
Dec. 5, 1961 W. R. KROMER 3,011,681 
METHOD OF AND APPARATUS FOR COOLING, STORING, MIXING 

ANO DIsPENsING BEVERAGES 
Filed Feb. 18, 1959 

/ 

. m m 

QI: m\ : 1N \ 
. QN A. 

JNM ., 1 

mi m„ œ P Y »1mm œ . 

w _ Q K „ N 

_ \ u, 9 

D 
\. \_ 9 . . 

t t m ï .A m 2 . 

O m w u m v . H 

||||||| || I N ||||| l m 

§\ E 

4 INVENTOR. 

www 0?' tçzrvwm. 



United States Patent O 
l 

3 011,681 
METHOD OF AWD ’APPARATUS FOR COOL 
ING, STORING, MIXDIG AND DÍSPENSING 
BEVERAGES 
Wallace R. Kremer, 15491 Northvale Blvd., 

Cleveland Heights, Ohio 
Filed Feb. 18, 1959, Ser. No. 794,088 

11 Claims. (Cl. 222-1) 

This invention relates to an improved method of and 
apparatus for cooling, storing, mixing, and dispensing gas 
charged beverages such as carbonated Water and ilavored 
gas charged drinks. 

Beverages of the character mentioned are made on the 
premises of the vendor by charging water with carbon 
dioxide gas and by mixing carbonated water and flavored 
syrup in accordance with a predetermined formula. Mix 
ing is done as by introducing charged water and flavored 
syrup into a drinking glass or as by using a specialized 
mixing faucet adapted to receive both water and syrup 
and adjusted to allow the correct amount of each ingredi 
ent for a palatable drink. The carbonated Water is de 
livered through a tube or line to the faucet by CO2 gas 
pressure maintained on a body of such water at a storage 
point, such pressure being required for proper carbona 
tion; syrup is pushed through a separate tube or line to 
the mixing faucet as by CO2 gas pressure on the syrup in 
a storage container. The proper pressure for uniform 
delivery of syrup is determined at the time of installation 
of the system. However, should the temperature of the 
syrup in the line increase, the rate of ñow will increase. 
Thus, if a conventional syrup line is exposed to iluctuat 
ing room or basement temperatures, there will be fluctua 
tion in the rate of ñow of the syrup in it. The result is 
objectionable change in formula and taste. 

It is desirable that carbonated water be cooled to the 
desired drink temperature prior to being dispensed even 
though ice may be used in the beverage glass or cup. 
This is advisable as CO2 gas escapes faster from warm 
than from cool carbonated water. Warm carbonated 
water provides a ilat drink because of the escape of a 
relatively high percentage of the CO2 gas content as the 
water is released from the faucet. 
The purveyor Who requires a number of dispensing 

stations, one for each of several waiters or bartenders 
serving from a long counter or bar, is faced with a vary 
ing change in temperature of syrup and carbonated water 
dispensing stations. Even though secondary cooling is 
sometimes employed at the remote stations, such re-cool 
ing at dispensing points after line warm-up is expensive 
and subject to human error. 

This invention aims to provide carbon dioxide charged 
water for consumption as a beverage, for mixing with 
liquor as a beverage and for mixing with syrups in mak 
ing ñavored carbonated beverages all having consistently 
uniform high carbonation and uniform temperature char 
acteristics throughout the entire system in both single and 
multiple station installations for bar and fountain owners 
who wish to make and dispense their own beverages on 
the premises and as required. 

It is, therefore, one of the principal objects of this in 
vention to provide the purveyor or retailer with a gener 
ally improved charged water beverage making, cooling, 
storing, and dispensing method and system or apparatus 
capable of servicing one or several beverage dispensing 
stations, inexpensive in installation and operation and that 
will provide as an additional feature, if desired, the com 
bination of uniformly cool carbonated water and syrup 
throughout the entire system regardless of distance and 
number of stations, thereby providing consistent palatable 
drinks according to formula and With consistent and 
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proper CO2 content with no elîect from weather or busi 
ness conditions. 

Another object is to provide such a method and system 
which, through continuous refrigeration and action of the 
carbonated water, maintains a consistent high point of 
carbonation likened to carbonating water originally asY 
distinguished from and not evident in systems that allow 
carbonated water to stand stagnant in the lines at varying 
temperatures. 

