray‘the water 
passing through the ‘pipe 50 against a de 
?ector 52 which breaks up the nozzle stream 
lnto small particles and distributes these par 

, ticles throughout the gas chamber 27. 
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‘Vatcr is forced through the pipe 50 by 
means of a pump 55 which may be of any de 
sired type. In the form shown in" Fig. 1, we 
have 'shown this pump as a centrifugal pump 
operated by a motor 56, the operation of this 
motor being ‘controlled by .a pressure-oper 
ated switch 58 which is connected to the pipe ' 
50 by‘a coupling59 and which is controlled 
by the pressure in the pipe 50. The pressure 
operated switch 58 may be of any desired 
type which will energize the motor 56 when 
the pressure in the pipe _50 or the tank 20 
falls below "a minimum value. At this time 
the pump forces water through the pipe 50 
and into the tank 20 until the pressure there 
in reaches a pre-determined maximum value, 
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at which time the pressure-operated switch 
58 deenergizes the motor 56. 
One type of switch which may be advanta 

geously utilized for this purpose is known as 
a “mercoid” switch which has a pair of ter 
minals at an inner end of a suitable tube. 
These terminals may be short-circuited by a 
body of'mercury when this mercury is al 
lowed to rest in the terminal end of the tube. 
The tube is pivotedand also connected to a 
diaphragm so that the position of the mer 
cury in the tube is determined by the pivoting 
relation of the mercoid tube. Thus the cir 
cuit through the terminals is controlled by 
the pressure on the diaphragm, this pressure 
being that in the pipe 50. IVith certain types 
of pumps it may be necessary to install a 
check valve in the coupling 59, this valve be 
ing closed when the pump 55 is not in op 
eration, but being opened during the opera 
tion thereof. 

In operating our invention the pipe 28 is 
connected to a source of carbon dioxide gas. 
This gas is usually under quite a high pres 
sure and the ?oat-operated valve 30 must be " 
designed to hold back this pressure. The 
pressure-operated switch 58 is then set so that 
the pump 55 is operated between maximum 
and minimum pressures, these pressures be 
ing lower than the‘ pressure of the carbon di 
oxide gas.. For purposes of illustration we 
shall assume de?nite values of pressure. 
Thus in a practical illustration the carbon di 
oxide gas may be at a pressure of one hundred 
pounds per square inch,‘ while the maximum 
and minimum pressures at which the pump 
55 stops and starts may be taken as seventy 
and ?fty pounds per square inch respectively. 
In operating our invention, the gas cham- _ 

ber 27 is vented to the atmosphere through "" 
a vent 65 closed by a valve 66. This valve is 
opened and water is forced into the tank 20, 
as indicated in Fig. 1. When the level of this 
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water rises to the 'point indicated by the nu- _ 
meral 67 of Fig. 3, the ?oat-operated valve “i' 
30 will open and the carbon dioxide gas will 
enter the gas chamber 27. The valve 66 is 
then closed and the gas passing through the 
pipe 28 quickly builds up a pressure in the 
gas chamber 27. WVhen this pressure reaches 
the maximum pressure to which the switch 58 
has been set, seventy pounds per square inch 
inthis illustration, this switch will operate to 
deenergize the motor 56 and thus stop the 
pump 55. The pressure in the gas chamber 
27 will,‘-however, continue to rise until equal 
to the pressure of the source of carbon diox 
ide, in this instance onehundred pounds per 
square inch. 
As carbonated water is drawn from the dis- 1 

pensing device 14, the pressure in the gas 
chamber 27 forces the water through the out 
let pipe 40 and the supply pipe 11 into the 

H.) 

carbonating apparatus 10 in su?icient quanti~ _ _ 
ties to meet the demand. This withdrawal 
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of water lowers the level thereof to a. int in 
dicated b" the numeral 80 of Fig. 1, t us clos 

oat-operated valve 30. At this in— 
stant the pressure inside the gas chamber 27 
is still one hundred pounds per square inch. 
As still more water is utilized the water level 
will continue to lower and the pressure in the 
gas chamber 27 will correspondingly decrease 
until this pressure has reached the minimum 
value to which the pressure-operated switch 
58 has been set, in this instance ?fty pounds 
per square inch. The switch 58 will then start 
the pump. and will pump water into ‘the tank _ 
20 until a pressure of seventy pounds per 
square inch is built up inthe gas chamber 27, 
at which time the switch 58 will automatical 
ly stop the operation ‘of the pump 55:. Ordi- .' 
narily this pressure of seventy pounds per 
square inch will not be built up until the valve 
30 is opened by means of the ?oat 43, this ?oat 
then holding the valve open until su?icient 
water has been withdrawn to close it. ' ' 
The body of gas in the gas chamber 27 acts 

