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i 
This invention relates to gas dissolving appae 

ratus, and with regard to certain more speci?c 
features, to so-called water carbonators. 
Among the several objects of the invention may 

be noted the provision of a water carbonator of 
compact form in which tap water received at tap 
water temperatures may ef?ciently be carbonated; 
the provision of a carbonator of the class de~ 
scribed which, by means of a reliable construction, 
agitates the water for quickly e?ecting a high 
degree of carbonation and at the same time agi 
tates the water for simple and e?icient heat ex~ 
change with any cooling means available; and the 
provision of apparatus of the class described 
which requires few and simple parts in its con~ 
struction. Other objects will be in part obvious 
and in part pointed out hereinafter. 
The invention accordingly comprises the ele 

ments and combinations of elements, features of 
construction, and arrangements of parts which 
will be exemplified in the structures hereinafter 
described, and the scope of the application of 
which will be indicated in the following claims. 
In the accompanying drawings, in which one of 

various possible embodiments of the invention is 
illustrated, 

' Fig. 1 is a vertical section illustrating the in 
vention; 

Fig. 2 is an enlarged vertical section taken on 
line 2-2 of Fig. 1; and, 

Fig. 3 is an enlarged horizontal section taken 
on line 3-3 of Fig. 1. 

Similar reference characters indicate corre 
sponding parts throughout the several views of 
the drawings. 

Referring now more particularly to Fig. 1, there 
is shown at numeral ! a non-magnetic pressure 
tank in which is carried water 3 to be carbonated. 
An abnormally low level of the water is shown at 5. 
A normal level is maintained by means of a ?oat 
construction consisting of a ball ?oat ‘I held in a 
guide cage 9, the latter being fastened to the tank 
walls. On the outside of the tank I is a switch 
box II having leads I3. In the switch box I I is 
apparatus which, in connection with the ball ?oat 
‘I, constitutes a magnetic float switch operating 
on the general principles describedin my United 
States patent application Serial No. 598,240, ?led 
June 8, 1945, for Switch, now Pat. No. 2,440,987, 
issued May 4, 1948. Lever I5, pivoted inter 
mediate its ends, carries at its lower end a mag 
net I9 and at its upper end a magnet 2 I. The 
?oat ‘I is composed of magnetic material and 
functions when the ?oat ‘I is down as an arma 
ture to draw the lever I5 into the position shown i 
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'in Fig. 1. When the ?oat is elevated by increase 
in the elevation of the liquid level, it draws over 
the magnet 2|. Connected with the lever I5 is a 
switch 23 which closes when the level 5 descends 
below a certain point and opens when this level 
rises above that point. \Thus when the float ‘I is 
up, the contact is broken and when it is down, the 
contact is closed. 
In the circuit I3 controlled by the switch 23 

are the leads 25 of a vertical electric motor 21. 
This motor is built into a case 29 which is welded 
vertically to the top of the tank I. The axis of the 
motor is preferably coaxial with the center line 
of the tank I. The motor rotor is shown at 35 
and its shaft at 33. 

Details of the connection between the motor 
and the ‘tank I are shown in Fig. 2, wherein a 
bearing for the shaft 33 is indicated at 35. The 
inner race of this hearing supports the shaft 33 
and the outer race is carried in a stationary tube 
‘31, welded at 39 to the top of the tank I. Near the 
lower end of the tube 37 is carried the outer race 
of a second bearing M. The inner race of this 
bearing also supports the shaft 33. 
Below the bearing 4|, and operative between 

the shaft 33 and the tube 31, is rotary shaft 
seal indicated generically at as. This seal con 
sists of a metal seat 45 supported in a resilient 
synthetic rubber ring 41. The ring 4‘! is sup 
ported upon hearing washers 49 which separate 
it from the outer race 5| of the bearing Li I. Bear 
ing against the ?oating metal seat 45 is a carbon 
ring 53, carried in a cup 55. Cup 55 is biased up 
ward by means of a spring 51 reacting from an 
abutment 59 keyed to the shaft 33. The lower 
side of the abutment is conical for streamline 
?ow. Its upper side includes a groove GI which 
admits some liquid into the tube 5?. This liquid 
escapes at a series of peripheral openings 53 near 
the seal and thus serves to cool the sliding con 
tact portions of the sealing rings 65 and 53. It 
also lubricates the sliding surfaces of the seal. 
Fastened to the shaft 33 and below the abut 

ment 59 is an impeller 65 which has vanes 6‘! 
so formed that with the rotation indicated by 
the arrow 69 in Fig. 2, liquid will be impelled 
upward. In order to direct the impelled liquid, 
an outer sleeve or spinner tube ‘II is permanently 
attached to the outer edges of the impeller 61. 
This tube is coaxial with the tube 3‘! and spaced 
around it. Rotation of the shaft 33 impels liquid 
up to the tube ‘II to its upper end ‘I5, from which 
the liquid spins in an umbrella or mushroom 
shape, breaking up and becoming ?nely divided as 
it leaves. The outlet ‘I5 of the rotary tube ‘II 
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terminates short of the upper concave dome 11 
of the tank. The ?nely divided particles of water 
impinge on this dome and the side walls of the 
tank down which they cascade. 

