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Unitedv States ‘Patent F‘ 
1 

2,732,117. 
CARBONATED BEVERAGE PRE-MIXING SYSTEM 

Randolph D. Hillis, Columbus, Ohio, assignor to Nehi 
Corporation, Columbus, Ga., a corporation of Delaware 

Application June 26, 1950, Serial No. 170,395 

23 Claims. (Cl. 226-111) N 

'This invention relates to a carbonated beverage pre-mix 
ing system. ' ' I . _ _ 

This invention has particular reference to the pro 
vision .of a system whereby carbonated beverages can be 
sold in such places as factories in paper cups, thereby 
eliminating the breaking of glass bottles which are usually 
sold in such places. The problem of broken glass is a 
very serious one in many factories. Factory workers pur 
chasing soft drinks from carts or wagons passing through 
the factories are extremely careless in the handling of the 
glass bottles. In many instances, a worker, after con 
suming a bottled beverage, will simply throw the bottle 
aside, breaking it on the floor, with the result that workers 
have been injured by broken glass and glass particles have 
found their way into products made in the factories. 

It is recognized that it would be highly advantageous 
if factory workers could be supplied with beverages dis 
pensed in paper cups, thus completely eliminating the 
dangers and disadvantages occurring through the breaking 
of soft drink bottles. However, this presents serious 
problems from a number of diiferent standpoints. In the 
?rst place, it is extremely di?icult to pre-mix a beverage 
syrup and carbonated water in large containers suitable 
for the dispensing of the beverages, due to the fact that 
the carbonated water tends very rapidly to go o? into 
foam. In the second place, the procedure involved in a 
workable system is extremely slow, and the time required 
for ?lling the large containers renders it impracticable to 
use them for the purpose stated. In the third place, it is 
di?icult to provide a suitable large container'in which the 
beverage can be pre-mixed and from which it can be 
readily dispensed, when desired. 
An important object'of the invention is to provide a 

novel apparatus for mixing ?nished carbonated beverages 
in relatively large containers for the-direct dispensingof 
the beverage in containers such as paper cups. vMore 
speci?cally, any important object of the invention-is to 
provide a system. wherein tanks can be ?lled with .pre~ 
mixed carbonated beverages without foaming, and in rela 
tively short periods of time, thus rendering ‘it practicable 
to provide a substantial rate of production of the charged 
containers. . ' 

, A further object of the invention is to provide sucha 
system having novel means for maintaining the interior 
of each beverage container under substantial pressure 
during the charging of the continer with carbonated water, 
thus preventing the foaming of the carbonated mixture. 

. A further object- is to provide novel automatic means for 
maintaining a predetermined differential pressure between 
the source of carbonated beverage and the interior of each 
beverage tank as it is being ?lled, whereby the pressure 
maintained in the container will prevent the foaming of 
the carbonated mixture While permitting the higher pres 
sure in the source of carbonated water quickly to ?ll the 
container. ' Y -:. ' 1 

A further object is to provide such a system wherein 
the same conduit is employed for initially counter-pressur 
ing the beverage tank with carbon dioxide gas and for 
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thereafter ?lling the tank with carbonated water to form 
with the previously introduced syrup a ?nished carbonated 
beverage ready for dispensing. . 
A further object is to provide in the system novel means 

whereby the introduction of carbonated water is cut oif 
when the tank is ?lled, and to provide means whereby 
the pressure in the tank can then be reduced to that of 
the atmosphere for the removal of the ?lling cap for the 
container and the replacing of such cap with a second one 
used during the dispensing of the beverage. ' 
A further‘object is to provide an automatically'oper 

ated system which functions ?rst to counter-pressure the 
tank with carbon dioxide gas, to cut off the introduction 
of such gas and open a valve in a line leadingto a source 
of carbonated water, to ?ll the tank and form‘the ?nished 
carbonated beverage, and automatically to cut off the 
introduction of the carbonated water as soon as the tank 
is ?lled. ‘ - .~ I 

A further object is to provide in combination with such 
system an automatic: means which functions upon the cut 

_ ting off of the introductionof the carbonated water to vent 

25 

the interior of the tank to the atmosphere to reduce the 
pressure therein to atmospheric pressure for the changing 
of the caps for the purpose stated. 

Other objects and advantages of the present invention 
-, will become apparent during the course of the following 
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description. . 

. ‘In the drawings, I have shown several embodiments of 
the invention. In this showing, - ‘ 

Figure 1 is-a face view of- a control box showing the 
cover removed, , _ ' 

Figure 2 is an enlarged view showing the lower part of 
the control box, parts being shown in section, ' 

Figure 3 is an enlarged central vertical fragmentary sec 
tional view through the upper portion of a beverage con 

.. tainer showing the ?lling head in position thereon, 
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Figure 4 is a side eleva'tion'of a, beverage container ready 
for the dispensing operation, a portion of the container 
being broken away, ' v ‘ 

Figure 5‘ is ,an enlarged fragmentary sectional view 
taken verticallythrough one of the keyed valves used in 
conjunction with the dispensing operation, the section 
being taken substantially on line 5—5 of Figure 4, 

Figure 6 is an underside perspective view of the upper 
portion of such valve device, ' 

Figure 7; is a detailed sectional view online 7--7 of 
Figure 5, .~ v, .>. - > -‘ 

- Figure: .8 .is a side elevation .of a dispensing container 
showing -a modi?ed form of‘ means ‘for maintaining a 
beverage inthe'container under pressure for the dispensing 

, operation, 'and 
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' Figure 9 is' a diagrammatievie'w of vthe wiring system 
for the apparatus, parts of the latter being diagram‘ 
matically represented "in association with the electrical 
control elements therefor. _ ' 

Referring to Figures 3 and 4, the numeral 10 designates 
a beverage container or tank used in conjunction with 
the present invention, these tanks being of suitable capac 
ity, preferably ?ve gallons. Each tank is provided with 
a head portion 11 having an upwardly extending cylin 
drical neck 12 which is closed either by a filler cap 13 as 
in Figure 3 why any suitable type 'of plain cap 14 as in 
Figure 4 when the beverage is to be dispensed. ' I v 
The ?ller cap'13 in Figure 3 is shown as having ‘an 

inner cap portion 16 sealed with respect to the neck 12 
as at 17. Any suitable means may be employed for lock 
ing the cap in position, and in the present instance, the 
neck 12 is shown'as‘ being provided with lugs 18'engage 
able by struck ‘in ‘lips 19 formed on'the depending ?ange 
20 of the cap 13. The particular structure of the‘ cap 
and the means for securing it in position form per se no 
part of the present invention. 
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A ?ller tube 25 extends through the inner cap 16 pref 
erably axially of the tank for the charging of the tank 
initially with gas and then with carbonated water in the 
manner described. below. The tube 25 is closed at its 
lower end as at 26 and is provided just above its lower end 
with escape portsv 27 for the radially outward ?ow par 
ticularly of the carbonated water introduced into the 
tank. The tank 10, the parts of the cap 13 other than 
the seal 17, and the tube 25 all are formed of non-corro 
sive material and preferably stainless steel. 

