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The present invention relates to refrigeration 
means, and more particularly to a refrigerating 
apparatus of the mechanical type which may be 
utilized, for example, for providing cold car 
bonated Water in a continuous or intermittent 
flow, and which has particular usefulness in con 
nection With soda, fountains and the like. 

It is an object of the present invention to pro 
Vide a refrigeration means which will provide 
large quantities of liquid at or near its freezing 
point While, at the same time, the apparatus is so 
designed that freezing over of the liquid in the 
apparatus is effectively prevented. 

A. further object of the invention is to provide 
an apparatuS Which is compact and of relatively 
Small dimensions, and which at the same time 
Will function as a heavy duty device in that it 
Will have a large capacity for furnishing large 
quantities of cooled liquid either continuously or 
intermittedly. 
Another object of the invention is to provide a 

device for cooling liquids which may be combined 
With a carbonating apparatus and in which the 
reSerVe Of cooled liquid is utilized aS a Source of 
liquid to be carbonated and as a coolant to cool 
the liquid after carbonation. 
Another object of the invention is to provide 

a de Vice Which is fully automatic in operation 
and Which may be easily and readilly assembled 
and SerViced. 
The accomplishment of the above and other 

objects and advantages of the invention will be 
readily apparent from the following description 
of a Specific embodiment of the invention shown 
in the diraWingS in Which 

Figure 1 is a cross sectional view of the assem 
bled apparatus; and 

Fig. 2 is a view in perspective of the refrigerant 
eVap0rator aSSembly formed in accordance With 
the invention. 

Referring to the drawings, the device is shown 
in the form of a box-like casing comprising a, 
fluid compartment A and an L-shaped compart 
ment B. The compartment A is a fluid reservoir 
and cooling compartment and consists essentially 
of an inner casing i and outer casing 2 having 
insulated material 3 therebetween. Disposed 
Within the inner casing i? is a novel refrigerant 
evaporator assembly C, a carbonating device 4, 
and control means and connections, al of which 
will be described more particularly hereinafter. 

Referring to the evaporator assembly C, which 
is designed in accordance With the invention and 
which is more particularly shown in Fig. 2, the 
assembly comprises an open top rectangular 
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2 
metal partition member 0 which is of smaller 
dimensions than the inner casing and which 
is mounted on a gasket 8 on the baSe of the Com 
partment A so as to form a watertight connection 
therewith. The partition member 10 thus divides 
the compartment A into an inner compartment 5 
and the relatively narrow annular outer com 
partment 6. The exterior Surfaces of the parti 
tion member i 0 are covered with continuous tub 
ing assemblies i f and 2 adapted to function as 
refrigerant evaporator coils. Each of the tubing 
assemblies covers two adjacent outer sides of 
the partition member 10. For convenience in 
assembly and fabrication, the tubing assemblies 

and 2 may be formed in identically the Same 
way and then assembled to the exterior of the 
partition member : 0. 
The interior of the partition member f 0 is pro 

vided with a similar tubing assembly 3 which, 
in the embodiment shown, covers only two ad 
joining inner sides of the partition member 0. 
The tubing assemblies i , il 2 and 3 are so 

formed and So connected that refrigerant under 
compression may enter at the inlet tube il 4 dis 
posed at one corner of the partition member || 0 
and Will follow a CircuitOUS Or tOirtUOUS path along 
the surfaces of the partition member 0. In this 
Way, the refrigerant is caused to flow back and 
forth and from top to bottom through the tubing 
aSSembly adjacent two outer sides of the par 
tition member 10 and from thence the refrigerant 
is conducted to the top of the Second tubing as 
sembly i 2 where it travels back and forth and 
from top to bottom across the remaining two 
Outer surfaces of the partition member 0, and 
from there the refrigerant is piped over the top of 
the partition member f0 to enter the tubing as 
sembly 13 where the back and forth and top to 
bottom flow is repeated, the refrigerant eventually 
reaching a con Ventional Surge tank 5 positioned 
adjacent one corner of the partition member f0. 
The remaining portions Of the refrigerant cir 

