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5 Claims. (C. 62-7) 

The invention relates to liquid cooling appara 
tus suitable for use in the dispensing of draft 
beverages (as, for example, by coin-controlled 
beverage vending machines) or in the cooling 
of other liquids under similar conditions of in 
termittent Service. 

For such cooling purposes it is desirable, in 
order to secure effective cooling and close ten 
perature regulation under the varying load condi 
tions, to use an instantaneous type of cooler, 
that is, one having conduit means providing a 
definite path for the flow of liquid to be cooled 
and a refrigerant expansion chamber associated 
with the conduit means with a metal Wall separat 
ing the interiors of the conduit means and ex 
pansion chamber and forming a heat flow path 
between said interiors. It is, however, desirable 
also that the apparatus have the characteristics 
of a storage type cooler to permit cooling of stored 
liquid during reduced load on the apparatus and 
the use of a condensing unit of moderate size 
to serve the entire apparatus. 
The production and operational control of such 

a System having such combined characteristics 
presents a problem that has not heretofore had 
a satisfactory solution and it is the primary object 
of the present invention to provide a combined 
instantaneous and storage type liquid cooling 
apparatus having relatively simple automatic 
control means by virtue of which the apparatus 
attains a maximum outp'it of cooled liquid for 
a given power capacity with relatively close tem 
perature regulation of the dispensed liquid. 
A further object of the invention is to provide 

apparatus such as last referred to which is 
especially adapted for use in coin-controlled 
vending machines for dispensing draft beverages. 
With the above and other more or less in 

cidental or ancillary objects in view the invention 
consists in certain forms, arrangements and Com 
binations of parts hereinafter explained in con 
nection with the accompanying drawings and 
definitely pointed Out in the appended claims. 

In the drawings, 
Fig. is a view, more or less diagrammatic, 

showing partly in e'evation and partly in vertical 
section, an embodiment of the invention as ap 
plied to cooling and carbonating apparatus for 
a beverage dispensing system. 

Fig. 2 is a vertical Section, also more or less 
diagrammatic, showing a modified form of the 
instantaneous and precooler units of the appara 
tus shown in Fig. 1. 

Referring in detail to the form of apparatus 
illustrated in Fig. 1, the numeral designates 
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as an entirety a conventional motor-driven re 
frigerant condensing unit comprising a com 
pressor 2, an electric motor 3, condenser 4 and, 
preferably, liquid refrigerant receiver 5. 
Associated with the condensing unit is a pre 

cooler of storage type designated as an entirety 
by the numeral 6 and comprising a suitably heat 
insulated tank which may be supplied with 
water to be cooled in any desired manner. In 
the case of beverage vending machines a source 
of water under pressure may not be readily avail 
able and the tank will then be filled periodically 
by the person supervising the apparatus. When 
Such a Water Source is available the tank can 
be fitted as shown with a float-operated supply 
valve 8 adapted to be connected with the source 
of water supply. The side wall of the metal tank 

is fitted with a refrigerant expansion coil 9 in 
close metal-to-metal contact with tank so as 
to extract heat from the tank and its contents. 
The numeral to designates as an entirety an 

instantaneous liquid cooler comprising a helical 
coil f which is threaded through a refrigerant 
coil 12 formed of larger diameter tubing than 
is the coil so as to form an expansion chamber 
between the walls of the two coils. 
Arranged within the coils of the cooler G is 

a carbonator designated as an entirety by the 
numeral 3 and comprising a suitably heat-in 
sulated metal tank 4, the side wall of which 
has intimate contact with the refrigerant coil 2 
of the cooler G. The tank 4 is fitted with a 
Spray nozzle 5 for the introduction of Water to 
be carbonated and with a discharge conduit 8 
having its open inlet end near the bottom of the 
tank chamber. For the introduction of CO2 gas 
the tank is fitted with an inlet pipe which 
discharges into the tank chamber through a 
porous stone element 8 or other suitable gas 
diffusing device. 
The lower part of the tank of the precooler 