Another object of the invention is to provide generally 
improved apparatus or equipment for making and dispens 
ing on the premises of the retailer carbonated water bev 
erage and carbonated soft drinks that are of uniform 
delicious taste and palatability, and to provide storage for 
a ready supply of carbonated water within the system 
under proper and uniform conditions of temperature, 
pressure, and santitation. The invention specifically aims 
to provide gas charged beverage making and handling 
equipment which occupies a minimum of space and which 
includes improved means for refrigerating the stored com-_ 
ponents of the iinished drink and all parts coming into 
contact with the liquids, including the faucet. 
Another object is to provide a beverage making, stor 

ing and dispensing system of the character referred to 
that is compact and neat in appearance, occupies a mini 
mum of space, and is inexpensive to manufacture, in 
stall, maintain, and operate. 
Another and more specific object is to provide a novel 

and improved method of and system for chilling, storing, 
and supplying carbonated water of the proper temperature 
simultaneously at a dispensing master station and at any 
number of dispensing sub-stations as may be required in 
a retailing establishment, in which method and system 
secondary refrigeration or re-cooling of the liquids is not 
required, and in which the carbonated water itself Vis cir 
culated in the form of a continuous stream from and 
to a refrigerated storage body. The stream is subjected 
to a rapid chilling, to reduce it to any desired predeter 
mined dispensing temperature, is thereafter maintained 
at predetermined temperature in _a reserve refrigerated 
storage tank, is drawn from the tank by means of a oir-l 
culating pump and supplied through an insulated conduit 
to each of several dispensing stations in series. To corn 
plete the circuit, a return tube, either parallel to or Within 
the main supply conduit, returns unused carbonated Water 
to the reserve storage tank from the last station. The 
entire system of refrigerated carbonated water is kept in 
continuous motion and is available at a substantially uni 
form temperature at any point in the system. As car 
bonated water is drawn from the conduit, the supply is 
automatically replenished by suitable carbonating means 
connected to suitably regulated sources of water and 
carbon dioxide. v 

Another object of the invention is to provide ñexibility 
and economy in installation and modification, it being 
feasible to add a new dispensing station at any point in" 
the system at any time, this being accomplished by merely 
cutting the supply conduit and inserting a dispensing unit 
comprising an attaching plate and drain pan, faucet, and 
connectors to the conduit and the syrup lines. 

Another and more specificv object is to provide im?> 
proved and economical method of and means for cooling 
the syrup lines. The various flavors of Syrups are ñowed 
to the mixing faucet or faucets through lines that are 
maintained in direct heat exchanging relation with respect 
to the circulating liquid coolant or carbonated water 
travelling between the master storage station and the dis 
pensing zone or zones, thereby cooling the Syrups and 
minimizing temperature ñuctuations during such flow and 
without cost of secondary refrigeration; the syrup lines 
being immersed in the refrigerated carbonated water ̀ by 
being run through the conduit, or being taped to and in 
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contact with the conduit containing the circulating re 
frigerated carbonated water. 

Still further objects and advantages which pertain to 
certain useful and novel features of construction and 
combinations of parts advantageous in installation'and 
operation of a system such as referred to will be apparent 
from the following detailed description of the invention 
made in connection with the accompanying drawings 
which form a part of the specification. Like parts 
throughout the several views are indicated by the same 
lettersand numerals of reference. 

In the drawings: 
FIGURE 1 isa diagrammatic View and layout partly 

elevational, partly in plan and partly in perspective, 
showing a beverage making, cooling, storing, and dispens 
ing system, illustrative of and, embodying the principles 
of the present invention; 
FIGURE 2 is a fragmentary elevation detail showing 

a~ portion of the main conduit or manifold and certain of 
the> related conduits employed in the apparatus of FIG. 
l, and enlarged with respect to that figure; 
FIGURE 3 is a fragmentary perspective view of a dis 

pensing station assembly as employed in the apparatus 
of FIG. 1, this View being partly in phantom and en 

' larged with respect to that figure; and 
` FIGURE 4_ is a vertical sectional view, partly diagram 

matic, with parts broken away and removed, through the 
receptacle or storage tank of the system of FIG. 1, show 
ing the attached refrigerant lines or coils and the incom~ 
ing carbonated water line or supply tube through the cir 
culating pump, this view being enlarged with respect to 
that figure, 

In the illustrated system for mixing, cooling, storing 
and dispensing carbonated non-alcoholic beverages, the 
components are, in general, represented diagrammatically 
for the reason that, except where structure is specifically 
described and illustrated, the invention is concerned with 
the combinations involved rather than with the structural 
details of the individual parts and components. A CO2 
storage tank A, equipped with a high pressure regulator 
1 and gauge, delivers CO2 gas through a conduit or line 
to low pressure regulator and gauge` 3 where pressure is 

regulated to supply through a suitable branched conductor 
o_rline 4a blanket of CO2 gas under regulated pressure 
on ñavored syrups in tanks C. By this gas pressure the 
syrupsY areV forced to flow through lines 5 which are 
wrapped tightly to and extend substantially the full length 
of a refrigerated or main conduit G. T’s 6 are provided 
in the syrup conduits or lines at dispensing stations H 
so. that the Vs_yrupsl are available as needed, being regu 
lated through faucets 17. 

