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This invention relates to a liquid cooling system and 
more particularly to apparatus having a .relatively large 
drawo? rate over relatively short periods of time, which 
cannot be continuous; and a relatively small‘ input rate 
over relatively long periods of time, which can be 
continuous. 

Cold liquids are usually required wherever food is re 
frigerated and it would seem that apparatus for cooling 
liquids would usually be combined with apparatus for re 
frigerating food. Such liquid coolers have met with little 
success in the present state of the art however, little ad 
vance having been made from the water bottles and the 
like that are to be found in most home refrigerators and 
the water coolers of limited capacity that are to be found 
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in some commercial establishments. It would seem that-a ‘ 
satisfactory liquid cooler could be made by placing a tank 
inside a refrigerator, connecting the tank with a source 
of liquid under pressure and with a drawoif faucet. By 
actual test however it has been found that such devices 
often fail to secure an acceptable amount of cooling. To 
be acceptable the drawoif rate in homes and commercial 
establishments must be relatively fast, at least 1 ounce per 
second which equals 500 drops per second or 30 gallons 
per hour. By actual test however, in the present state of 
the art such a continuous ?ow of water cooled from 
85° F. to 40° F. would require a relatively large refrig 
erating machine of 11/2 to 3 horsepower whereas home 
and commercial refrigerators and conventional water cool 
ers are usually equipped with relatively small refrigerat 
ing machines of not more than 1/2 horsepower which is 
about the size that can at the maximum be plugged into 
a conventional electric outlet. 

Elongated upright tanks were tried since it was believed 
that the cold water would settle to the bottom of the 
tank and could be withdrawn from there. It was found 
however by actual test that such tanks did not operate 
as had been expected; the cold water did not always 
settle to the bottom, 33° ‘F. water was found to be lighter 
in weight than warmer Water so the warmer water some 
times settled to the bottom. This problem is solved in 
the instant invention by cooling a relatively small flow of 
the liquid, typically as small as 1 drop per second or even 
less, over relatively long periods of time which can be 
continuous, accumulating the liquid in a refrigerated tank 
and subsequently withdrawing it at a relatively fast rate 
which cannot be continuous. The withdrawal rate must 
be at least 500 drops per second or 1 ounce per second or 
30 gallons per hour to be acceptable in homes and com 
mercial establishments where the liquid is drawn for 
human consumption. 

Accordingly an important object of this invention is to 
make a liquid cooler so inexpensive that even the smallest 
user of cold liquids will be economically justi?ed in em 
ploying it. 

Another important object of this invention is to make 
a liquid cooling system that can be installed in a heat 
transfer relationship with the refrigerating apparatus of a 
conventional refrigerator so that additional refrigerating 
machines, cooling evaporators, heat exchangers, expan 
sion valves, thermostats, solenoid valves and the like, that 
are costly and sometimes troublesome, will not be 
required. 

Another important object of this invention is to make 
a liquid cooler that will eliminate the arduous labor of 
?lling containers such as bottles, pitchers and the like 
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with liquids and placing them in a refrigerator and the 
arduous labor of removing them after the liquids are 
cooled as well as eliminating the inconvenience of ?nding 
the containers empty when the need for the cold liquids 
ar1ses. 

Another important object of this invention is to make 
a liquid cooler so constructed that all the liquid with 
drawn therefrom will be adequately cooled. 
FIGURE 1 illustrates apparatus constructed in accord 

ance with a typical concept of the ?rst form of this in 
vention. FIGURE 2 illustrates a faucet used in this 
invention. . 

An insulated cabinet 12, having a rectangular opening 
in the front thereof is normally closed by a door 14 
hingedly mounted by means 16 on cabinet 12 for swinging 
movement on a vertical axis. Door 14 is shown in the 
drawing in a position open at 90° so that the interior 
of cabinet 12 is exposed. The interior of cabinet 12 is 
cooled by conventional refrigeratingv apparatus (not 
shown). ' 