6 is connected by a conduit 9 to a liquid pump 
20 having an electric driving motor 2, and the 
pump in turn is connected through a conduit 22 
with the liquid inlet to the instantaneous cooler 
to at the upper end of its liquid coil . The 
lower, discharge end of the coil is connected 
by conduit 23 with the spray nozzle S. 
The pump motor 2, as well as the condenser 

motor 3, is energized by current from a supply 
line 24. To effect automatic control of the car 
bonator it is provided with high level and low 
level electrodes 25, 25a which are connected in 
the pump motor circuit, together with a suitable 
relay switch device 26. These electrode and re 
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lay devices, which are well known for such use, 
serve to start motor 2 when the liquid level in 
the carbonatcr falls below the lower end of elec 
trode 25 and to stop said motor when the liquid 
level in the carbonator rises to the lower end of 
electrode 25. 
A conduit 27 serves to connect the receiver 

of unit with the refrigerant inlet of the instan 
taneous cooler O at the lower end of its coll 2. 
The conduit is fitted with an expansion waive 28 
adapted to respond to changes in temperature 
within the expansion chamber formed between 
the coils and f2. Preferably valve 28 is of the 
automatic type responsive to the pressure within 
the said expansion chamber. Between the valve 
28, and the coil 12 the conduit 2 is given several 
turns around container 29 to indicate provision 
for cooling favoring extracts suitable for mix 
ture with the carbonated water of the apparatus. 
Such container, of course, constitutes a quite 
small heatload. - 
The upper, outlet end of the coil 2 of the in 

stantaneous cocler is connected by conduit 30 
with the lower end of the coil 9 of the precooler 
while the upper outlet end of coil 9 is in turn 
connected by conduit 3 with the intake of the 
compressor 2 of the condensing unit. The op 

- eration of the condensing unit is automatically 
controlled by a thermostatic switch 32 which may 
be connected as shown into one branch of the 
circuit connecting motor 3 to the electric supply 
line 24 previously referred to. Switch 32, which 
also is diagrammatically shown, comprises a mov 
able element 33 arranged to cooperate with ter 
minals 34, 35, when actuated by the lever 36 
which in turn is moved by the bellows 3 con 
nected to the thermostatic bulb 38 through capil 
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lary tube 39. The connection between element . 
33 and lever 36 should have a lost motion action 
sand this is conveniently afforded by the conven 
tional spring-biased toggle linkage shown in the 
drawing., The bulb 38 is arranged in a suitable 
well of the carbonator so as to respond to ten 
perature changes of the liquid therein. When 
the temperature rises the bellows 3 is expanded 
and switch 32 is closed. To effect the opening of 
the switch in the normal operation of the appa 
ratus a lever 40 is arranged to engage the lever 
36 and under the action of tension spring 
moves the lever 36 and Switch element 33 in a 
direction to open the switch. Such action of the 
ever 40 and spring 4 is subject to the control of 
a bellows 42 which is actuated by a thermostatic 
bulb 43 operatively connected to the bellows by 
conduit 44. The bulb 43 is arranged to contact 
the conduit 3 adjacent the discharge end of the 
coil 9 of the precooler 6 so that the actuation of 
the bellows 42 is responsive to the temperature 
of the refrigerant discharged from coil 9. When 
the switch 32 is closed it will ordinarily remain 
so until the temperature of the refrigerant dis 
charged from coil 9 is lowered to a point at which 
the collapse of bellows 42 will permit the spring 
4 to overcome the toggle spring of the switch 32 
and open it in the manner noted above. . 

in considering the operation of the apparatus 
which has been described it may be assumed that 
the thermostatic switch 32 is adjusted to cut in 
at say 42 and to cut out at 35, and that the 
atmosphere surrounding the apparatus is above 
42 F. In starting Operation of the apparatus, 
as by closing a manual switch (not shown) in 
the supply line 24, if the carbonator is empty and 
the precooler tank has just been filled with water 
at a temperature of, say, about 90°F, warm water 
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4. 
will be forced through the instantaneous cooler 
and into the carbonator by the notor-driveta 
pump 20; and since the temperature of both of 
the thernostatic bulbs and 8 will be above 
the cut-in point of 42. F., the condensing unit 
will start to operate. The expansion valve 28 
having been set for a low side pressure corre 
sponding to a temperature of 35 F. (or alightly 
lower) in the cooler coil 12, the liquid refrigerant 
delivered by the valve to the coil 12 will first be 
used to cool whatever water is in the coli of 
the instantaneous cooler, and simultaneously the 
refrigerating effect will be applied in part to the 
reduction of the temperature of the water in the 
carbonator and thereafter to maintaining it at a 
low temperature. In initially starting the appa 
ratus from a warm state the first water entering 
the carbonator may not be properly carbonated 
and accordingly it will be desirable to waste the 
first liquid drawn from the carbonator. There 
after, if the draft cf carbonated beverage is such 
as to place sufficient load on the instantaneous 
cooler and the carbonator, the entire refrigerat 
ing effect of the compressor will be absorbed by 
them if the compressor is of the moderate capaci 
ty preferred in carrying out the invention 