In the art of packaging carbonated beverages, the opera 
tion of releasing pressures from the container as the ?ll~ 
ing operation progresses is known as “snifting." The 
present apparatus employs such snifting means. Refer 
ring to Figure 3, the cap element 16 has projecting there 
through and welded thereto a snifiting tube 30. This tube, 
through suitable ?ttings such as an elbow 31 and union 
32 is connected to a ?exible hose 33 leading to the control 
box- referred to below; The tube 25 is connected by an 
elbow 35 to a pipe section 36, the end of which is con 
nected to one end of a ?exible hose 37 also leading to 
the control box. 
A liquid operated switch is associated with the cap 13 

for the purpose of automatically cutting off the admission 
of carbonated water when the tank is full. This switch is 
shown in the present instance substantially in the nature 
of a conventional spark plug having a metal shell 40 and 
an insulating body 41, the latter of which is connected to 
a depending electrode 42. The electrode 42 is in the 
form of an internally threaded sleeve receiving the thread 
ed upper end of the electrode proper 43 having a head 
44 at its lower end, preferably polygonal, to facilitate the 
turning of the electrode 43 to adjust it longitudinally of 
the sleeve 42 and thus adjust the height of the head 44. 
A jam nut 45 is threaded on the electrode 43 to ?x the 
latter in adjusted positions. ' 

For the purpose of protecting the electrode 43 and asso 
ciated elements from contact with any splashing liquid 
in the tank 10, a plastic or similar sleeve 46 surrounds 
all portions of the electrode‘ as shown in Figure 3, being 
frictionally held in position by the head 44'and nut 45. 
A cable 48 leads to they plug 41 ‘and is electrically con 
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nected through the binding post 49 at the upper end of , 
the plug to the-electrode. elements" in the same manner 
as in a spark plug. A second wire in the cable 48, as 
indicated, by the numeralw50, is grounded on some por 
tion of the tank or some metallic connection thereto, such 
as the elbow35 as shown in Figure 3. 
As further described in detail below, the tank 10 is ini 

tially counter-pressured by carbon dioxide gas ?owing 
downwardly through tube 25, and the shifter tube 30 com 
municates with a control mechanism forjdisconnccting the 
sourcev of gas pressure when a given, pressure is reached 
in the tank 10. At such time. the. tube 25 is connected 
to a source of carbonated water for the ?lling of the tank 
10 in which a measured quantity of- syrup previously has 
been placed. When the level of the liquid, reaches a pre 
determined height, the liquid will ground the-tank on the 
electrode head 44, thus completing a circuit to be de 
scribed. to cut off the admission of carbonated water to 
the. tank. Thereupon, the snifting operation becomes a 
purging operation to reduce pressurein the tank 10 to that 
of the atmosphere. _Thereafter,,the.cap'13 can, be re 
movedand replaced with one of-the caps 1.4 as in Figure 
4, whereupon the tankisready to-be transported to the 
location of the dispensing operation and prepared for such 
operation. - - , 

For use in suitably connecting the tank to. the necessary 
elements for the dispensing operation, the headportion 11 
of each tank is providedwith a pair of spaced sleeves 60 
and 61. These sleeves are set ‘vertically- through the head 
11 and are welded in position as shown, Que sleeve is 
associated with the means for introducing gas pressure 
for maintaininga dispensing pressure in the tank and the 
other sleeve is- associated with the means for dispensing 
the beverage through a suitablefaucet (not. shown). In 
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Figures 3 and 5, the sleeve 60 is shown and is associated 
with the beverage dispensing means, the ‘sleeve 61 in Fig 
ure 4 being associated with the gas introducing means. 
Except as noted below, the means associated with the two 
sleeves 60 and 61 are identical and the parts which are 
common to the two need not both be illustrated and de 
scribed. One of the valve mechanisms associated with 
the sleeves 60 and 61 is shown in detail in Figures 5, 6 
and 7. 

Referring to Figure 5, the numeral 64 designates a ?t 
ting threaded at its lower end in the upper end of the 
sleeve 60 and seating upon a sealing washer 65'. The up 
per end of the ?tting 64 is externally threaded for recep 
tion in a cap 65 having a reduced externally threaded 
upper end 66 for a purpose to be described. Between the 
horizontal portion 67 of the cap 65 and the upper end of 
the ?tting 64 is a plastic washer 68 which provides a 
sealing connection between the ?tting 64 and cap 65 and 
which serves also as a valve seat. A valve 69 is arranged 
in the upper end of the ?tting 64 and is of such polygonal 
form as to ?t loosely in position to be relatively accurately 
guided in vertical movement while providing spaces for 
the ?ow of ?uid therepast. The top of the valve is pro 
vided with an upstanding annular integral rib engageable 
against the plastic sealing member 68 to close communi 
cation therethrough. A convolutc spring 71 urges the 
valve 69 toward closed position. 
The valve device in Figure 5 is employed for the dis 

pensing of the beverage, and to this end, it is provided 
with a dip tube 75 which extends substantially to the bot 
tom of the tank 10 as shown in Figure 4. The dip tube 
extends through aligned bores 76 and 77 formed in the 
sleeve 61 and at the lower end of the ?tting 64, and an 
O ring 78 snugly engages the dip tube 75 to prevent leak 
age upwardly around this tube. The elements associated 
with the sleeve 61 are identical with the elements shown 
in Figures 5. 6 and 7 except that the dip tube 75 and 
O ring 78 are omitted. 
The upper end 66 of the cap 67 is internally threaded 

in an upper locking cap 80, and this cap retains in posi 
tion an 0 ring 81 recessed into the upper end of the 
member 66 for a purpose to be described. The member 
66 and cap 80 are provided with aligned bores 82 and 83 
respectively for a purpose to be described. 
The cap 80 is provided with a reduced neck 85 above 

which is formed an outstanding ?ange 86 which is cir 
cular except that it is ?attened at one side as at 87 
as shown in Figure 7. The groove or neck 85 in con 
junction with the ?ange 86 and its ?attened side 87 
provide means for locking to the mechanism just de 
scribed a valve device which provides for the outward 
?ow of beverage or the inward ?ow of gas for main— 
taining a pressure head in the tank. 
The valve device referred to comprises a generally 

cylindrical body 90 in which is arranged a plug valve 
91 preferably provided with a sealing sleeve 92 of ?ex 
ible plastic or any other similar suitable material. The 
valve 91 is provided with an axial passage 93 which 
extends downwardly through a ‘key tube 94 the lower 
end of which is slightly tapered to decrease in diameter 
to facilitate its insertion in position, and the lower ex 
tremity of the key tube is transversely slotted as at 95 
tofo'rm ?uid passages. ' - -' 

. The upper end of the valve 91 engages a resilient 
washer 98, and the upper extremity of'ithe- sleeve 90 
is provided with an external bead 99 similar to the for 
mation of the bead at the upper end of a conventional 
beverage bottle and preferably of the same size. This 
head is adapted for connection with a crown cap 100, 
and the bead 99 is preferably the same size as the bead 
of ‘an ‘ordinary beverage bottle in order that a standard 
crow'n100'may be employed. The cap 100, being pref 
erably conventional, has a cork liner which engages the 
resilient washer 98, thus resiliently holding the valve 
91 in position without binding the latter against‘ turning 
movement. 
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The valve 91 is provided with a transverge passage 101 
communicating with the upper end of the passage ‘93. A 
hose connecting nipple 102 is carried by the sleeve 90 and 
communicates with the passage 101. The nipple 102 is 
adapted‘ for connection with a suitable hose 103 (Figure 4) 
leading to the beverage dispensing faucet. 
At one side thereof, the sleeve 90 is provided with a 

depending portion 105 undercut as at 106 to receive the 
?ange 86. The depending portion 105 (Figures 6 and 7) 
has a ?at face 107 spaced from the axis of the tube 94 a 
distance equal to the similar spacing of the ?at face 87 of 
the ?ange 86. The valve 91 (Figures 6 and 7) is similarly 
provided with a depending portion 108 which, in the 
normal position of the parts as shown in Figure 7, has a 
?at face 109 aligning with the ?at face 107, and these faces 
under such conditions will lie in a common plane with the 
face 87 of the ?ange 86. The bore of the sleeve 90in 
which the valve 91 is arranged extends downwardly past 
the projection or lip 108, whereuponthe- sleeve 90 ex 
tends under such projection or lip as at 110 (Figure 6) 
thereby forming the recess 106 as an arcuate groove (Fig 
ure 7) within the projection 105 for receiving the circular 
portion of the ?ange 86 when the sleeve 90 is turned to 
lock the parts together as shown in Figure 5. 
As previously stated, the elements associated with the 

two sleeves 60 and 61 will be indentical except that in 
connection with the sleeve 60, the dip tube 75 and O ring 
78 are omitted. The same locking arrangement of the 
parts is provided, and the key sleeve 94 in each case will 
unseat the valve 69 to afford communication between the 
interior of the tank 10 and the hose 103 associated with 
the nipple 102. A similar hose 112 is connected to the 
valve mechanism of the sleeve 60 for the introduction of 
an inert gas into the tank to provide the necessary dis 
pensing pressure head. ' ‘_ 