cuit are conventional and Will be only briefly de 
Scribed. The Vaporized refrigerant from the 
Surge tank 5 is conducted through pipe i 6 to a 
conventional refrigerant compressor 35 and from 
there through the condenser 36 and liquid re 
ceiver 3, following which it is readmitted to the 
evaporator assembly C through a conventional 
eXpan Sion Valve Or capillary means 38 Which c?n 
trois the refrigerant preSSUre. 
A conventional temperature control bulb 17 

is mounted at the Upper corner of the evapora 
tor aSSembly C adjacent the Surge tank i 5 which 
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location, being also adjacent the tubing aSSem 
blies 2 alind 3, is at Substantially the coldest 
point of the reservoir when there is no foW Of 
liquid through the reservoir. Suitable connec 
tions, mot shown in the drawings, are proVided 
between the temperature control bulb f’ and the 
compressor 35 for starting and stopping the com 
pressor motor as required by filluctuations of tem 
perature within the liquid compartment A. 
At the end of the evaporator assembly C Op 

posite from the Surge tank i 5 there is disposed the - 
carbonating device 4 previously referred to. Fluid 
connections i 8 and 9 are provided between the 
carbonating apparatus 4 and the bottom of the 
inner compartment 5 through a conventional Wat 
ter pump 32 actuated by a suitable electric motor 
33. An electric probe 23 is mounted in the top 
Of the carbonating apparatuS 4 and is connected 
through a solenoid operating Switch 2 with the 
pump motor 33 whereby the liquid within the 
carbonating apparatus 4 is maintained Within 
predetermined limits by the pump 32. A connect 
ing line 22 to the carbonating apparatus 4 is pro 
Wided eXtending through the in Sulated top mem 
ber 23 of the aSSembly where it communicates 
With a draft arm 24 ha, Wing a conventional With 
drawal spigot 25. 
The carbonating device 4 as such is not a part of 

the present invention and requires no detailed 
discussion. It comprises esSentially a fluid con 
tainer with means extending therein (not shown 
in the drawing) for carbonating water intro 
duced therein. Examples of the type of car 
bonators which have been used successfully in 
the invention are shown in the patents to Phil 
lips, No. 2,414,607, issued January 21, 1947, and 
No. 2,420,795, issued May 20, 1947. 
Water is introduced into the bottom of the 

outer compartment 6 of the fluid compartment A. 
by means of the line 26 which may be connected 
With any Suitable supply of water under pres 
Sture, Such as the usual water main. A valve 27 
in the line 26 which is operated by solenoid means 
28 is provided to control the flow of liquid into 
the compartment A. The liquid enters the bot 
tom of the outer compartment 6 and by, building 
Up a SUfficient volume overflows into the inner 
compartment 5. To insure that the water newly 
admitted will overflow into the evaporator as 
sembly C adjacent the temperature control bulb 
T for the purpose hereinafter i described, there 

is provided a V-shaped notch 29 in the partition 
member 
bub 7. 
A probe 3) is provided to control the liquid 

level Within the inner compartment 5. The probe 
3 actuates a switch 3, which is, in turn, con 
nected to the solenoid means 28 for controlling 
the valve 27. When the level of water in the 
inner compartment 5 falls below a predetermined 
level, the valve 27 is opened to admit liquid to 
the outer compartment 6 which overfdows into 
compartment 5 through the notch 29, and when 
the level of liquid in the inner compartment 5 
has been raised in this way to a predetermined 
level, the valve 2" is again closed. 
The operation of the device, when constructed 

as shown in the drawing and as described above, 
will be readily understood from the following de 
Scription. The spigot 25 is turned on by the user 
to withdraw carbonated liquid from the carbon 
ating - device 4. When the liquid level in the car 
bonating device 4 drops below a predetermined 
level, the probe 2 actuates the switch 2 which, 
in til **r energizes the motor 33 thereby causing 