Let it be assumed, now, that either no drinks 
are being drawn from the carbonator or else 
that they are being drawn at a low rate, so that 
the cooling requirements of the instantaneous 
cooler and carbonator now are less than the ca 
pacity of the compressor. Notwithstanding this 
surplus compressor capacity the instantaneous 
cColer will not freeze up because the temperature 
in it cannot go below 35 F. provided for by the 
automatic expansion valve setting. What will 
happen under the stated conditions is that un 
evaporated liquid refrigerant will pass out of the 
instantaneous cooler to the expansion coil 9 of 
the precooler. Here, subject to the high tem 
perature of the water in the precooler tank, the 
refrigerant still in the liquid state will be evap 
orated and cooling of the Water in the tank will 
result. Thus although the demand of the in 
stantaneous cooler may have been satisfied, the 
condensing unit continues to operate for the pur 
pose of reducing the temperature cf. the water in 
the storage tank. If during the cooling of the 
storage tank and its contents any demand is 
placed upon the instantaneous cooler, whether 
by reason of heat leakage or by the drawing of 
beverage from the carbonator, this demand will 
take precedence over the demand of the precooler 
because the instantaneous cooler has "first call 
on the refrigerating effect of the refrigerant sup 
plied by the condensing unit. v 
To secure to the fullest extent the advantages 

of the improved apparatus the capacity of the 
condensing unit should not be made sufficiently 
large to meet the full or normal maximum dis pensing rate of the apparatus when the precociler 
storage tank is filled with warm water. Thus the 
size of the condensing unit preferably would be 
determined on the assumption that the water in 
the precooler tank will be kept at a temperature 
not higher than a normal maximum of, say for 
example. 65 F. to enable the compressor and the 
instantaneous cooler properly to cool the water 
at the normal maximum dispensing rate; and 
further the refrigerant coil 9 of the precooler 
preferably should be constructed to absorb the full capacity of the compressor only when the 
water in the precooler tank may be above such 
normal maximum rf 65 F. Under these cond 
tions the condensing unit, once started, would 
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. Continue to operate until the demands of the in 
stantaneous cooler had been met and also until 

duced to. 65 F. At this point the heat load on 
the system will drop below the potential refrig 
erating capacity of the amount of the refrigerant 
being circulated, and some unevaporated refrig 
erant will leave the cooling coil and pass into 
the suction line 3 and in doing so will chill the 
thermostatic bulb 43 and cause the switch. 32 to 
open and stop the condensing unit. 

It has been specified that the thermostatic 
switch 32 be set for a cut-out temperature of 35 
F. and that the expansion valve 2 be set for 
a low side pressure at the carbonator corre 
sponding to a temperature of about 35 F. 
Since there is a certain amount of pressure drop 
in the instantaneous cooler and in the precooler 
from the pressure maintained in the entrance of 
the cooler coil by the automatic expansion valve 
2, under normal operating conditions the refrig 
erant reaching the point in the system adjacent 

than that corresponding to 35 F. This action 
arises from the variaticn in temperature of the 
water in the pre-cooler tank. As long as that 
temperature is sufficiently high in relation to the 
temperature of the refrigerant in coil 9, the re 
sulting heat transfer between the tank and coil 
causes a more or less super-heated state of the 
vaporized refrigerant in the discharge end of the 
coil adjacent bulb 43; but as the water tempera 
ture in tank is lowered by operation cf the con 
pressor, a point is reached where there is insuff 
cient heat transfer to completely vaporise the 
liquid refrigerant in coil 9. This liquid refrig 
erant, entering coil 3 fa at a pressure somewhat 
lower than that maintained at the entrance to 
coil 62 by expansion valve 28, affects bulb 43 and 
causes the cut-out of the thermostatic switch 
already noted. 
As soon as the compressor stops operating, the 