In Figure 8 of the drawings, there is shown a modi?ed 
type of means for subjecting beverage in the container to a 
dispensing pressure. The apparatus previously described 
is employed in those localities wherean inert gas of a 
pure nature is accessible at relatively low cost. It ordi 
narily is not desired to use air for the necessary pressure in 
factories, since such air frequently is contaminated. If it 
is desired to use air, the device shown in Figure'8 may be 
employed. In this case, the sleeve 61 associated with 
the gas inlet is provided with a short nipple 115 (Figure 8) 
and a thin highly elastic bladder 116 is connected to this 
nipple and normally is of the shape shown in solid lines in 
Figure 8. The bladder 116 may be subjected to air pres 
sure to expand it to displace beverage from the tank for 
the dispensing operation. It has been found that a bladder 
formed of the proper material, such as some of the readily 
available highly elastic plastics, will expand to ?ll the tank 
substantially completely so as to provide for the substan 
tially complete evacuation of the beverage from the tank 
10. ' ' . 

The control mechanism for the tank ?lling operations is 
shown in Figures 1 and v2. Such mechanismis housed 
within a suitable box 120 mounted against a wall and 
normally provided with a cover (not shown) closing the 
face of the box. A pipe 121 leads to a suitable source 
of carbonated water, such pipe extending through the side 
of the box as shown in Figure l and thence downwardly 
through the box to an outlet nipple 122 connected to the 
hose 37 (see Figure 3). In the'pipe 121 is arranged a 
valve housing 123 in which is arranged a poppet valve 124, 
this valve being normally biased to closed position and 
adapted to be opened upon energization'of a solenoid 125, 
the control means for which will be described later. 

Within the box 120 and preferably adjacent the pipe 
121 is arranged a smaller pipe 128 leading through aside 
wall of the box to a ?tting 129 to which is connected a 
suitable pipe (not shown) leading to: a source of carbon 
dioxide gas. The lower end of the pipe128 is tapped into 
the pipe 121 as at 130. Above the point 130 is arranged 
a valve housing ‘131 having a poppet valve 132 therein nor? 
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6 
mally biased to closed position and adapted to be opened 
upon energization of a solenoid 133, the circuit for which 
will be described later. It will be apparent that when the 
valve 132 is opened and the valve 124 is closed, carbon di 
oxide gas will be supplied to the hose 37 and thence to the 
tank 10. This gas is supplied in a manner fully de 
scribed below to charge the tank 10 with an initial pressure 
to prevent the foaming of the carbonated water when the 
latter is admitted. When the proper pressure is reached 
in the tank, the valve 132 is closed and the valve 124 is 
opened to ?ll the tank 10 with carbonated water, and these 
operations are all fully described below. 
The snifter hose 33 (Figure 3) is connected by a 

suitable ?tting 135 to ‘a pipe v136 within the box 120. 
This pipe is provided with a T 137, the branch 138 of which 
is connected to a valve housing 139 by a lateral extension 
140 thereon having a passage 141- therethrough (Figure 2). 
The passage 141 leads to the interior of the valve housing 
139 for communication with an annular passage 142 
formed around a plug 143. The plug 143 has a passage 
144 therethrough communicating with a lower passage 145 
in the valve body 139, the purpose of this passage being de 
scribed below. . 

At the upper end of the passage 144, there is formed 
a valve seat 146 engageable by a valve 147, and when 
this valve is opened in a manner to be described, the 
passage 144 communicates with the annular space 142 
through radial ports 148. 
The'plug 143 extends upwardly above the valve 147 

for reception within an upper housing 150, the housings 
139 and 150 being clamped together relative to each 
other as at 151 (Figure l). The housing 150 is pro 
vided with an axial bore 154 in which the upper end 
of the plug 143 extends, and within this bore is arranged 
a compression spring 155 having an upper spring seat 
156 carried by the stem 157 of the valve 147. 
The upper end of the valve stem 157 engages against 

a preferably metallic diaphragm 160 arranged and 
clamped between casing members 161 and 162, the lower 
casing member 161 being carried by the upper end of 
the housing 150. The upper casing section 162 is pro 
vided with an upper axial tubular extension 163 in which 
are arranged concentric compression springs 164 and 165, 
the two upper springs being employed for the purpose 
of lending stability to the operation of the diaphragm 
160 under the variable pressures to which the diaphragm 
is subjected. The upper ends of the springs 164 and 
165 seat against an adjusting screw 166 threaded in the 
upper end of the tube 163. This screw is adjustable to 
predetermine the differential pressure conditions on op 
posite sides of the diaphragm 160 to determine the pres~ 
sure beneath the diaphragm at which the valve 147 will 
open. A cap nut 167 is threaded on the upper end of the 

' tube 163. 
55 
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The cap nut 167 and adjusting screw 166 are aper 
tured for the. passage therethrough of an axial stem 170 
the lower end of which is ?xed to the diaphragm 160. 
A cap 171 is threaded on the larger cap 167 and an O 
ring 172 is arranged therewithin to prevent leakage past 
the stem 170. The stem 170 operates a normally closed 
micro-switch 173 for a purpose to be described. 
The underside of the diaphragm 160 is subject to pres 

sures in the tank 10.through pipe 136 and passage 141, 
and through a bleed port 175 drilled through the plug 143 
to communicate between the annular passage 142 and the 
bore 154. The top of the diaphragm 160 is subject to , 
pressure in the source of carbon dioxidegas, and for 
this purpose, the interior ‘of the tube 163 is connected to 
the gas pipe 128 by a pipe 176. 
The housing 150 is provided with a lateral extension 

177 having a passage 178 communicating with the bore 
154 and with an angular passage 178' having anenlarged 
threaded outer end 179. A needle valve 180 carried by 
a nut 181 is adapted to close the passage 178. A pressure 
gauge maybe threaded in the opening 179; and the needle 



provided with a main control switch 207. 
circuit, and for example in the wire 205, is arranged a 9 
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valve 180 opened to determine the pressure to which the 
bottom face of the diaphragm is subjected. 
The passage 145 of the valve housing 139 is connected 

by a suitable ?tting 185 to a valve housing 186 having 
therein a poppet valve 187, normally closed, and adapted 
to be opened upon energization of a solenoid 188 in a 
manner to be described. The other side of the valve 
housing 186 is connected to one end of a pipe 190 lead 
ing to a ?tting 191 leading through the bottom of the 
box 120 and preferably directly open to the atmosphere. 