Instead of a single row of impellers 61, addi 
tional impeller units may be employed between 
the shaft 33 and the spinner tube 3| below the 
tube 31. Also, lift action may be obtained by 
?aring the tube ‘H upward, thus causing a com 
ponent of lift thrust on the liquid under cen 
trifugal force as the spinner tube ‘H rotates. 
In the lower end of the tank I is an opening 

around which is a collar 79 to which is bolted a 
gear pump 8|. This pump has an inlet 83 and 
a set of driving gears 85 and 81, which draw tap 
water from the inlet 83 and inject it through an 
opening 89 into the tank I. One of the gears 81 
of the gear pump is attached to the lower end 
of the shaft 33 and is driven thereby. In the 
inlet 83 is a check valve 9!. Tap water enters 
through the pipe 93. A carbon dioxide (CO2) 
inlet is shown at 95 and includes a check valve 91. 
A carbonated water outlet is shown at 99 and 
includes manual control valve llll leading to a 
faucet I03. 

Operation is as follows: 
When the liquid level drops, as indicated in 

Fig. l, the ?oat l descends and the proper con 
tact is made to close line l3 to the motor 21, 
which then rotates at normal speed, say 1,750 
R. P, M. This drives the gear pump to draw in 
tap water and deliver it into the tank I, thus 
tending to raise the level 5. At the same time, 
carbon dioxide under pressure tends to enter 
the inlet 95, admission being in proportion to 
the pressure reduction in the tank, and the latter 
depends upon withdrawals of carbonated water 
through valve IBI. 
As the shaft 33 rotates, the impeller 6'! draws 

Water into the rotary tube ‘H and forces it up 
to the spinning outlet '55. Some of the water 
under pressure by-passes through the groove 5! 
and into the lower end of the stationary tube 31 
and then out through the port 63. This by 
passed water then moves up along the rotary tube 
ll with the remainder of the rising water. The 
column of water in the rotary tube ‘H, being sub 
jected to centrifugal force, tends to swirl off 
radially when it reaches the upper outlet 15, 
forming said umbrella-like shower of water par 
ticles I05. These contact the dome ‘H and side 
walls of the tank I and cascade down. The car 
bon dioxide from the inlet 95 bubbling through 
the main mass of liquid in the tank is partially 
absorbed and that which breaks away from the 
surface 5 comes into intimate surface contact 
with the broken-up water particles and with the 
large amount of contact surface of the cascade 
over the tank walls. Thus there is highly effi 
cient absorption of carbon dioxide into the water. 
It is to be understood that the tank I, as is usual 
with tanks of this character, may be immersed in 
a cooling medium such as ice, brine, or a cold 
draft. The heat transfer relationship established 
very efficiently cools the carbonated water flow 
ing down the tank walls and it thus tends better 
to hold the carbonation established, even with 
very ordinary cooling means. When the level of 
the liquid reaches its highest point and the ?oat 1 
rises to a point where the contacts in line 13 are 
open, the motor shuts off. Flow of carbon dioxide 
into the inlet 95 will cease whenever the pressure 
in the tank builds up to a point such as to bal 
ance the pressure in the carbon dioxide line, for’ 
example 90 P. S‘. I. The liquid level will descend 
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whenever abstractions of carbonated water are 
made from the outlet 99 via valve I01. 

Several advantages will be clear from the above. 
First, the tank charge is thoroughly agitated and 
atomized each time that make-up tap water is 
admitted. This is aided by the bubbling of the 
carbon dioxide gas entering at the bottom. 
The natural direction of exit of the liquid from 

the upper end 15 of the spinner tube ‘H is such 
as to place a large percentage of water in contact 
with the wall of the tank I, down which it flows. 
presenting a large surface to CO2 absorption 
and to heat transfer. This is in addition to the 
absorption surface presented by the atomized liq 
uid itself as it spins off the edge of the outlet 15. 