0 adjacent the temperature control 
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4 
a fresh Supply of water to be pumped into the 
carbonating device 4 from the bottom of the 
inner compartment 5. This pumping action con 
ties until the probe 26 again ShutS off the mo 
tor 33 when a predetermined maximum level of 
fluid is coitained in the carbonating de Vice 4. 
When the amount of fulid Wiyithdraw from the 
interior of the evaporator assembly C causes the 
liquid leve therein to drop below a desired mini 
Imum, the probe 3 energizes Switch 3 , which 
opens the Water valve 2 and additional liquid 
is introduced into the bottom Of the Outer com 
partment 6. The relatively warm liquid thus 
introducedi riSeS UpWardily Over te tubing a.S- 
semblies , and 2 and, while still above freezing 
temperatures, fOWS Over into the inner com 
partinen È i through the notch 29. ThiS flow of 
liquidi cortinues until Sufficient level of liquid has 
been buiit up to cause the probe º to shut off 
the Valve 27. 
The ídow of relatively warm Water through the 

notch 2 is directed against the temperature con 
trol bulb F which may be set to turn off the 
compressor at Substantially 32° F. and to turn it 

5 on at about 34° F. Tinus the refrigerant com 
pressor 3G is turned on at an early stage of the 
flow action even though the average temperature 
of the liquid in the inner compartment 5 has been 
liittle affected. The device thus is given inherent 
heavy duty characteristics in that the controls 
are extremely sensitive and the cooling means is 
actuated at an early stage of additional cooling 
requirement. 
Because of the combination of location of con 

trol means and the path through Which the Water 
enters the compartment A as discussed above, it 
has been found that freezing over of the iiquid 
in the compartment A is avoided even though 
the liquid is maintained at temperatures within 
a, degree Or tWO Gf. freezing. HoWe:Ver, a certain 
amount of icing takes place on the tubing as 
semblies , 2 and 3 during stand-by periods 
Which has an additional or reserve refrigerant 
effect, that is, it increases the capacity of the 
apparatus whereby additional cooling means is 
bilt up during the stand-by periods of intermit 
tent operation. As the relatively warm water 
enters the compartment A, the thickness of the 
ice on the tubing assemblies , 2 and 3 is re 
duced which, in addition to cooling the newly 
admitted water, i has the added advantage of 
keeping the efficiency of the evaporator assembly 
C at a maximum value. In general, several re 
peated fillings of the carbonating i device 4 is 
neceSSary in order to remove all of the ice. 
The carbonating device 4 being immersed in 

the coolied liquid contained within the inner com 
partment 5 is maintained at a corresponding tem 
perature so that carbonated water withdrawn 
through the Spigot 25 is at a desired low tem 
perature for most uses, such as the preparation 
of beverages which preferably are dispensed at a 
temperature below. 40° Eº. 

In view of the above description, it will be ap 
parent that, in accordance with the invention, 
there is provided a self-contained packaged unit 
adapted for continuous automatic operation and 
having a large capacity despite its relatively small 
dimensions. As a specific example, a device pre 
pared in accordance with the invention i utilizing 
a one-third horsepower motor has been con 
structed with an eight and one-fourth gallon 
Water cooler capacity, a - carbonation rate of 
forty-two gallons per hour and a withdrawal rate. 
of thirty to thirty-five gallons per hour, the whole 
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unit being no larger than fifteen inches wide, 
twenty-seven and one-half inches high, and 
thirty inches long. 

Having thus described the invention, it will 
be apparent that the same may be modified by 
one skilled in the art within the scope of the 
in Ventior, and all Such modifications are intended 
to be included within the scope of the following 
ClainnS. 