A liquid input mechanism is generally numerated 18. 
The liquid to be cooled flows from a source of liquid 
under pressure which may be a city water line 20, through 
a liquid conducting resistance 22, a manually operated 
valve 24, a liquid cooler 26, and a ?exible conduit 28 into. 
a refrigerated tank 10. Flexible conduit 28 makes it 
possible for door 14 to swing on its hinges without inter 
rupting the ?ow from cooler 26 into tank 10. Faucet 32 
can be mounted on any wall of cabinet 12 in which case 
?exible conduit 28 can be a rigid conduit. Tank 10 may 
be disposed within cabinet 12 as well as on door 14- as 
shown. Resistance 22 is preferably an elongated capillary 
tube though other devices which are continuously open 
to liquid ?ow such as an ori?ce, a screw inside a tube 
or a throttle valve would be operable for the instant pur 
pose. The liquid input rate is relatively slow, averaging 
typically 1 drop per second in the speci?c example of the 
invention described hereinafter. 

Drawoff components consisting of conduit 34 and faucet 
32 serve to withdraw the liquid that has been cooled and 
stored in tank 10. The drawoff rate must be relatively 
fast, about 500 drops per second, to be commercially 
acceptable. ' 

Manually operated valve 36 is provided for testing. 
Check valve 38 is used to communicate the upper por 
tion of tank 10 with the atmosphere under certain con 
ditions of operation in one form of the invention which 
will be described hereinafter. 

In the first form of the invention, valve 38 is needed; 
it is assumed that faucet 32 is below the bottom of tank 
10 so it might drain the tank, but conduit 34 slopes 
slightly upward from the tank so water can be trapped 
in the conduit which would prevent air from the atmos 
phere from ?owing through the conduit into tank 10. 
The operation of the apparatus is substantially as fol 

lows: Assuming that tank 10 contains no liquid but is 
?lled with air at atmospheric pressure and drawolf is 
discontinued; a relatively slow liquid in?ow from source 
20 causes the liquid to be substantially cooled before it 
enters tank 10, the in?owing liquid compresses the air 
in tank 10 until the pressure therein is the same as the 
pressure at source 20 and liquid in?ow then stops. Tank 
10 now contains both cold liquid and compressed air and 
the system is static. When faucet 32 is opened the cold 
liquid is forced out by the compressed air at a relatively 
fast rate which must be about 1 ounce per second to be 
commercially acceptable. This is controlled by the way 
the user manipulates faucet 32. Upon the beginning of 
drawo? the pressure within tank It] falls to a lower pres 
sure than the pressure at source 20 and liquid in?ow 
again starts. _ ~ 

In a considerable period of time, typically 8 days, the 



liquid in tank 10 gradually‘absorbs the air ‘that was ini 
tially entrapped therein. When this occurs, tank 10 can 
completely ?ll with liquid. Whenever there is liquid in 
tank“), the pressure at its top will be'less than the 
pressure at its bottom due to the “head” of liquid or the 
Weight of the liquid. Now assuming that no way is’ pro 
vided for air from the atmosphere to enter the upper por 
tion of tank 10, and tank 10 is completely ?lled with 
liquid and the air that was initially entrapped therein 
has ‘all been absorbed by the liquid, now when the user 
opens faucet 32 in an attempt to withdraw liquid there 
will be virtually no flow from the faucet, the pressure 
inside the open faucet will be atmospheric pressure and 
consequently the pressure in the top of tank 10 will be 
less than atmospheric pressure, typically 1%; pound per 
square inch less. If air from the atmosphere could now 
enter the top of tank 10 it would cause water to ?ow 
from the faucet 32 at a commercially acceptable drawoif 
rate. So now if check valve 38 is provided, air from the 
atmosphere can ?ow therethrough into tank 10 and cause 
water to flow outof faucet 32 at a commercially accepta 
ble rate. If all the liquid is withdrawn from tank 10, the 
tank will again be ?lled with air at atmospheric pressure 
as in the beginning. 
[The operation of the second form‘ of the invention is 