All of the rotary pump and motor parts are on 
the same shaft, including the impeller 61 and the 
spinner lift tube 7!. By having the shaft seal 
45, 53 near the lower end of the stationary tube 
31, in the spinner tube ‘H and immersed in the 
liquid, several advantages occur. First there is 
the cooling effect of the by-passed ?uid upon the 
seal, and second, the seal protects everything 
above it in the tube 31. Thus both bearings 35 
and A! are protected. In addition, these bearings 
are separated a substantial distance which pro 
vides for more accurate alignment and steady 
action of the shaft 33. No seal is needed at the 
upper end of the tube 31, except the welding at 39 
for preventing leakage between it and the upper 
end of the tank I. 
The vertical coaxial construction is very com 

pact and there are no reciprocating parts. Thus 
the device is silent and smooth in operation. 

It is to be understood that although the par 
ticular disclosure of the invention is in reference 
to a water carbonator, its principles apply to any 
gas dissolving apparatus of analogous require 
ments. 

In view of the above, it will be seen that the 
several objects of the invention are achieved and 
other advantageous results attained. 
As many changes could be made in the above 

constructions without departing from the scope 
I of the invention, it is intended that all matter 
contained in the above description or shown in 
the accompanying drawings shall be interpreted 
as illustrative and not in a limiting sense. 

I claim: 
1. A carbonator comprising an upright cylin 

dric pressure tank carrying a liquid supply hav 
ing a free surface, a ?xed tube extending into the 
tank from its upper ends, a motor outside of the 
tank above said tube, said motor having a rotor, a 
shaft extending from said rotor into the tank 
through said ?xed tube, a pump driven by said 
shaft adapted to induct water into the tank when 
the shaft is rotating, a spinner tube attached to 
said shaft and partially surrounding said ?xed 
tube, said spinner tube having a lower inlet and 
an outlet around said ?xed tube, and an impeller 
joining said spinner tube with the shaft below 
said ?xed tube and adapted to force water from 
said inlet through said outlet for projection upon 
the walls of the container for return along said 
walls to the supply of water in the tank. 

2. A carbonator comprising an upright cylin 
dric pressure tank carrying a liquid supply hav 
ing a free surface, a ?xed tube extending into 
the tank from its upper end and coaxial there 
with, a coaxial motor outside of the tank above 
said tube, said motor having a rotor, a shaft 
extending from said rotor into the tank through 
said ?xed tube, a pump in the tank below said 
?xed tube and being driven by said shaft, said 
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pump being adapted to induct water into the 
tank when the shaft is rotating, a spinner tube 
attached to said shaft below the ?xed tube and 
partially surrounding the latter, said spinner tube 
having an inlet below said free surface and an 
outlet around said ?xed tube, an impeller join 
ing said spinner tube with the shaft below said 
?xed tube and adapted to force water from said 
inlet through said outlet for projection upon the 
walls of the container and return along said walls 
to the water in the tank, bearings for said shaft 
in said ?xed tube, and a liquid seal between the 
?xed tube and the shaft below said bearings. 

3. A carbonator comprising a tank carrying 
liquid having a free surface, a ?xed tube extend 
ing into the tank from its upper end, a motor out 
side of the tank above said tube, said motor hav 
ing a rotor, a shaft extending from said rotor 
into the tank through said ?xed tube, a pump in 
the tank driven by said shaft and adapted to in 
duct water into the tank when the shaft is ro 
tating, a spinner tube attached to said shaft and 
partially surrounding said ?xed tube, said spin 
ner tube having an inlet below said free surface 
and an outlet around said ?xed tube, an impeller 
joining said spinner tube with the shaft below 
said ?xed tube and adapted to force water from 
said inlet through said outlet for projection upon 
the walls of the container and return along said 
walls to the water in the tank, bearings for said 
shaft in said ?xed tube, and a liquid seal between 
the ?xed tube and the shaft below said bearings, 
said ?xed tube having inlet means and outlet 
means adjacent said seal whereby some of the 
fluid ?owing through said spinner tube is by 
passed through the ?xed tube. 

4. A carbonator comprising an upright cylin 
dric tank having a rounded dome, said tank car 
rying water having a free surface,'a coaxial verti 
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cal motor supported upon said dome, said motor 
having a rotor, a coaxial shaft extending from 
said rotor into the tank, a coaxial ?xed tube at 
tached to the top of the tank and extending 
therein, said shaft entering the tank through said 
tube, bearings between the shaft and the tube, 
a coaxial spinner tube attached to the shaft and 
partially surrounding said ?xed tube, said spin 
ner tube having an inlet below said surface and 
an outlet above it, an impeller connecting vthe 
shaft and the spinner tube adapted to force liquid 
from said inlet to said outlet, a rotary pump near 
the bottom of the tank, a connection between 
said shaft and said pump, said pump being 
adapted to induct water into the tank, a motor 
?oat switch in the tank adapted to start the 
motor at a minimum level of liquid in the tank 
and to stop it at a maximum level, a liquid out 
let from the tank and an inlet therefor below said 
liquid level for introducing carbon dioxide. 

PARKE I-I. THOMPSON. 
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