suction line 3 will rapidly rise above the cut-in 
temperature of 42 F., but this will not cause the 
switch 32 to cut in because the bulb 43 can actu 
sate the switch only in the cut-out direction. 
Rowever, if from either heat leakage into the 
carbonator or draft of beverage therefrom the 
carbonator warms up to 42 F. this will cause the 
therancstatic bulb 38 to actuate the switch 32 in 
the closing direction and the cycle which has al 
ready been described will be repeated. In other 
words, the requirements of the instantaneous 
cooler and carbonator will be met first, and then 
the liquid refrigerant will pass over to the pre 
cooler where it may still further reduce the ten 
perature of the storage water. Generally speak 
ing, the size of the precooler tank T will deter 
nine the length of the operating cycle of the 
compressor and it is apparent that the combi 
nation with the instantaneous cooler of the stor 
age type precooler not only in effect increases the 
working capacity of the instantaneous cooler but 
serves also to extend the working cycle of the ap 
paratus to a tolerable length and prevent "short 
cycling.' 

It will be noted in the drawing that the refrig 
erant suction line 3 after passing the thermo 
static bulb 43 is again brought into heat ex 
change relation with the storage tank at point 
3. Thus if the operation of the thermostatic 
switch should tend to be Somewhat sluggish at 
cut-out this arrangement will dry out any refrig 
erant which may have passed the bulb 43 prior to 
opening of the switch 2. With such a construc 

the contents of the precooler tank had been re-. 
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tion it is obvious that the part of conduit 8 con 
tacted by bulb should not be in direct heat 
exchange relation with the tank T. 
With respect to the operation of the thermo 

static switch 2, while, as has been stated, the 
thermostatic bulb serves only to close the 
switch in the normal operation of the apparatus, 
it may be observed that under abnormal condi 
tions causing unduly low temperatures in the 
carbonator resultant contraction of the bellows 

might serve also to open the switch. 
In the modified construction shown in Fig. 2 

of the drawing the precooler 46 comprises a closed 
tank fitted with a manual air relief valve 48 
and provided with an open inlet conduit 49 
adapted to be connected to a water main or oth 
er suitable source of water under pressure so as 
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to maintain the tank filled with water. As in 
the first construction the tank is fitted with a re 
frigerant cooling coil 50. 

In the modified construction the instantaneous 
cooler consists of a liquid cooling coil 52 
threaded through a refrigerant coil 53, the upper 
inlet end of coil 52 being connected by conduit 
4 with the lower part of the intericr chamber of 
the storage tank 47 of the precooler while the 
lower discharge end of coil 52 is connected with 
conduit 55 which may lead to any desired point 
of draft. Also, as in the first construction, the 
lower inlet end of the refrigerant coil 53 connects 
with conduit 27 leading, as in the case of con 
duit 2 in Fig. 1, to the expansion valve and 
thence to the discharge of the condensing unit; 
and the upper discharge end of the refrigerant 
coil 53 is connected by conduit 30' to the inlet 
end of the expansion coil 50 of the precooler, 
while the outlet end of coil S0 is connected by 
conduit 3' With the intake of the condenser 
Init. 
The control devices for the modified construc 

tion comprise thermostatic bulb. 38' responsive to 
the liquid discharge temperature of the instan 
taneous cooler and bulb 43' responsive to the 
temperature of the discharge refrigerant of the 
precooler, these thermostatic bulbs being con 
nected with switch mechanism which is like that 
shown in Fig. 1 and need not, therefore, be fur 
ther described. 