The valves 147 and 187 control the pressure in the 
tank 10 during the ?lling operation, and excess pressure 
is snifted o?c through the pipe 190 as further described 
in detail below. The apparatus is provided with means 
operative after the tank 10 has been ?lled for purging off 
the pressure in the tank 10 so that upon reduction of 
such pressure to that of the atmosphere, the cap 13 (Fig 
ure 3) can be safely removed and replaced by the cap 14 
ready for the dispensing operation. The means for purg 
ing the tank 10 is shown in Figures 1 and 2. 
As indicated above, one end of the run of the T 137 

is connected to the pipe 136. The other end of the run 
of the T is connected by a pipe 195 to a valve housing 
196. This housing has therein a poppet valve 197 nor 
mally closed and adapted to be opened upon energization 
of a solenoid 193. The other end of the valve housing 
196 is connected by a suitable ?tting 199 to one end of 
a pipe 269 tapped into the pipe 1% which, as stated 
above, is open at its lower end to the atmosphere. 
The electrical control system for the apparatus is shown 

in Figure 9. Two main wires 204 and 205 are con 
nected across a source of current, the wire 265 being 
shown as being grounded at 266 and the wire 204 being 

In the main 

signal light 208 to give a visible indication that the switch 
207 is closed and the system as a whole operative. The 
wire 264 is connected to a wire 2% which leads to one 
terminal of a. magnet 210. The other terminal of this 
magnet is connected to a wire 211 which is grounded as 
at 212 with a push button 213 interposed in the wire 211. 
Momentarily depressing the push button 213 obviously 
energizes the magnet 219 to attract the armature 214 
to swing it in a clock-wise direction from the inoperative 
position shown in Figure 9. 
The armature 214 acts as a latch for an armature 216 

of a magnet 217. When the magnet 217 is energized 
with the magnet 210 deenergized, the armature 216 will 
swing to the operative position shown and will remain in 
such position until the magnet 210 is again energized. ' 
The armature 216 is connected to the wire 294 as shown, 
and when the armature 216 is in the operative position 
shown, it engages a stationary contact 218 connected to 
one end of a wire 219 leading to one terminal of the 
solenoid 195 associated with the purge valve 197. The 
other terminal of the magnet 198 is grounded as at 220. 
One terminal of the magnet 217 is connected by a 

wire 222 to a switch indicated by the numeral 223, this 
switch being constituted by the electrode head 44 (Fig 
ure 3) and the body of the liquid in the tank 19 when 
the latter rises to the level of the electrode head. This 
switch is grounded as at 224, this being the ground to 
which the wire 50 leads as in Figure 3. 
The other terminal of the magnet 217 is connected to 

a wire 226 from which a branch wire 227 leads to a 
stationary contact 228 engageable by the armature 21.6 
when the latter is released by the latching armature 214. 
The wire 226 has a branch 23% leading to a magnet 
armature 231 further referred to below. For the purpose 
of illustration in the diagrammatic showing in Figure 9, 
the wire 226 is shown as being connected to a switch 
arm 232 normally engaging a stationary contact 233. 
The switch arm 232 is shown as being connected to and 
insulated from the stem of the valve 147 as at 234. Actu 
ally, from a structural standpoint, the stem carrying the 
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switch arm 232 ‘in Figure 9 will be the vertically slidable 
pin 170 as shown in Figure 2, and the switch elements 
constituted by the arm 232 and contact 233 will be the 
microswitch 173. 
The contact 233 is connected by a wire 236 to one 

terminal of a magnet 237, the other terminal of which is 
connected by a wire 238 to a ground 239. The gas valve 
operating solenoid 133 is connected in parallel across the 
wires 236 and 238 by wires 242 and 243 respectively. 
Also connected in parallel with the wires 236 and 243 
is a signal light 244 which obviously will be illuminated 
whenever the circuit is closed by the micro-switch. Re 
ferring for the moment to Figure 1, it will be noted 
that the two signal lights 208 and 244 are carried by and 
project from one side of the box 120. The push button 
213 is conveniently arranged adjacent‘ the signal lights 
and the mechanism for the push button switch and the 
wires for the signal lights are housed within a small box 
245 within the box 120. The several magnets 210, 217 
and 237 and their associated armatures may be housed 
within a relay box 246 within the box 120. 
The armature 231 is associated with the magnet 237 

and normally engages a stationary contact 259 connected 
to one end of a wire 251. This wire is connected by 
branches 252 and 253 respectively to one terminal of 
each of the solenoids 125 and 188. The second terminal 
of the solenoid 125 is connected by a wire 254 to a 
ground 255, and the second terminal of the solenoid 188 
is connected by a wire 256 to the grounded wire 254. 

Operation 
When a tank 10 is to be ?lled, a measured amount of 

syrup is placed in the tank, whereupon the tank is ready 
to be ?lled with the desired quantity of carbonated water 
to form the ?nished pre-mixed beverage. The cap 13 
is secured in position on the top of the tank, and all of the 
electrical parts of the system will be in the conditions 
indicated in the Figure 9. it will be understood that the 
keyed valves used in dispensing, one of which is shown in 
Figure 6, will be disconnected from the apparatus and 
the two valves 69, one of which is shown in Figure 5, 
will be in the upper positions seated against the washers 
68, thus sealing the tank from the atmosphere. 
The tank charging operation is now ready to be ini~ 

tiated. Assuming that the main control switch 207 (Fig 
ure 9) is closed, the operator will momentarily press the 
button 213, thus energizing the magnet 210, current ?ow 
ing through wires 204 and 209, through magnet 216 and to 
ground through wire 211 and push button 213. The 
armature 214 will be attracted, thus releasing the arma 
ture 216 for movementv out of engagement with the con 
tact 218 into engagement with contact 223. In this con 
nection, it will be noted that the water level switch will 
be open since there is no liquid in the tank 1!) to ground 
the wire 222. It also will be noted that the closing of 
the switch 297 will have closed a circuit through wire 
204, armature 216 and wire through solenoid 198 
to ground 220 to open the purge valve 197. inasmuch as 
atmospheric pressure will have been present in the tank 
10, the opening of the purge valve does not aft‘cct the 
operation and the circuit through the solenoid 198 will 
have been broken upon operation of the push button 213, 
the armature 216 moving away from the contact 218. 
The engagement of armature 216 with contact 228 pre 

pares the electrical control system to perform its intended 
functions.‘ The current will flow to armature 216 in the 
manner described, thence through contact 228, wires 227 
and 226 to the micro~switch represented by elements 232 
and 233, and the circuit at this point will be closed by 
virtue of the fact that the upper diaphragm chamber will 
be connected to the source of carbon dioxide under sub 
stantial pressure, for example from twenty-?ve 'to one 
hundred pounds per square inch, through pipes 176 and 
128. From the micro-switch, the solenoid 133, magnet 
237 and signal light 234 will be energized through the 
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various wires 236, 242, 243 and 238, the circuitfor. 
these elements being grounded as at 239. The energizing 
of the solenoid 133 opens the gas inlet valve 132 (see 
Figure 2) and accordingly, carbon dixoide gas from the 
source will ?ow through pipe 128 into pipe 121 below 
the closed water valve 124, and thence through hose 37 
into the tank 10 in which it is discharged laterally through 
ports 27 (Figure 3). It may be noted at this point that 
upon the initial engaging of the armature 216 with the 
contact 228, the solenoids 125 and 188 will be energized, 
but this is only a momentary energization since the clos 
ing of the circuit through magnet 237 will move the arma 
ture 231 to disengage it from the contact 250. - The circuit 
through solenoids 125 and 188 will be broken at the 
contact 250 so long as the solenoid 237 remains energized, 
as described below. ' 

The gas ?owing into the tank 10 will charge- the tank 1 
to a predetermined pressure less than that of the source 
of the carbon dioxide gas, the pressure differential being 
determined by the functioning of the diaphragm-operated 
valve 147 (Figure 2). ' ' 

The pressure in the source, communicated to the top 
of the diaphragm 160, will hold this diaphragm in its 
lower position with the valve 147 closed until the pressure 
in the tank 10 reaches the desired point. The underside 
of the diaphragm 160 will be subject to pressure in the 
tank 10 through bore 154, port 175, annular space 142, 
port 141, pipe 136 and hose 33. The adjusting screw 
166 is turned downwardly to tension the springs 164 
and 165 to determine what pressure beneath the dia 
phragm 160 will be required to open the valve 147. This 
pressure may be adjusted for by connecting a pressure 
gauge to the opening 179 (Figure 2), opening the needle 
valve 180 and adjusting the screw 166 so that the snifting 
operation will occur at the desired pressure within the 
tank 10. > 