as a cushion to absorb any excess surge of wa 
ter which might be delivered by the pump 55 
after the motor 56 is deenergized due to the 
momentum of the moving parts. This resil 
ient action prevents damage to the piping ex 
tending to the dispensing apparatus 14. 
By utilizing carbonv dioxide as the gas, 

and water as the liquid passing through the 
pipe 50, we accomplish a preliminary carbon 
ization in the reservoir tank 20 which is de 
sirable. This carbonization takes place due 
to the water being impinged on the de?ector 
52. and being sprayed downward in small 
droplets through the carbon dioxide gas, 
this gas being'absorbed to a certain extent 
thereby. Thus the water passing through the 
outlet pipe 40 and the supply plpe 11 is par‘ 
tially carbonated. ' 
In Figs. 7 and 8 an alternative form of the 

invention is illustrated. In this second form 
of the invention we provide a di?erent type 
of ?oat-operated valve-which at the present 1 

_ time we believe is superior to that disclosed 
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in Figs. 1 to 6 inclusive. 
“\Referring particularly to Figs. 7 and 8,: 

it will be noted‘that the gas inlet pipe 28 is 
extended downward and is provided with a 
horizontal portion 80 which is directed to 
ward the central vertical axis of the tank 20. ' 
Extending upward from the horizontal por 
tion 80 is an upright portion 81. The up 
right portion 81 is slightly off-set from the 
vertical axis of the tank 20 in order that the 
?oat 43 may operate at one side of the pipes 
28 and 40. _ > 

In this form of the invention the ?oat 
43 is provided with a central tube 83 which 
provides a chamber into which the upright 
portion 81 is extended. The upper end of 
the-tube 83 is located above the top of the 
?oat :43, and is provided with a valve closure 
84. Openings 85 are formed in the upper end 
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of the tube 83 above the ?oat 43. The upper 
end of the upright portion 81 is provided in 
the form of a nozzle 86 adapted to be en 
gaged by the valve closure 84 in order to 
prevent gas from entering the tank 20 
through .the pipe 28. ’ ' 
‘For the‘ purpose of guiding the ?oat 43 

the’upright portion 81 is provided with up 
per and lower guides 87. which have a sliding 
contact with the interior wall of the tube 83. 
It will‘ be seen from an inspection of Fig. 
7 that the ?oat 43 is free to ‘slide up or down, 
and is maintained in such positions that the 
closure-84 will always properly engage the 
nozzle 85. ' ' 

The operation'of this form of the inven 
tion is like that of the ?rst form of the in 
vention. When the liquid level in the tank 
20 rises,- the closure 84 is disengaged from the 
nozzle 86 and gas is allowed to pass into 
the upper end of the tube 83 and into the 
interior 0 the tank 20 through the openings 
85. When the liquid level is forced down 
ward by-the gas pressure, the ?oat 43 de 
presses the closure and engages the nozzle 
86, thus shutting off the supply of gas. 
'While vwe have particularly described the 

reservoir tank’ as applicable to a carbonat 
ing'apparatus, it should be understood that 
we are not limited to this use. ‘Our reservoir 
tank ?nds utility in various other arts where 
it is desirable to supply a liquid under pres 
sure, either continuously or intermittently, 
to a device for utilizing this liquid. 
We claim as our invention: . 
1. In a‘reservoir tank adapted to supply 

a liquid upon demand, the combination of: 
a tank, the lower portion of said tank being 
?lled with a liquid; an outlet pipe extending 
below the surface of said liqud; a ?oat-oper 
ated gas inlet valve, said valve being opened 
when said liquid surface rises; a pump 'for 
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supplying liquid to said tank; and means for . ' 
starting said pump when the pressure in said 
tank reaches a set minimum value and stop 
ping said pump when the pressure in said 
tank builds up to a maximum value. 

2. A combination as de?ned in claim 1 in 
which said maximum and minimum values 
of pressure are less than the pressure of said 
gas in said tank. ; ' 

3. In a reservoir tank adapted to supply 
a liquid on demand, thecombination of: a. 
tank, the lower portion of said tank being 
?lled ‘with a liquid; an outlet pipe extending , 
below the surface of said liquid; a gas pipe 
extending into said tank; a ?oat in said tank, 
said ?oat being guided by said gas pipe; a 
?oat-operated'gas inlet valve opened by said 
?oat when the liquid level rises; and means 
for supplying liquid to said tank. 

4. In a reservoir tank adapted to supply 
a liquid on demand, the combination of: a 
tank. the lower portion of said tank being 
?lled with a liquid; an outlet pipe extending ....._; 
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below the surface of said liquid; a gas pipe 
extending into said tank, said gas pipe having 
an upright’portion; a ?oat in said tank, said 
?oat surrounding ‘said upright portion and 
thus being guided by said gas pipe; a ?oat 
operated gas inlet valve opened by said ?oat 
when the liquid level rises; and means for 
supplying liquid to said tank. 

