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My invention relates to a heat exchange device 
and. is particularly applicable to a beverage serv 
ing cooler. 
In my invention I place a great length of tub 

ing in a conducting medium, such as water, and 
through this tubing the refrigerant passes. The 
liquid to be cooled is passed through other tubes, 
preferably arranged in vertical parallel helices, 
and the cooling tube is wound in and out adjacent 
to and around alternate helices, so that a hori 
zontal view of two adjacent formations of the 
refrigerant tube appears like a ?gure 8, or a 
lemniscate, any number of such formations may 
be constructed with a single tube and the refrig 
erant will be substantially equally divided in its 
cooling effect among the several helices. 
One of the objects of my invention is to make 

a cooler that will use a greater length of refrig 
erant tubing and thereby give a greater cooling 
effect, another object is to substantially com 
pletely surround each helix carrying the liquid 
to be cooled, another object is to cool each helix 
substantially the same amount, another object of 
my invention is to divide the entrance and exit 
of the refrigerant into two or more horizontal 
levels which will evenly distribute the cooling 
effect horizontally in each helix and in the sur 
rounding liquid. 
Other objects and advantages of the invention 

will be apparent from the following description 
and accompanying drawings, in which: 

Figure 1 is a vertical view of a beverage serving 
cooler, incorporating my invention. 

Figure 2 is a horizontal sectional view thereof. 
Figure 3 is a plan view of the two sets of coils. 
Figure 4 is a vertical view thereof. 
Figure 5 a diagrammatic view of the horizontal 

division of the exit and entrance for the refrig 
erant tubes. 
Figure 6 is a horizontal view of the divided re 

frigerant tubes as applied to a cooler of another 
type, and 
Figure 7 is a vertical view of the same. 
In the drawings similar numerals refer to simi 

lar parts throughout the several views. 
The insulated and. lined cooling cabinet 1 has 

spigots 2 for drawing the beverage, which is 
usually kept in containers under pressure in 
another location. The beverage then passes from 
these containers through tubes 3 up into cabinet 
I, and in the cabinet, the tubes 3 are formed into 
spirals or helices 4, from which the beverage is 
drawn through spigots 2. 
A refrigerant entrance tube 5 passes into the 

end of the cabinet, and the refrigerant passes 
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through expansion valve 6, from which it is pref 
erably divided by a Y into two branches, one of 
which 7 goes to the bottom of the cabinet to cool 
the incoming beverage, and the other 8, goes to 
the center of the cabinet to maintain and in- 5 
crease the cooling of the beverage in the upper 
portions of the helices. There are likewise two 
exits for the refrigerant, one 9, from the center 
and the other H], from the top, and these merge 
through the Y joint into the single exit tube H . 10 
In Figures 3 and 4, for simplicity, the refrigerant 
tube is shown without the branches, as it may‘ 
well be so used. The water level is shown at I2. 
Figure 5 shows diagrammatically the divisions 

in the refrigerant tube, and a Y form of joint is 15 
preferable to a T joint because the refrigerant 
takes its desired. course without backing up in 
either branch. By dividing the entrance, the 
water around the tubes tends less to freeze at the 
bottom of the cabinet. 20 

In Figures 6 and 7 I have shown this divided 
tube inlet and exit as applied to another arrange 
ment of coils, in which the refrigerant coils do 
not pass closely around each beverage helix. In 
this structure, the cooling effect is not so great 25 
as in the preferred form shown in the other 
?gures, but the divided refrigerant tubes never 
theless aid materially in creating an even cool 
ing effect, horizontally, throughout the cabinet. 
A greater length of refrigerating tubing being 30 