vProviding' highly carbonated water for the apparatus is 
a carbonator B supplied with high pressure CO2 gas from 
a T 19 in the line 2^ and with drinking water from a 
suitable source such, for example, as a city water line 7. 
Pump 8, connected between the water source and the 
carbonator B, is driven by a motor using power from 
electric line 9, forcing water from the source under high 
pressurek into and mixing with the CO2 in the storage 
tank of the carbonator B. Automatic operation and 
replenishment of the supply of water to the carbonator 
B is accomplished by making electrical contact for opera 
tion ofthe water pump 8 through electrodes (not shown) 
that make and Vbreak contact and start and stop the pump 
in repeating the mixing operation as the surface of the 
water in the mixing tank of the carbonator is lowered 
and raised to the contact level.Y The carbonated water is 
forced by the pressure within the storage or mixing tank l 
of the carbonator B through line 10 into a cooling coil 
1,1 attached to and coiled with a refrigerant line 12 
wrapped about a storage tank D. A suitable refrigerant 
condensing unit E, operating automatically, supplies the 
refrigerant to the lconduit 12, the size and capacity of 
such ‘unit being determined conventionally by the de 
sired rating of the system in gallons of cooled beverage 
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4 
per hour. The temperature of the carbonated water is 
thus reduced to desired serving temperature before reach` 
ing the last coil that empties into the storage tank D. 
The refrigerant coil 12 serves a double purpose as, 

wrapped around the tank D, itholds the temperature of 
carbonated water stored therein at a predetermined tem 
perature, say between 34 and 40 degrees Fahrenheit. 
The condensing unit E is preferably water cooled so that 
its efiiciency is not impaired if it is installed in a cabinet 
or under a counter or inV some similar enclosed and re 
stricted space, such water is supplied as from the T 20 
in the supply line 7. Waste water exiting from the con 
densing unit E through pipe or line 13 may be run to 
drain or can be piped to a sink under or associated with 
one of the dispensing stations H to'provide warm, clean 
rinse water` 
The storage tank D is connected to one, preferably the 

near, end of the conduit G through a tap rod or dip pipe 
14 and a header 16, the carbonated water returning from 
the other or remote end of the conduit G through a re 
turn conduit or line 15'. This return line 15 may be run 
on the outside of and parallel to the supply line G 
through use of a return bend at the remote station or, 
as shown, preferably line 15 is run inside the conduit G, 
through an opening 17A (FIG. 2) in the near header 16 
and thence to a circulating pump F, the pump connecting 
by a T 21 to the supply line 10 from the carbonator B, 
thereby completing a closed circuit. Placement of the 
return line within the supply conduit minimizes the sur 
face area of such line exposedV for heat gain, no heat 
being absorbed on the return ñow through the refrigerated 
water within the supply line G. The conduit G and the 
conduit 1,5 serve as containers supplementing the storage 
container D in providing a reserve supply of refrigerated 
carbonated water. ’ . ' 

When the faucet 17‘ is lopened at the last or remotel sta 
tion, any entrapped air will be driven from the conduit 
G and the return line 15 and the conduit system will till 
with refrigerated carbonated water. The circulating pump 
F, powered by motor supplied with energy from the elec 
tric line 9, is in constant operation. Carbonated water 
is drawn from the remote Yend ofthe supply Yconduit G 
through the return conduit 15 circulated through the 
cooling coil 11, thereby removing any heat gain or pick 
up by the stream in its travel through the length of the 
supply and return conduits. The desired rate of ñow of 
the stream of carbonated water depends upon the length 
of run and the expected heat gain through the walls of the 
insulated supply conduit. The rate of flow is conveniently 
adjusted as by change of impeller in the pump F so that 
in operation the circulating water charged with carbon 
dioxide varies in temperature very little, in some instances 
less than about one degree from the tank D to the remote 
station H. 