I claim a S my invention: 
1. Refrigeration means comprising an insulated 

tank forming a fluid reservoir, an evaporator 
assembly disposed within said tank comprising 
a partition member dividing said reservoir into 
an inner compartment and an outer annular com 
partment and refrigerant conducting coils sup 
ported on the partition member, a carbonating 
device comprising a fiuid container disposed with 
in the inner compartment, means for supplying 
Water to the outer compartment, means for per 
mitting Water to overflow from the outer com 
partment into the inner compartment, pumping 
means for pumping water from the inner com 
partiment into the carbonating device, means for 
Withdrawing carbonated water from the carbon 
ating device, imeans in said device responsive to 
liquid level for controlling the pumping means to 
maintain the liquid level in Said device Within 
predetermined limits, means in said inner com 
partment responsive to liquid devel for controliling 
said water Supplying means to maintain the liquid 
level in said inner compartment Within prede 
termined limits, means for Supplying refrigerant 
to Said refrigerant conducting coils, and tempera 
ture responsive means in said inner compart 
ment adapted to control the operation of said 
refrigerant Supplying Imeans. 

2. Refrigeration means comprising an insulated 
tank forming a fluid reservoir, an evaporator as 
sembly disposed within said tank comprising a 
partition member dividing said reservoir into an 
inner compartment and an outer annular com 
partment and refrigerant conducting coils sup 
ported on the partition member, a carbonating 
device comprising a, fluid container disposed with 
in the inner compartment, means for supplying 
Water to the bottom of the outer compartment 
at one end thereof, means at the opposite end 
of the compartment for permitting water to over 
flOW from the otter compartment into the inner 
Compartment, pumping means for pumping water 
from the bottom of the inner compartment into 
the carbonating device, means for withdrawing 
Carbonated water from the carbonating device, 
means in Said device responsive to liquid level for 
controlling the pumping means to maintain the 
liquid level in said device within predetermined 
linnits, means in said inner compartment respon 
Sive to liquid level for controlling said water sup 
piying means to maintain the liquid level in said 
inner compartment within predetermined limits, 
means for Supplying refrigerant to said refrig 
erant conducting cois, and temperature respon 
Sive means in Said inner compartment adjacent 
Said overflow means adapted to control the op 
eiration of Said refrigerant supplying means. 

3. Refrigeration means comprising an insu 
lated tank forming a fluid reservoir, an evapo 
rator aSSembly disposed within said tank com 
prising a partition member dividing said reser 
Voir into an inner compartment and an outer 
annillar COmpartment and refrigerant conduct 
ing coils Supported on the inner and outer sur 
faces of the partition member and forming a cir 
cuitous path from top to bottom of the surfaces 
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6 
in Sequence and communicating with a Surge tank 
Supported in the inner compartment, a carbonat 
ing deVice comprising a fluid container disposed 
Within the inner compartment, meanS for Stip 
plying water to the bottom of the outer com 
partment at a point opposite from the surge 
tank, overflow means adjacent, tie Surge tank 
fOr permitting water to overflow from tie outer 
to the inner compartment, pumping means for 
pumping Water from the bottom of the inner 
compartment into the carbonating device, means 
for withdrawing carbonated water from the car 
eOnalting de Vice, means in Said device responsive 
to liquid level for controlling the pumping means 
to maintain the liquid level in said device within 
predetermined limits, means in said inner com 
partinent reSponSive to liquid level for control 
ing Said Water Supplying means to maintain the 
liquid level in said inner compartment within pre 
determined limits, maeans for supplying refriger 
ant to Said refrigerant conducting cois, and tem 
peratUi'e reSponsive means in Said ininer com 
partment adjacent Said overflow means adapted 
to control the operation of said refrigerant sup 
plying meanS. 

4. Refrigeration means comprising an insu 
lated tank forming a fluid reservoir, an evapo 
rator aSSembly disposed within said tank com 
prising a partition member dividing said reser 
Voir into an inner compartment and an outier 
annular compartment and refrigerant conduct 
ing coils Supported on the inner and outer sur 
faces of the partition a member, a, carbonating de 
vice COImpriSing a fluid container disposed at one 
Side of the inner compartment, means for sup 
plying Water to the bottom of the Outer com 
partment adjacent the position of the carbonat 
ing device, overflow means for permitting water 
to o Verflow from the outer compartment, into the 
inner compartment at the Side opposite to the 
position of the carbonating device, pumping 
means for pumping water from the bottom of the 
inner compartment into the carbonating device, 
means for withdrawing carbonated water from 
the carbonating device, means in said device re 
Sponsive to liquid level for controlling the pump 
ing means to maintair the liquid level in Said 
device within predetermined limits, means in Said 
inner compartment reSponsive to liquid level for 
COI trolling Said Water Supplying mearS to main 
tain the liquid level in said inner compartment 
Within predetermined limits, means for supplying 
refrigerant to said refrigerant conducting coils, 
and temperature reSpOn,Sive means adjacent Said 
overflow means in said inner compartment 
adapted to control the operation of Said refriger 
ant supplying means. 