As pressure is built up within the tank 10, the under 
side of the diaphragm 160 will be subject to progressively 
increasing pressures, and when the pressure beneath the 
diaphragm 160 reaches the point where the gas pressure 
and the tension of the spring 155 slightly overbalances 
the gas pressure above the diaphragm 160 and the tension 
of the springs 164 and 165, the diaphragm 160 .will be 
moved upwardly to crack the valve 147 and to open the 
micro-switch and thus break the circuit at. the contact 
233 (Figure 9) and deenergize the solenoid 133, magnet 
237 and signal light 244. . 
The deenergizing of the magnet 237 releases its arma 

ture 231 for movement into-engagement with the con 
tact 250 to energize the solenoid 125 associated with the 
water inlet valve 124, and to energize the solenoid 188 
associated with the gas outletvalve 187.. The. latter 
valve is in series with the diaphragm-operated valve 147. 
When the valve 147 is cracked and the valve 187 opened 
in the manner stated, gas from the top of the tank 10 
will ?ow from tube 30 through hose 33 (Figure 3) and 
thence through pipe 136 into passage 141 from which 
it ?ows into the annular passage 142 and thence through. 
ports 148, past valve 147, through passage 145 and 
through the valve housing 186 to be discharged to the 
atmosphere through pipe 190. The valve 147 will be 
cracked only to the extent necessary tov prevent the ac 
cumulation of gas pressure in the tank 10 above the 
predetermined pressure for which the diaphragm 160 
has been adjusted. " _ .. 1 

The gas is thus permitted to escape under control as 
carbonated water ?ows'into the tank 10. 'It.will be ap 
parent from the foregoing description that when the pres~' 
sure accumulates in the tank 10 to the desired point, 
the solenoid 133 will be deenergized to close.:the gas 
inlet valve 132. The admission of gas-into the tank is 
cut 011 at the valve 132. Simultaneously, the magnet; 
237 will be deenergized and the armature 231 not only 
closes the circuit through solenoid188 to permit thev 
snifting off of pressure past valve187, but will also ener 
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gize solenoid 125 to open the water‘ valve 1424v (see 
Figure 2). Accordingly, carbonated water from the 
source will now ?ow through pipe 121, hose 37 and tube 
25 to ?ll the tank with carbonated water. This water 
?ows laterally from the tube 25 through ports 27 and 
will be discharged laterally under pressure against the 
sides of the tank 10 to ?ow downwardly therealong. The 
arrangement of the tube 25 and ports 27 is preferred since 
it permits a relatively free rapid ?ow of water to ?ll the 
tank 10 in a minimum length of time without substantial 
foaming of the water. In this connection, it may be 
pointed out that particularly in the mixing of carbonated 
water with syrups containing caramel, any appreciable 
agitation of the syrups while the carbonated water is 
being brought into contact therewith will result in sub 
stantial foaming. With the ?lling device referred to, 
the carbonated water ?ows downwardly along the sides 
of the tank and ?oats on top of the syrup without sub 
stantially agitating it. . - 

As the water flows into the tank 10, it obviously dis— 
places gas from the tank, and this gas continues to shift 
oif past valves 147 and 187 in themann‘er previously de 
scribed, and the diaphragm mechanism functions to main 
tain the same pressure head in the tank 10 as the incom 
ing water displaces the gas. The maintenance of this 
pressure head prevents any appreciable foaming of the 
carbonated water, as is necessary in an apparatus of this 
character. The proper pressure differential between the 
source of carbonated water and the gas in the tank 10 
is maintained at the proper point to permit free ingress 
of water while at the same time preventing the foaming 
of the carbonated water. This pressure ditterential is 
preferably from ten to twenty pounds. It may be pointed 
out that with a pressure differential of approximately 
twenty pounds, a tank 10 of ten gallons capacity can be 
?lled in approximately twenty-eight seconds. This is de 
sirable where a large number of tanks are to be ?lled in 
order that time may be saved. If time is not so essential, 
a pressure diiferential of ten pounds can be maintained, 
in which case it requires approximately one minute to ?ll 
the tank. 1 

The ?owing of the carbonated water into the tank 
will continue as will the shifting operation until the tank 
is ?lled to the point where the carbonated water contacts 
the electrode head 44 (Figure 3). The head 44 is pref 
erably spaced from the top of the tank and is lower than 
the lower end of the tube 30 for a purpose to be described. 
The insulating plastic sleeve 46 preferably surrounds the 
electrode 43 and head 44 to prevent the splashing of 
liquid against the electrode before the level of the liquid 
reaches the desired point. When such point is reached, 
the electrode head 44 will be grounded through the car 
bonated water to the tank 10,;the water acting. as the 
switch 223 (Figure 9) to close a circuitv through wire 204, 
armature 216, contact 223,. wires 227 and 226 and thence 
through magnet 217 .and on to ground 224. The armature 
216 will then be attracted toward the magnet 217 and will 
be engaged by the latching armature 214 to latch the 
armature 216 in the position shown in Figure 9. The 
circuit for all of the main control elements, that is, all 
of the elements supplied with current through wire 226, 
except the magnet 216, will be broken at the contact 228. 
The gas outlet valve 187 and water valve 124, previously 
opened‘by their solenoids, will now close, and the tank 
10 will be closed completely to the atmosphere except 
through the purge valve described below. 
The closing of the circuit by the water level switch 

through‘ magnet 217 will close a circuit through contact 
218, wire 219, purge valve solenoid 198 and ground 220. 
The purge valve 197 (see Figure '2) will now open, and 
the pipe 136 leading from the tank 10 will‘ now communi 
cate with-the atmosphere through pipe 195, through valve 
casing ‘196 and pipes 200" and 190. " Pressure thus will'ahe 
released from the tank 10 to that of the atmosphere. 

- At’ the. time the water valve 124 is closed, there will ‘be 
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a quantity of carbonated water trapped between this valve 
and the tank 10. Upon the opening of the purge valve 
197, this water will ?ow into the tank by gravity, thus 
raising the water level above the electrode head 44, the 
water level ?nally reaching a point slightly above the lower 
end of the tube 30. During the initial purging operation, 
only gas will ?ow from the pipe 190 and its discharge 
nipple 191. The water level in the tank 10 will continue 
to rise as stated until finally a little of the liquid will be 
purged from the system through the purge line. This 
liquid may be caught and disposed of in any manner and 
as soon as this purging stops, the ?lled tank is ready to be 
prepared for dispensing the beverage. . 
The pressure in the tank 10 having been reduced to 

that of the atmosphere by the purging operation, the oper 
ator will remove the ?lling cap 13 and replace it with 
the cap 14. Both valves 69 (Figure 5) being closed and 
the tank being sealed by the cap 14, the tank 10 may be 
inverted several times to mix the syrup and carbonated 
water. The tank is then ready for the dispensing of the 
beverage, it being understood that the tank will be main 
tained with the contents chilled at a proper dispensing tem 
perature before the beverage is dispensed. 