in the modified construction, as will be appa 
rent, the flow of the liquid to be cooled is unob 
structed from the inlet conduit 49 into the pre 
cooler tank, thence through conduit 54 and the 
instantaneous cooler, and need be subject to con 
trol only at the point of draft from the liquid dis 
charge conduit 55. The thermostatic control of 
the operation of the modified construction is sub 
stantially the same as that of the first described 
construction and therefore the description need 
not be repeated. 
To those familiar with liquid cooling apparatis 

and the various kinds of cooling applications it 
will be apparent that the apparatus which has 
been described has distinct advantages and is 
susceptible of various applications or uses. In 
particular, the improved apparatus is especially 
adapted to meet the requirements of automatic 
beverage vending machines where the power ca 
pacity of the refrigerant compressor is neces 
sarily quite limited. Under such conditions it 
has all the advantages of an instantaneous cool 
er but without its usual disadvantages under 
those conditions. and at the same time it has the 
advantage of a storage cooler with cut the latter's 
lack of close temperature control. The con 
struction of the apparatus both with respect to 
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the cooler units and the thermostatic control 
mechanism is simple and relatively inexpensive. 
The automatic type of expansion valve which 
may be used is well known for its dependable Op 
eration. 
It will also be apparent to those familiar with 

liquid cooling apparatus that the particular em 
bodiments of the invention which have been 
shown and described may be modified in various 
ways within the bounds of the invention as deo. 
fined in the appended claims. 
What is claimed is: 
1. in liquid cooling apparatus, the combina 

tion of a liquid precooler comprising a liquid 
chamber and a refrigerant expansion chamber in 
heat-absorbing relation thereto; an instantane 
ous type liquid copier comprising conduit means 
providing a definite path for the flow of liquid to 
be cooled and a refrigerant expansion chamber 
associated with the conduit means; means for 
conducting liquid from the precooler to the in 
stantaneous cooler to replace liquid drawn from 
the latter; a motor-driven refrigerant condens 
ing unit; refrigerant conduit means for conduct 
ing liquid refrigerant from the discharge of the 
condensing unit to the refrigerant chamber of 
the instantaneous cooler; means for controlling 

O 

5 

20 

the passage of refrigerant through the said con 
duit, said means being responsive to change of 
pressure in the refrigerant expansion chamber of 
the instantaneous cooler; means for conducting 
refrigerant from the expansion chamber of the 
instantaneous cooler to the expansion chamber 
of the precooler and from the latter chamber to 
the intake of the condensing unit; and means 
for starting and stopping the refrigerant con 
densing unit responsive to the temperature of 
the liquid discharged from the instantaneous 
cooler to start the unit and responsive to the 
temperature of refrigerant discharged from the 
precooler to stop the unit. 

2. Liquid cooling apparatus as claimed in claim 
1 in which the capacity of the refrigerant con 
densing unit is sufficient only to carry the maxi 
mum heat load imposed on the instantaneous 
cooler. 

3. liquid cooling apparatus as claimed in claim 
1 in which the precooler is of the storage type 
having a liquid-holding capacity largely in ex 
cess of that of the instantaneous cooler. 

4. In liquid cooling and carbonating appara 
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tus, the combination of a liquid precooler com 
prising a liquid chamber and, a refrigerant ex 
pansion chamber in heat-absorbing relation 
thereto; liquid carbonating means comprising a 
carbonating chamber; an instantaneous type liq 
uld cooler comprising conduit means forming a 
definite path for the flow of liquid to be cooled 
and a refrigerant expansion chamber in heat 
absorbing relation to said conduit means and to 
the carbonating chamber; means for conducting 
liquid from the outlet of the precooler to the in 
let of the instantaneous cooler and from the out 
let of the latter into the carbonating chamber; a 
motor-driven refrigerant-liquefying means; re 
frigerant conduit means for conducting liquid re 
frigerant from the liquefying means to the re 
frigerant chamber of the instantaneous cooler; 
means responsive to change of pressure in the 
refrigerant chamber of the instantaneous cooler 
for controlling admission of refrigerant to the 
chamber; means for conducting refrigerant 
from the expansion chamber of the instantane 
ous cooler to the expansion chamber of the pre 
'cooler and from the latter chamber to the lique 
fying means; and means for starting and stop 
ping the refrigerant liquefying means respon 
sive to the temperature of the liquid discharged 
from the instantaneous ccoler into the carbon 
ating chamber to start the liquefying means and 
responsive to the temperature of the refrigerant 
discharged from the precooler to stop the lique 
fying means. 

5. A liquid cooling and carbonating apparatus 
as claimed in claim 4 in which the carbonating 
chamber has a liquid-holding capacity Substan 
tially in excess of that of the instantaneous 
cooler. 

MARGARET B. WYLLIE, 
Eacecatriac of the Last Will and Testament of 
John Wylie, Jr., deceased. 
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