5. Refrigeration means comprising an insu 
lated tank forming a substantially rectangular 
fluid reservoir, an evaporator assembly disposed 
within said tank comprising a substantially rec 
tangular metal partition member Smallier than 
and dividing the reservoir into an inner com 
partment and a relatively narrow annular outer 
compartment and refrigerant conducting coils 
Supported on the inner and outer surfaces of the 
partition member for conveying refrigerant in a 
circuitous path from top to bottom of the inner 
and Outer Surfaces in Sequence, a carbonating 
device comprising a fluid container disposed at 
One Side Of the inner compartment, means for 
supplying water to the bottom of the outer com 
partment adjacent the position of the carbonat 
ing device, overflow means for permitting water 
to overflow from the Outer compartment into the 
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inner compartment at the Side opposite to the 
position of the carbonating device, pumping 
means for pumping water from the bottom Of 
the inner compartment into the carbonating de 
vice, means for withdrawing carbonated water 
from the carbonating device, means in Said de 
vice responsive to liquid level for controlling the 
pumping means to maintain the liquid level irl 
said device within predetermined limitS, meanS in 
said inner compartment resportS?Ve to liqUlidi ievei 
for controlling said water supplying means to 
maintain the liquid level in said inner compart 
ment within predetermined linitS, I meainS for Stulp"- 
plying refrigerant to said refrigerant con?i Ecting 
coils, a surge tank connected to Said coils Within 
the inner compartment at the side opposi?e from 
the carbonating device, and temperature respon 
sive means adapted to control the operation of 
said refrigerant supplying means, Said tempei'a- 
ture responsive means being located adjacent 
said surge tank and overflow mea?ns WithiNi, Said 
irner compartment. 

6. Refrigeration means comprising a.In ilin,SJ 
lated tank forming a Substantially rectang Uilia,Jr 
fluid reservoir, an evaporator assembly disFOSed 
within said tank comprising a Substantially rec 
tangular metal partition member Sinale” izan 
and dividing the reservoir into an inner conparti 
ment and a relatively narrow annular Outer com 
partment and refrigerant conduciling coils SLP 
ported on the partition member for cora Veyiling 
refrigerant in a circuitous path from top to bot 
tom of two outer adjacent Sides of the parti?ion 
member thence from top to bottom of the otrier 
two outer sides and thence from top t0 20ti.Om 
of two inner adjacent Sides of the partition. Imern 
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ber, a carbonating device comprising a fluid con 
tainer disposed Within the inner compartment, 
means for supplying a flow of fresh water to the 
bottom of the outer compartment adjacent One 
Side thereof, overflow means for permitting Water 
to overflow from the outer to the inner compart 
ment at a point opposite from the Supply flow 
of fresh water, pumping means for pumping 
water from the bottom of the ininer compartment 
into the carbonating device, means for withdraw 
ing carbonated water from the carbonating de 
vice, means in said device responsive to liquid 
level for controlling the pumping means to main 
tain the liquid level in Said device within prede 
termined limits, means in Said inner compart 
ment responsive to liquid level for controlling Said 
water supplying means to maintain the liquid 
level in said inner compartment within prede 
termined limitS, means for Supplying refrigerant 
to Said refrigerant conducting coils, and tem 
perature responsive means in said inner compart 
meint adjacent the overflow means adapted to 
control the operation of said refrigerant Supply 
ing Innean,S. 

ANDREW J. MICHICAS. 
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