similar to the operation of the ?rst form just described. 
In this second form, check valve 38 is not required, con 
duit 34 slopes downward from tank 10 and the conduit 
and faucet 32 are made relatively large without water 
traps or pockets in them. Now when the air that was 
initiallycntr‘apped in tank 10 has been absorbed by the 
water and the tank is completely ?lled with water, faucet 
32 is opened and air from the atmosphere gurgles through 
faucet 32 and conduit 34 into tank 10 at the same time 
water gurgles out of tank 10 through conduit 34 and 
faucet 32 at a ‘commercially acceptable drawo'ff rate. 
While FIGURE 2 shows a ground key faucet well known 
in the art, it is conceivable that other faucets such as 
an angle compression stop or a compression sediment 
faucet, well known in the art might be used here. 
As used herein: “Drops” is meant as minims, 1/480 of 

a ?uid ounce. “Rates” is meant as units of volume per 
unit of time rather than as units of velocity. “T ypically" 
is ‘meant to refer to the typical example of the invention 
described hereinafter. “Gurg'le” is meant as an inflow of 
air ‘and an out?ow of liquid through the same devices at 
virtually the same time which may or may not be accom 
panied by an audible gurgling sound. 
‘Liquid cooler 26 may be omitted and the liquid cooled 

in conduit 28 and tank 10, if some reduction in cool 
ing capacity can be tolerated. The cooling of tank 10 
below living space temperatures may not be necessaryif 
some temperature rise of the liquid in the tank can be 
tolerated. 

In a typical example of the invention that was actually 
tested, the liquid was water from a river, the pressure at 
source 20 was 90 pounds per square inch, resistance 22 
was a capillary tube with a bore of .004 inch and a length 
of 4 inches, liquid cooler 26 had su?‘icient capacity to 
cool the in?owing liquid to40° Fahrenheit and the pres 
sure drop through’it and through conduit 28 was nil. 
Tank 10 had a diameter of 3% inches and a height of 7 
inches and was disposed ‘in an ambient having a tempera 
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ture of 40° Fahrenheit. The apparatus was operative 
with intermittent drawo?f of about 1 ounce per second 
and totaling about 1 gallon per 24 hour day. In?ow was 
virtually continuous at about 7 ‘ounces per hour. The 
air entrapped initially "mf'tank 10 was completely absorbed 
in about 16 days by theiliquid. "Faucet 32 and conduit34 
had a bore of % inch whichriwas large enough to permit 
air to gurgle into tank 10 at'the same time water gurgled 
out, upon the infrequent occasions when the air in tank 
10 had been absorbed by the water and it was necessary 
to replenish the air. 

Itwill be appreciated that those skilled in the art could ' 
modify and change the precise structure disclosed for il 
lustrative purposes without departing from the true spirit 
and intent of the invention. Accordingly it is to be under 
stood that this invention shall be deemed as limited only 
by the fair scope of the claims that follow. 

I claim: 
1. The combination with a commercial pressurized 

water supply system operating at conventional commer 
cial water pressure of apparatus constructed to provide 
a readily dispensable supply of water cooled to a tem 
perature lower than the water temperature in said sys 
tem, said apparatus comprising a pressure-tight container 
disposed in a cold ambient ‘and initially containing air 
at atmospheric pressure, water conducting means connect 
ing' said system with the interior of said container and 
providing a constantly open ?ow path from said system 
to said container whereby to cause compression of the air 
in said container to the same pressure as is present in 
said system, and at the same time partially ?ll said con 
tainer with water, draw-cit means connected with the 
lower portion of said container and including an on-o? 
dispensing valve having an effective maximum opening 
of one ‘size, and so located with respect to said container 
that when said valve is opened,‘ the compressed air in 
said container will force cooled ‘liquid therethrough at 
a selected draw-off rate,.said conducting means including 
a restriction therein of substantially smaller size than 
the maximum opening of said dispensing valve whereby to 
limit the ‘rate of flow of water to said container to a 
preselected maximum value which is substantially less 
than the ?ow rate through said ‘dispensing valve, and 
means automatically operable to introduce air into said 
container whenever the pressure therein decreases to, less 
than atmospheric pressure. 

2. The combination as in claim 1‘ wherein said ‘last 
named means is formed as a part of said ‘valve mecha-' 
nism whereby air flows count'ercurrently through said 
valve mechanism into said container as cooled water flows 
outwardly from the container. 

3. The combination as in claim 1 wherein said last 
named means comprises a one way check valve con‘ 
nected with the upper portion of said containe . 
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