In accordance with the patent statutes the principles 
of the present invention may be utilized in various ways, 
numerous modifications and alterations being contem 
plated, substitution of parts and changes in’construction 
being resorted to as desired, it being understood that theV 
embodiment shown in the drawings and described above 
the particular methods set forth are given merely for 
purposes of explanation and illustration without intend 
ing to limit the scope of the claims to the specific details 
disclosed. ` 

What I claim and desire to secure by Letters Patent of 
the United States is: 

1. In a beverage system for carbonating, referigerat 
ing, storing and dispensing water,v a storage receptacle, 
a dispensing faucet'rremote from the receptacle, conduit 
means connecting the faucet and the receptacle and 
providing separate paths to and from the faucet in a 
closed pressurized circuit, pump means forcing Water 
over the circuit, refrigerating means in heat exchange 
relation to the circulating water, sources of water and 

v of carbon dioxide under pressure, a pressure regulator for 
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and connected to the carbon dioxide source, and supply 
means connected to said sources and regulator to re 
ceive water and regulated carbon dioxide therefrom au 
tomatically supplying water and carbon dioxide to the 
pressurized circuit in continuous replenishment of that 
dispensed through the faucet, said supply means being 
adapted to maintain the water and the carbon dioxide in 
the circuit within predetermined volume and pressure 
limits. 

2. In a beverage system as defined in claim l the 
conduit means comprising an outer tube and, within such 
outer tube and separated therefrom by a surrounding 
clearance space, an inner tube, the circulating water ñow 
ing in one direction through the outer tube and in the 
other direction through the inner tube. 

3. In a beverage system as defined in claim l the sup 
ply means being connected to the conduit means to in 
troduce the automatically supplied water and carbon 
dioxide at a point in the circuit ahead of the refrigerating 
means with respect to the faucet. 

4. In a beverage system as deñned in claim l the sup 
ply means comprising a carbonator, means supplying 
water under pressure to the carbonator, and a pipe con 
necting the carbonator to the conduit means at a point 
in the circuit ahead of the refrigerating means with 
respect to the faucet. 

5. In a beverage system as defined in claim 1 in which 
lthe faucet is of the type adapted to receive flavored 
syrup and carbonated water through separate inlets and, 
when opened, to discharge such syrup and Water in pre 
determined proportions as a mixed beverage, a syrup 
tank, tube means connecting the tank to the syrup inlet 
of the faucet, and means forcing syrup in the tank to 
travel through such tube means to the faucet= the tube 
means paralleling the conduit means in heat exchange 
relation for cooling of syrup travelling to the faucet. 

6. In a beverage system as defined in claim 5 the car 
bon dioxide source comprising a container of carbon 
dioxide under pressure, and the syrup forcing means 
comprising Va connection between the syrup tank and 
the carbon dioxide container through which carbon 
dioxide is let into the tank to maintain pressure therein. 

7. A beverage system for carbonating, refrigerating 
and storing water, and for dispensing such carbonated 
Water as desired from any of a plurality of separated 
points, said system comprising a storage receptacle, a 
plurality of dispensing faucets remote from the recep 
tacle and spaced from one another, conduit means series 
connecting the faucets and the receptacle and providing 
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separate paths to and from the faucets in a closed pres 
surized circuit in which the Water Hows past the faucets 
seriatim, pump means forcing water over the circuit, 
refrigerating means in heat exchange relation to the cir 
culating Water, sources of Water and of carbon dioxide 
under pressure, a pressure regulator for and connected 
to the carbon dioxide source, and supply means con 
nected to said sources and regulator to receive Water and 
regulated carbon dioxide therefrom automatically sup~ 
plying water and carbon dioxide to the pressurized circuit 
in replenishment of that dispensed through the faucets, 
said supply means being adapted to maintain the water 
and the carbon dioxide in the circuit within predeter 
mined volume and pressure limits. 

8. The method of cooling, storing and dispensing car 
bonated water which comprises maintaining a body of 
carbonated water under pressure above atmospheric and 
in heat exchange relation with a refrigerating medium, 
circulating the refrigerated water over a closed path in 
a continuous stream and under pressure above atmos 
pheric between the body and a dispensing point remote 
therefrom, intermittently withdrawing Water from the 
stream at the dispensing point for consumption as de 
sired, and automatically adding water and carbon dioxide 
to the body as required and while maintaining said pres 
sure on the latter to replace that withdrawn and to main 
tain the volume of the body between predetermined 
limits. 

9. The method of cooling, storing and dispensing car 
bonated Water as defined in claim 8 in which one por 
tion of the stream moving in one direction relative to 
the dispensing point is surrounded by and in heat ex 
change relation to another portion of the stream mov 
ing in the opposite direction. 

10. The method of cooling, storing and dispensing car 
bonated water as defined in claim 8 in which the water 
and carbon dioxide are added at a point in the closed 
path at which the stream is ñoWing toward the body 
of water. 

1l. The method of cooling, storing and dispensing 
carbonated water as deñned in claim 8 in which the re 
placement water and carbon dioxide vare mixed together 
before being added to the body of water. 
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