Suitable vehicles will be provided for carrying one or 
more of the tanks around a factory floor for the vending 
of paper cups ?lled with the pro-mixed beverage. Two 
of the ?ttings shown in Figures 5, 6 and 7 are employed 
with each tank, one for dispensing the beverage and the 
other for introducing into the tank the desirable gas under 
pressure to maintain a dispensing pressure head. In this 
connection, it is pointed out that without the introduction 
of pressure gas, the gas escaping from the beverage in the 
tank will maintain sufficient pressure to dispense the bever 
age. However, the gas content of the beverage will pro 
gressively decrease and the beverage will become progres 
sively ?atter and less palatable to the consumer. It is thus 
desired to supply a gas to the tank to maintain a dispensing 
pressure without loss of gas from the beverage. To this 
end, a tank of inert gas may be carried on the vehicle and 
the gas may be supplied to the tank 10 through any suit 
able conventional pressure control valve. 
As indicated, when desired, inert gas may be employed, 

for example, nitrogen, carbon dioxide gas and even air, if 
pure and uncontaminated. The use of air, however, is not 
particularly recommended, since it is difficult to secure air 
of su?icient purity for the purpose. The source of gas 
pressure may be a tank, as stated, or the gas may be sup 
plied to the tank through a suitable compressor. 
Assuming that a suitable source of gas pressure is avail 

able, together with a suitable dispensing faucet and hose, 
the valve devices shown in the upper portion of Figure 5 
are connected in position on the caps 80 and locked rela 
tive to the ?anges 86. The. operation for each valve device 
is the same and only one needbe referred to' in detail. In 
the normal position of the parts as shown in Figures 6 and 
7, the lateral passage 101 is turned ninety degrees from the 
outlet spout 102 and the ?at faces 107 and 109 lie in a 
common plane. Each valve body 90 is arranged in posi 
tion over its associated cap 80 with the tube 94 aligned 
with the bore 83, and with the ?at face 87 of the ?ange 
86 lying in the plane of the ?at faces 107 and 109. The 
valve body 90 is then pushed downwardly to insert the tube 
94 to the vertical limits shown in Figure 5; The tapering 
of the lower end of the tube 94 facilitates its insertion, par 
ticularly through the O ring 81, and as the tube 94 ap 
proaches its lower position, it will unseat the valvev 69 as 
shown in Figure 5. 

It will be assumed that suitable hoses are connected to 
the tube nipples 102, one hose leading to the source of 
gas pressure and the other to a‘ dispensing faucet which will 
be closed. Obviously, the hose of the dispensing faucet 
will be connected with respect to the sleeve 60 which 
carries the dip tube 75, this tube being omitted from the 
sleeve 61. throughwhich gas is introduced. _ 

. Having inserted. the tube 94 to its lower limit of move 
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merit, the valve casing 90 will. now be turned. ninety de 
grees to bring the passage 101 of each, valve 91 into align 
mentwith its associated hose nipple 102. When this 
turning operation is' performed, the ?at face 87, engaging 
the ?at face 109 of the projection 108, will hold the valve 
90 stationary while the valve casing 90 is rotated. A 
circular portion of the ?ange 86 will then move into the 
recess 106, thus locking the valve casing 90 to the cap 
30. When both valve devices have been inserted, the 
interior of the tank 10 will be connected to the source of 
gas for maintaining a pressure head in the tank, and the 
dip tube 75 will be in communication with the hose leading 
to the dispensing faucet. The operator, as will be ap 
parent, can then open the dispensing faucet to ?ll paper 
cups for customers. 
The form of the invention shown in Figure 8 is particu 

larly adapted for use Where it is desired to employ air 
under pressure for effecting displacement of the beverage 
from the tank 10. The bladder 116 will be made of a 
thin highly elastic material, of which there are several 
available in the ?eld of plastics. The introduction of air 
into the bladder 116 will expand it progressively as the 
beverage is dispensed, and if a suitable material is used, 
this bladder, when in?ated to its limit, will substantially 
completely ?ll every portion of the tank 10 thus permitting 
a complete emptying of the tank 10 through the dispensing 
of the beverage. By the use of the bladder 116, air may 
be employed for displacing the beverage, even if the air 
is contaminated, since the air is kept out of contact with the 
beverage. Only the outside of the bladder 116 need be 
sterile and the outer surface of the bladder can be readily 
washed and sterilized. 

It will be apparent that more than one tank of pre 
mixed beverage can be carried on the vehicle where de 
mands for the beverage are relatively heavy. As soon as 
the tank is emptied, the operator can cut off the supply 
of pressure gas to the tank, remove the two valve devices 
by turning each valve body 90 through an arc of ninety 
degrees and then lifting it, whereupon the valve devices 
can be connected in the manner previously described to 
another beverage tank. 
The present apparatus is highly practicable in operation 

for the fully automatic ?lling, if desired, of large beverage 
containers. for dispensing pro-mixed beverages, particu 
larly, but not necessarily, in factories. In large factories, 
there is a substantial volume demand for carbonated bev 
erages during working hours, and in a practicable system of 
this character, it is necessary that the tanks be rapidly 
?lled in order to keep‘ pace with the demand for beverages. 
The present system is very rapid in operation and large 
volumes of pro-mixed beverages may be made without 
foaming, and under complete control during all stages of 
?lling the containers and dispensing the beverages there 
from. . 

The present system makes it highly practicable to 
satisfy the demands for carbonated beverages in factories 
through the sale of the beverages in paper cups. As 
previously stated, much trouble has been encountered 
in the sale of bottled beverages because of the breakage 
of bottles, which cannot be prevented because of acci 
dents, careiessnessof workers, etc. The breakage of bot 
ties in factories has resulted in serious injuries to workers 
and even in the imbedding of. glass‘ particles in ?nished 
manufacturedproducts, particularly in the rubber industry. 
This results in the shipping out of defective products, some 
of whichicause. injuries to consumers; 
The apparatus 'is comparatively simple in construction 

considering its high. production rate in ?lling the beverage 
tanks, and the apparatus is manufactured of relatively 
simple. and. easily obtainable parts. It is necessary to use 
nothing in‘ connection with the apparatus except beverage 
syrups‘, carbonated water and carbon dioxide gas under 
pressure, all of; which. are- standard products in beverage 
bottling plants. The present apparatus. is particularly 
adaptedfor use in. such. plants, although it will be obvious 
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that it readily may be set up at a suitable point in a 
factory to ?ll beverage containers practically at the site 
of the sale of the beverage. 
>While the apparatus has been particularly described 

with respect to its use on vehicles to be moved through 
factories for the sale of the pre-mixed beverage, it will 
be apparent that its use is not so limited. For example, 
the ?lled tanks 10 may be used as a source of beverage 
in an automatic vending machine, no water connections 
being necessary and it being possible to provide a com 
pletely self-contained vending unit merely by'providing in 
connection with the machine a ?lled tank 10 and a 
source of pressure for dispensing beverage from the con 
tainer as the vending machine operates. 

I claim: , 

1. In a system for ?lling a container with a carbonated 
beverage, a conduit communicating with the interior of 
the container, a gas pipe connecting said conduit to a 
source of gas pressure, a liquid pipe connecting said con 
duit to a source of carbonated liquid, a gas, valve in said gas 
pipe, a liquid valve in said liquid pipe, said gas valve being 
adapted to be opened while said liquid valve is closed to 
charge the container with gas, means subject to operation 
solely by pressure in the container and operative when 
therpressure in the container reaches a predetermined 
point for closing said gas valve and opening said liquid 
valve, and means simultaneously operable by said last 
named means for providing controlled communication 
between the container and the atmosphere to maintain 
a predetermined pressure in the container while the latter 
is being ?lled with carbonated liquid. 

2. In a system for ?lling a container with a carbonated 
beverage, a conduit communicating with the interior of 
the container, means for selectively connecting said con 
duit to a source of gas pressure and to a source of a 
carbonated liquid whereby the container may be ?rst 
connected to said gas source to place the interior of the 
container under pressure and then to said liquid source 
to ?ll the container with the carbonated liquid, a pressure 
control mechanism communicating with the interior of 
the container, said control mechanism comprising a pres 
sure controlled valve subject to operation by pressure in 
the containerand providing for the escape of gas from 
the-container to maintain a uniform predetermined pres 
sure in the container during the ?lling thereof with the 
carbonated liquid, and means rendered operative when 
the liquid in the container reaches a predetermined level 
for rendering'said pressure control valve ineffective for 
permitting the escape of gas from the container and for 
opening the container to the atmosphere for reducing the 
pressure in the container to atmospheric pressure. 
73. _In a system for ?lling a container with a carbonated 

beverage, va conduit communicating with the interior of 
the container, means for selectively connecting said con 
duit to‘ a source of gas pressure and to a source of a 
carbonated liquid whereby the container may be ?rst 
connected to said gas source to place the interior of the 
container under pressure and then to said liquid source 
to ?ll the container with the carbonated liquid, a pressure 
control mechanism communicatingwith the interior of 
the container, said control mechanism comprising a pres 
sure, controlled valve subject to operation by pressure in 
the"'container and providing forthe escape of gas from 
the container to maintain a uniform predetermined pres? 
sure in the container during the ?ling thereof with the 
carbonated liquid, means rendered operative when the 
liquid in the container reaches a predetermined level for, 
cutting oil the supply of carbonated liquidito the con 
tainer and for connecting the container at such time to 
the atmosphere for reducing the pressure in the container 
to atmospheric pressure. , 