5. In a reservoir tank adapted to supply 
a liquid on demand, the Combination of: a 
tank, the lower portion of said tank being 
?lled with a liquid; an outlet pipe extending 
below the surface of said liquid; a gas pipe 
extending into said tank; a ?oat in said 
tank, said ?oat being guided by said gas 
pipe; a nozzle carried by said gas pipe; a 
closure carried by said ?oat, said closure 
being disengaged from said. nozzle when said 
?oat is raised by the rising of the liquid level; 
and means for supplying liquid to said tank. 

6. In a reservoir tank adapted to supply 
a liquid upon demand, the combination of: 
a tank adapted to be partially filled with 
a liquid; an outlet pipe extending below 
the surface of said liquid; a ?oat-operated 
gas inlet valve adapted to supply gas to the ' 
upper portion of said tank when said liquid 
has reached a predetermined level in said 
tank; a ump for supplying liquid to said 
tank; and) means for starting said pump when 
the pressure in said tank reaches a set mini 
mum value, and stopping said pump when 
the pressure in said tank builds up to a maxi 
mum value. , 

7 . In a reservoir tank adapted to supply a 
liquid upon demand, the combination of: a. 
tank adapted to be partially ?lled with a 
liquid; an outletpipe extending below the 
surface of said liquid; a ?oat-operated gas 
inlet valve adapted to supply gas to the upper 
portion of said tank when said liquid has 
reached ‘a predetermined level in said tank; 
a pump for supplying liquid to said tank; 
and means for starting said pump when the 
pressure in said tank reaches a set minimum 
value, and stopping said pump when the 
pressure in said tank builds up to a maximum 
value, said values’of pressure being less than 
the pressure of said gas. 

' 8. A reservoir for carbonated water dis~ 
pensing devices comprising: a tank contain 
ing a body of water; an outlet pipe extending 
below the surface of said water; a ?oat-oper 
ated gas inlet valve, said valve adapted to 
supply a gas to the upper portion of said 
tank; a pump adapted to supply water to said 
tank, said valve being opened when said 
water surface rises; and means for starting 
said pump when the pressure in said tank 
reaches a set minimum value, and stopping 
said pump when the pressure in said tank 
builds vup to a maximum value. 1 ' 

9. In a reservoir tank adapted to supply. 
a liquid upon demand, the combination of: a 
tank adaptedto hold liquid in the lower por 
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tion thereof; a liquid outlet pipe extending 
below the surface of said liquid; a gas in 
let pipe extending upwardly into the upper 
portion of said tank; a ?oat-operated valve 
operable along said gas inlet pipe, said valve 
being opened when said liquid surface rises; 
and means actuated when the pressure in 
said tank reaches a set minimum value for 
supplying liquid to said tank and for shut 
ting off said liquid supply when the pressure 
in'said tank builds up to a maximum value. 

10. In a reservoir tank adapted to supply 
a liquid upon demand, the combination of: 
a tank adapted to. hold liquid in the lower 
portion thereof; a liquid outlet pipe extend~ 
ing' below the surface of said liquid; a gas 
supply pipe extending. upwardly through 
the lower portion of said‘ tank; a ?oat-oper 
ated valve slidable on said gas supply pipe, 
said-valve being opened when said liquid 
surface rises; and liquid supply means actu 
ated when the pressure in said tank reaches a 
minimum value, and stopped when the pres 
sure builds up to a maximum value, said 
maximum and minimum values of pressure 
being less than the pressure of said gas. _ 
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11. In a pressure booster apparatus of the . 
class described, the combination of: a closed -_ 
reservoir; liquid supply means for supply 
ing liquid to said reservoir; gas supply means 
for supplying gas to said reservoir; gas con 
trol means for controlling the admission of 
gas to said reservoir in accordance with the 
amount of liquid contained therein; pres 
sure-responsive means for controlling the 
operation of said liquid supply means in ac 
cordance with the pressure in said reservoir; 
and withdrawal means'for said reservoir. 

12. In a pressure booster apparatus of'the' 
class described, the combination of: a closed 
reservoir; liquid supply means for supplying 
liquid to said reservoir; gas supply'means 
for supplying gas to said reservoir; gas con 
trol means for controlling the admission of 
gas to said reservoir in accordance with the 
amount vor" liquid contained therein; pres 
sure-responsive means for controllin the 
operation of said liquid supply means in ac 
cordance with the pressure in said reservoir; 
mixing means for causing a mixture of said 
liquid and said_ gas; and withdrawal means 

‘ for said reservoir. 
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In testimony whereof, we have hereunto ' 
set our hands at Los Angeles, California, this 
5th day of September, 1928. \ 

HARVEY L. JOHNSON. 
JOHN E. TREANOR. 
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