used in the preferred form of winding and this 
increase of tubing greatly increasing the exposed 
surface, the time of heat extraction is materially 
reduced. Surrounding each beverage coil with 
the same refrigerant tube cools each coil simul- 35 
taneously and evenly, and placing the beverage 
coil closely inside the refrigerant coils speeds up 
the heat transfer. With this arrangement of 
coils, surrounded by a medium such as Water, I 
obtain substantially the speed of transfer as is 
obtained by the refrigerant passing in contact 
with the beverage tubes, and I obviate the danger 
of beverage contamination. 
' In apparatus of this class Where water is used 
as a medium of heat exchange, the dispensed 
beverage usually ?uctuates between and has a 
minimum low and maximum high temperature 
of 40 and 43 degrees respectively, the water or 
medium of heat exchange, is maintained between 
a minimum low and a maximum high tempera- 50 
ture of 35 to 371/2 degrees respectively, whereas 
the refrigerant is introduced into the condition 
ing coils at approximately 20 degrees. 
Upon the temperature of the dispensed bev 

erage reaching its maximum high degree of tem 55 



10 

30 

50 

70 

75 

2. 
perature of 43 degrees and the heat exchange 
medium, or water, its maximum high tempera 
ture of 371/2 degrees, the conditioning coils be 
gin to function by the introduction therethrough 
of the refrigerating element at a temperature 
of about 20 degrees. Thus as may be readily 
seen, it is necessary to consume a certain rela 
tive amount of time before the temperature of 
the beverage dispensing coils can be driven down 
again to their low minimum temperature of 40 
degrees. . 

As it has been found very desirable to dispense 
certain kinds of cooling drinks or cold beverages 
at an approximate temperature of 40 degrees, it 
is important to lower this temperature of 43 de 
grees of the beverage coils to the desirable 40 
degrees as quick as possible, and without any un 
due delay. 
For purposes of providing means whereby this 

consummation of time to lower the beverage coil 
temperature to 40 degrees will not be necessary, 
I have interposed corrugated direct heat ex 
change plate members l5 between the helices 4 
and the respective encircling portions l6 of the 
lemniscate type of basket weave conditioning coil 
I‘! as shown particularly in Figures 3 and 4 of 
the drawings. The plate members l5 may be 
held fast to the lemniscate coil I1 and the re 
spective helices positioned therein by soldering 
or the like. 
Referring particularly to Figure 6 of the draw 

ings, I have provided the particular type of elon 
gated helically wound outer conditioning coil I8 
shown in this ?gure, together with the inner hel 
ical beverage coils 4, with direct heat exchange 
plates or ?n members IS, the same may be sol 
dered in ?xed relation to the coils at the con 
tact points 20, 2|, and 22. 
The function of both types of direct contact 

heat exchange plates and ?n members [5 and I9 
are the same, in that when the temperature of 
the dispensed beverage reaches 43 degrees and 
the new supply of refrigerant is introduced into 
the conditioning coils at about 20 degrees by the 

' usual automatic control apparatus for electric re 
frigerating devices of this class, the heat in the 
beverage coils is immediately withdrawn and ab 
sorbed by way of the direct heat exchange plates 
and the conditioning coils, thus immediately low 
ering the temperature of the beverage to the de 
sirable degree of temperature without the usual 
delay of carrying off this heat indirectly by way 
of the bulky water heat exchange medium. 

It should be fully understood that whereas the 
' beverage is immediately cooled through this ar 
rangement the refrigerant say at 20 degrees con 
tinues to course through the conditioning coils 
submerged in the water medium, cooling the wa 
ter until the same has reached its desired pre 
determined minimum low degree of say 35 de 
grees. 
The speci?c degrees of temperature referred to 

herein are used merely in an illustrative manner. 
I have thus described speci?cally and in detail 

the preferred embodiment of my invention, the 
description being speci?c and in detail in order 
that the same may be fully understood as to 
construction, the manner of operation, applying 
and using the invention. The speci?c terms used 
herein, however, are used descriptively rather 
than in a limiting sense, the scope of the inven 
tion being de?ned in the claims. 
I claim: 
1. A heat exchange apparatus comprising a 

plurality of adjacent cylindrical formations each 
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adjacent ‘pair being formed by a tube passing like 
lemniscates one above the other and providing a 
conduit for the conditioning ?uid and a helix 
for ?uid to be conditioned in each of said forma 
tions of substantially the same height as that of 
said formations, the ?uid in the helices and for 
mations ?owing substantiallyparallelsubstantial 
ly throughout the course of the ?uid in each helix, 
whereby the ?uid in each helix is conditioned uni 
formly a corresponding amount at corresponding 
heights in each helix. 