_4. In a system for ?lling a container with a carbonated 
beverage, a conduit communicating with the interior of 
the container, a gas pipe connecting said conduit to a‘ 
source ‘of gas pressure, a liquid pipe connecting said 
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conduit to a source of carbonated'liquid, a gas valve in 
said gas pipe, a liquid valve in said liquid pipe, said gas 
valve being adapted to be opened while said liquid valve 
is closed to charge the container with gas, means subject 
solely to pressure in the container and operative when 
the pressure in the container reaches a predetermined 
point to effect closing of said gas valve and opening of 
said liquid valve, and means rendered operative when 
the liquid in the container reaches a predetermined level 
to effect closing of said liquid valve. ‘ 

5. In a system for ?lling a container with a carbonated 
beverage, a conduit communicating with the interior of 
the container, a gas pipe connecting said conduit to a; 
source of gas pressure, a liquid pipe connecting said 
conduit to a source of carbonated liquid, a gas valve in 
said gas pipe, a liquid valve in said liquid pipe,~said gas 
valve being adapted to be opened while said liquid valve‘ 
is closed to charge the container with gas, means subject’ 
solely to pressure in the container and operative when 
the pressure in the container reaches a predetermined 
point for closing said gas valve and opening said liquid 
valve, means subject to pressure in the container and, 
operative after said predetermined pressure is reached 
for providing controlled communication between the con 
tainer and the atmosphere to maintain a predetermined 
pressure in the container while the latter is being ?lled 
with carbonated liquid, and means operative when the 
liquid in the- container reaches a predetermined level for‘, 
closing said liquid valve. . 

6. In a system for ?lling a container with a carbonated 
beverage, a conduit communicating with the interior of 
the container, a gas pipe connecting said conduit to a 
source of gas pressure, a liquid pipe connecting said con 
duit to a source of carbonated liquid, a gas valve in said 
gas pipe, a liquid valve in said liquid pipe, said gas valve 
being adapted to be opened while said liquid valve is 
closed to charge the container with gas, means subject 
solely to pressure in the container and operative when the 
pressure in the container reaches a predetermined point 
for closing said gas valve and opening said liquid valve, 
means subject to pressure in the container and operative 
after said predetermined pressure is reached for providing 
controlled communication between the container and the 
atmosphere to maintain a predetermined pressure in the 
container while the latter is being ?lled with carbonated 
liquid, means operative when the liquidin the container - 
reaches a predetermined level for closing said liquid 
valve, and means operative after said, liquid valve is closed 
for venting the container to the atmosphere to reduce the‘ 
pressure therein to atmospheric pressure. , 

7. In a system for ?lling a container with a carbonated 
beverage, a cap for the container, a conduit extending 
through said cap, a gas pipe communicating with said. 
conduit to supply gas under pressure to the container to 

Y precharge it, a liquid pipe communicating with said. con-vv 
duit _to supply to the container-aicarbonated liquid from 
a source at a predetermined pressure,‘ a valve in said. gas 
pipe adapted to be opened to connect the container tolthe 
source of pressure, a valve in said liquid pipe, manual 
means for opening said gas pipe valve, automatically 
operated means subject to operation by pressure in the 
container andoperable after the container has ‘been pre 
charged with gas pressure for closing the valve in said 
gas pipe and opening the valve in said liquid pipe, and 
automatically operated valve means controlling'commu 
nication between the container and the atmosphere to 
control pressure in the container- to maintain such pres-~ 
sure at a point lower than the predetermined pressure of 
the source of carbonated liquid. > ' 

8. In a system for ?lling a container with a carbonated 
beverage,>a cap for- the container, a conduit extending 
through said cap, a gas pipe-communicating with said con; 
duit to supply gas under pressure to the ‘container to,pre—1_ 
charge it, _a liquid pipe communicating with said conduit 
to, supply to the container a carbonated liquid ‘from, a 
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source at a ‘predetermined pressure, a valve in said gas 
pipe adapted who opened to connect the container to 
the source of pressure, a valve in said liquid pipe, manual 
means for opening said gas pipe valve, automatic means 
subject to operation by pressure in the container and 
operable after the container has been precharged with 
gas pressure for opening the valve in said liquid pipe, 
automatic valve means controlling communication be 
tween the container and the atmosphere to control pres 
sure in the container to maintain such pressure at a point 
lower than the predetermined pressure of the source of 
carbonated liquid, and means operable when the liquid 
reaches a predetermined level in said container for vent 
ing the container to the atmosphere to reduce the pres 
sure in the container to atmospheric pressure. 

9. In a system for ?lling a container with a carbonated 
beverage, a cap for the container, a conduit extending 
through said cap, a gas pipe communicating with said 
conduit to supply gas under pressure to the container to 
prechargc it, a liquid pipe communicating with said con 
duit to supply to the container a carbonated liquid from 
a. source at a predetermined pressure, a‘valve in said 
gas pipe adapted to be opened to connect the container to 
the source of pressure, a valve in said liquid pipe adapted 
to be opened after said gas valve has been closed upon 
the completion of the precharging of the container, a 
pipe line communicating at one end with the container 
through said cap, an automatic valve in said pipe line 
conrtolling communication between the container and the 
atmosphere, said automatic valve being set to release 
gas from the container when‘the pressure therein is above 
a predetermined point lower than said ?rst-mentioned 
predetermined pressure, and means rendered operative 
when the liquid in the container reaches a predetermined 
level for connecting the container to the atmosphere in 
dependently of said automatic valve to reduce the pressure 
in the container to atmospheric pressure. 

10. In a system for ?lling a container with a carbonated 
beverage, a conduit communicating with the interior 
of the container, means for selectively connecting said 
conduit to a vsource of gas pressure and to a source of 
a carbonated liquid whereby the container may be ?rst 
connected to said gas source to place the interior of the 
container under pressure and then to said liquid source 
to ?ll the container with the carbonated liquid, a pres 
sure control mechanism communicating with the interior 
of the container, said control mechanism comprising a 
pressure controlled valve providing for the escape of gas 
from the container to maintain a uniform predetermined 
pressure in the container during the ?lling thereof with 
the carbonated liquid, a valve controlling communication 
between the container and the atmosphere, a solenoid con 
nected to such valve and energizable to open it, and means 
operative when the liquid in the container reaches a pre 
determined position for energizing said solenoid. 

11. Apparatus constructed in accordance with claim 10 
wherein the means for energizing said solenoid comprises 
a circuit for said solenoid including a liquid-operated 
switch carried by said cap and projecting downwardly 
into the container. 

12. In a system for ?lling a container with a carbon 
ated beverage, a conduit communicating with the inte 
rior of the‘ container, a gas~ pipe‘ connecting said conduit 
to a source of gas pressure, a liquid pipe connecting 
said conduit to a source of carbonated liquid, a gas 
valve in said gas pipe, a liquid valve in said liquid pipe, 
said gas valve being adapted to be opened while said 
liquid valve is closed to charge the container with gas, 
means operative when the‘ pressure in the container 
reaches a predetermined point for closingv said gas valve 
and opening said liquid valve, automatic means opera 
tive after said predetermined pressure is reached for 
providing controlled communication between the con 
tainerl and the atmosphere to maintain avpredetermined 
pressure in‘ the container while the latter is'being ?lled 
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with carbonated liquid, a normally closed valve control 
ling communication between the container and the atmos 
phere, a solenoid energizable for opening such valve, 
and means operative when the liquid reaches a predeter 

~ mined level in the container for energizing said solenoid. 
13. Apparatus constructed in accordance with claim 

l2iwherein the means for energizing said solenoid com 
prises a circuit for said solenoid having one side grounded 
on the container, and an electrode projecting down 
wardly into the container and insulated therefrom, the 
contacting of the liquid in said container with said elec 
trode grounding the latter to the container to close the 
circuit through said solenoid. 

14. In a system for ?lling a sealed container with a car 
bonated beverage, a water pipe communicating with the 
interior of said container and adapted for connection 
with a source of carbonated water, a water valve nor 
mally closing communication through said water pipe, a 
solenoid for opening said water valve, a gas pipe com 
municating with the interior of said container and adapt 
ed for connection with a source of gas pressure, a nor 
mally closed gas valve in said gas pipe, a solenoid ener 
gizable for opening said gas valve, means subject to man 
ual control for energizing said gas valve solenoid to open 
said gas valve and charge the container with gas under 
pressure, and pressure operated means subject to oper 
ation by pressure in the container and operable when the 
pressure in the container reaches a predetermined point 
for deenergizing the gas valve solenoid and energizing 
the water valve solenoid to supply water to the container. 

15. In a system for ?lling a sealed container with a 
carbonated‘ beverage, a water pipe communicating with 
the interior of said container and adapted for connection 
with’ a source of carbonated water, a water valve nor 
mally closing communication through said water pipe, a 
solenoid for opening said water valve, a gas pipe come 
municating with the interior of said container and adapt 
ed for connection with a source of gas pressure, a nor 
mally closed gas valve in said gas pipe, a solenoid ener 
gizable for opening said gas valve, means subject to man 
ual control for energizing said gas valve solenoid to open 
said gas valve and charge the container with gas under 
pressure, pressure operated means operable when the 
pressure‘ in the container reaches a predetermined point 
for deenergizing the gas valve solenoid and energizing 
the water valve solenoid to supply water to the container, 
and a valve subject to_ control by said pressure operated 
means for snifting oil gas from the container while water 
is ?owing therethrough to maintain the gas pressure in 
the container at a predetermined point. 

16. In a system for ?lling a sealed container with a 
carbonated beverage, a water pipe communicating with 
the interior of said container and adapted for connection 
with a source of carbonated water, a water valve normally 
closing communication through said water pipe, a sole 
noid for opening said water valve, a gas pipe communi 
cating with the interior of said container and adapted 
for connection with a source of gas pressure, a normally 
closed gas valve in said gas pipe, a solenoid energizable 
for opening said gas valve, means subject to manual con 
trol for energizing said gas valve solenoid to open said 
gas valve and charge the container with gas under pres 
sure, pressure operated means operable when the pres 
sure in the container reaches a predetermined point for 
deenergizing the gas valve solenoid and energizing the 
water valve‘ solenoid to supply water to the container, 
said pressure operated means comprising a pressure dia 
phragm having opposite faces subject respectively to 
pressure of gas in the source and pressure of gas in the 
container, and a snifter valve connected to said dia 
phragm and adapted to be opened by the latter under 
predetermined pressure in the container to maintain such 
pressure approximately at a predetermined maximum 
point. 

17. In a system for ?lling a sealed container with a 
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carbonated beverage, a water pipe communicating with 
the interior of said container and adapted for connec 
tion with a source of carbonated water, a water valve 
normally closing communication through said water pipe, 
a solenoid for opening said water valve, a gas pipe com 
municating with the interior of said container and adapt 
ed for connection with a source of gas pressure, a nor 
mally closed gas valve in said gas pipe, a solenoid ener 
gizable for opening said gas valve, means subject to man 
ual control for energizing said gas valve solenoid to open 
said gas valve and charge the container with gas under 
pressure, pressure operated means operable when the 
pressure in the container reaches a predetermined point 
for deenergizing the gas valve solenoid and energizing 
the water valve solenoid to supply water to the container, 
a valve subject to control by said pressure operated means 
for snifting on’ gas from the container while water is 
?owing therethrough to maintain the gas pressure in the 
container at a predetermined point, and means operative 
when the water level in the container reaches a prede 
termined point for deenergizing the water valve solenoid 
to cut off the supply of water to the container. 

18. Apparatus constructed in accordance with claim 17 
provided with means for opening the container to the at 
mosphere substantially simultaneously with the deener 
gization of the water valve solenoid. 

19. Apparatus constructed in accordance with claim 17 
wherein the water valve solenoid is provided with a cir 
cuit including a switch, electromagnetic means energiz 
able when the liquid level in the container reaches a pre 
determined point for moving said switch from a normal 
position closing said circuit to a second position opening 
said circuit, a normally closed purge valve controlling 
communication between the container and the atmos 
phere, a solenoid energizable for opening said purge valve, 
and a circuit for said last-named solenoid including said 
switch and such circuit being closed when said switch is 
in said second position, to open said purge valve and vent 
the container to the atmosphere. 

20. In a system for ?lling a sealed container with a 
carbonated beverage, a water pipe communicating at one 
end with the container and having its other end adapted 
for connection to a source of carbonated water under 
pressure, a normally closed water valve in said water 
pipe, a solenoid energizable for opening said water valve, 
a gas inlet pipe communicating at one end with the in 
terior of the container and having its other end adapted 
for connection with a source of gas under pressure, a 
normally closed gas inlet valve in said gas inlet pipe, a 
solenoid energizable for opening said gas inlet valve, a 
gas outlet pipe having one end communicating with the 
interior of the container and its other end communica~ 
ting with the atmosphere, a normally closed gas outlet 
valve and a normally closed snifter valve both in said gas 
outlet pipe, a solenoid energizable for opening said gas 
outlet valve, a circuit for the solenoid of said gas 
inlet valve including a switch having mechanical con 
nection with said snifter valve and closed when such 
valve is closed, means subject to manual control for ener 
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18 
gizing said circuit to open said gas inlet valve, means re 
sponsive to pressure in said container for opening said 
snifter valve and opening said switch when pressure in the 
container reaches a predetermined point to open the cir 
cuit through the solenoid of said gas inlet valve, parallel 
circuits for the solenoids of said water valve and said 
gas outlet valve, and means operative upon the opening 
of said switch for closing said parallel circuits to open said 
water valve and admit water to the container and to 
open said gas outlet valve to render said shifter valve 
operative for releasing pressure from the container as 
Water ?ows thereinto. 

21. Apparatus constructed in accordance with claim 20 
provided with means operable when the water level in the 
container reaches a predetermined point for opening said 
parallel circuits to deenergize the water valve and gas out 
let valve solenoids to close said water pipe and said gas 
outlet pipe. 

22. Apparatus constructed in accordance with claim 20 
provided with means operable when the water level in the 
container reaches a predetermined point for opening said 
parallel circuits to deenergize the water valve and gas out 
let valve solenoids to close said water pipe and said gas 
outlet pipe, and means operative substantially simul 
taneously with the opening of said parallel circuits for 
venting the container to the atmosphere. 

23. In a system for ?lling a container with a carbonated 
beverage, a conduit communicating with the interior of 
the container, a gas supply pipe connecting said conduit 
to a source of gas pressure, a liquid supply pipe connect 
ing said conduit to a source of carbonated liquid, a gas 
supply valve in said gas supply pipe, a liquid supply valve 
in said liquid supply pipe, a gas outlet valve adapted to 
control communication between the interior of said con 
tainer and the atmosphere, means for opening said gas 
supply valve while said liquid supply valve is closed to 
charge the container with gas, and means subject to oper 
ation solely by pressure in the container and operative 
when the pressure in the container reaches a predeter 
mined point for closing said gas supply valve, and opening 
said liquid supply and gas outlet valves. 
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