2. A heat exchange apparatus comprising tubes 
wound into an outer helix providing conduits for 
the conditioning ?uid and a tube wound into an 
inner helix for ?uid to be conditioned, an en~ 
trance for conditioning ?uid adjacent the bottom 
and center of said outer helix and an exit for said 
?uid adjacent the center and top of said helix. 

3. A heat exchange apparatus comprising tubes 
wound into a plurality of substantially parallel 
helices for ?uid to be conditioned and a plurality 
of formations formed by a tube passing around 
alternate sides of each helix in a continuous 
course, each successive turn around each helix be 
ing above the previous turn, said tube providing 
a conduit for the conditioning ?uid, the helices 
being of substantially the same height as said 
formations, the ?uid in the helices and forma 
tions ?owing substantially parallel substantially 
throughout the course of the ?uid in each helix 
whereby the ?uid in each helix is conditioned 
uniformly a corresponding amount at corre 
sponding heights in each helix. 

4. A heat exchange apparatus comprising tubes 
wound into a plurality of substantially parallel 
helices for ?uid to be conditioned and a plurality 
of formations formed by a tube passing, each suc 
cessive turn above the previous one, around each 
of the helices and overlapping between adjacent 
helices, said tube providing a conduit for the con 
ditioning ?uid, the helices being of substantially 
the same height as said formations, the ?uid in 
the helices and formations ?owing substantially 
parallel substantially throughout the course of 
the ?uid in each helix whereby the ?uid in each 
helix is conditioned uniformly a corresponding 
amount at corresponding heights in each helix. 

5. A heat exchange apparatus comprising tubes 
wound into a plurality of substantially parallel 
helices for ?uid to be conditioned and a plurality 
of sectional formations formed by tubes passing, 
each successive turn above the previous one, 
around alternate sides of each helix in a contin 
uous course, said tubes providing conduits for the 
conditioning ?uid, an entrance for conditioning 
?uid adjacent the bottom and center of each sec 
tion of said formations and an exit for said ?uid 
adjacent the center and top of each section of 
said formations. 

6. A heat exchange apparatus comprising a 
cabinet having therein tubes wound into a plu 
rality of substantially parallel helices of sub 
stantially the same height for ?uid to be con 
ditioned, a single refrigerant tube passing ad 
jacent and substantially around each of said 
helices a plurality of times, and being of sub 
stantially the same height as said helices, the 
?uid in the helices and refrigerant tube ?owing 
substantially parallel substantially throughout 
the course of the ?uid in each helix, whereby 
the ?uid in each helix is conditioned uniformly 
a corresponding amount at corresponding heights 
in each helix and a transfer medium in said cab 
inet surrounding said tubes. 

7. A heat exchange apparatus comprising a. 
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plurality of adjacent cylindrical formations each 
adjacent pair being formed by a tube passing like 
lemniscates one above the other and providing 
a conduit for the conditioning ?uid and a helix 
for ?uid to be conditioned in each of said forma 
tions together with direct contact means between 
said helix and said formations at predetermined 
positions thereof for purposes of enabling the di 
rect and immediate conductivity and exchange of 

.0 heat from said helix to» said formations. 
8. A heat exchange apparatus comprising a 

3 
tube wound into an outer helix providing a con 
duit for conditioning fluid and a plurality of sep 
arate tubes wound into separate inner helices, 
forming separate conduits for ?uid to be condi 
tioned, said inner and outer helices having di 
rect contact means positioned therebetween at 
predetermined positions of their surfaces for pur 
poses of enabling the direct and positive exchange 
or heat from said inner helices to said outer helix. 

HARRY R. RUSE. 
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