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ABSTRACT OF THE DESCHOSURE 
This disclosure relates to a refrigeration system includ 

ing a single compressor and two isolated refrigerant flow 
paths. The compressor is connected in series with one of 
the flow paths, which includes a counterflow condenser 
and one or more evaporation coils. The other refrigerant 
flow path includes a different conduit in the counterflow 
condenser, and is connected in series with a receiving 
chamber at about the same elevation as the condenser, 
and a second condenser placed above the elevation of 
the first condenser. The flow of refrigerant in the other 
flow path is brought about entirely by thermal means, so 
that no compressor is required in this flow path. In a 
multiple System, including a plurality of compressors for 
delivering flows of refrigerant to a plurality of refrigera 
tion units, a separate counterflow condenser is provided 
for each of the compressors and the isolated conduits in 
all of the condensers are connected in parallel with each 
other and in series with a receiving chamber and an addi 
tional condenser disposed above the level of the con 
densers connected with the compressors. 

This invention relates to refrigeration systems and par. 
ticularly to refrigeration systems having a plurality of 
refrigeration units which are to be maintained at a rela 
tively low temperature. 

It has been known in the prior art to employ systems 
known as “cascade refrigeration systems.” In a cascade 
System, a condenser in a primary refrigerant flow path is 
cooled by the refrigerant in a secondary refrigerant flow 
path. However, in such a system, a relatively large com 
pressor is required in the secondary refrigerant flow 
path, in addition to a compressor in the primary line in 
circuit with one or more refrigeration units. As a result, 
such systems have proven relatively costly and have gen 
erally been economical only for very low temperature ap 
plications such as, for example, freezing carbon dioxide 
and the like. 

In applications involving a number of different refrig 
eration units, it has been customary to provide a plurality 
of separate refrigerant flows, each having its own in 
dividual compressor and condenser. The condensers are 
Sometimes juxtaposed with each other in an air-cooled 
unit, mounted on the roof of a building, with a separate 
length of tubing connecting the air-cooled unit in cir 
cuit with each refrigeration unit. This necessitates a great 
deal of tubing, however, and it is desirable to find a way 
to reduce the expense of such a system. 

Other approaches of the prior art have employed coun 
terflow condensers for each separate refrigeration system, 
with a stream of constant temperature fluid flowing 
through one conduit of each counterflow condenser. Typi 
cally, the constant temperature fluid has been tap water, 
which is discarded to a drain after being heated in the 
condenser. The water, used only once in such a system, 
amounts to a considerable expense, and it is also neces 
sary to clean the condensers frequently of the deposits 
and residues left there by the tap water. The cleaning op 
eration thus required is time consuming and difficult, and 
adds to the expense of operating the system. 
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The present invention has for its principal object, the 

provision of a refrigeration system which is substantially 
less expensive to construct and operate than prior art 
Systems. 
Another object of the present invention is to provide 

a refrigeration system which achieves greater efficiency 
than prior art systems. 
A further object of the present invention is to provide 

a refrigeration system in which frequent cleaning of the 
condenser is unnecessary. 
Another object of the present invention is to provide a 

system employing a plurality of different refrigerants for 
each of the individual refrigeration units, and yet permit 
the use of another, different, refrigerant for the second 
ary condensing flow path, such that the different refrig 
eration units may be operated at different temperatures, 
and the most efficient refrigerant may be used in each 
CaSc. 

A further object of the present invention is to provide 
a refrigeration system in which the condenser tempera 
ture is held constant, 

Other objects and advantages of the present invention 
will become manifest by an examination of the follow 
ing description and the appended drawings. 

In one embodiment of the present invention, there is 
provided a plurality of refrigeration units connected in 
series with individual compressors and condensers, each 
in a primary refrigerant flow path, and a secondary re 
frigerant flow path, including a secondary condenser in 
which the Secondary refrigerant is circulated solely by a 
heat differential generated by heat extracted from a re 
frigeration unit associated with the primary flow path. 
Each primary flow path includes one conduit of an in 
dividual counterflow condenser, while the other conduit 
of the counterflow condenser is connected in circuit with 
the secondary refrigerant flow path. The secondary flow 
path includes an air-cooled condenser, which may be 
conveniently mounted on the roof of a building, and a 
refrigerant receiving chamber. The refrigerant receiving 
chamber and the counterflow condenser are positioned in 
relation to each other so as to cause the secondary re 
frigerant to flow through the secondary flow path under 
the influence of the temperature difference caused by 
the heating of the secondary refrigerant in the condenser. 

Reference will now be made to the accompanying 
drawings in which: 

FIG. 1 is a schematic diagram, partly in section of 
a refrigeration system incorporating the present inven 
tion; and 

FIG. 2 is a functional block diagram, in simplified 
form, of a refrigeration system embodying the present 
invention. 

Referring now to the drawings, there is illustrated a 
compressor i0 which is adapted to compress a refrigerant 
and conduct the same to a line 12. The line 12 is con 
nected to one conduit 3 of a pair of coaxial conduits 
13 and 30 of a counterflow condenser 14. The other end 
of the conduit 13 is connected to a receiver 6 by a line 
18, whereby refrigerant in its liquid state, after having 
been condensed in the condenser 4, may be stored. 
The output of the receiver 6 is connected to a line 

20, which extends from the receiver 16 to an expansion 
valve 22 located at the site of the refrigeration unit. The 
output of the expansion valve is connected to a line 24 
which extends to one end of a refrigeration coil 26, where 
the refrigerant is permitted to expand to its gaseous state 
within the coil 26, thereby cooling the coil. The other 
end of the coil 26 is connected by a line back to the 
compressor 10. There is thus formed a complete circuit 
for refrigerant which flows in succession from compres 
Sor 10 through the counterflow condenser 14, the re 
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ceiver 16, the expansion valve 22, and the cooling coil 
26. This circuit will hereinafter be referred to as the 
primary flow path, and the refrigerant employed in this 
path as the primary refrigerant. The primary refrigerant 
is chosen for efficient operation within the primary flow 5 
path, taking into consideration the desired temperature 
of the cooling coil 26, in addition to the capacities of 
the compressor 10 and the counterflow condenser 4. 
The other conduit 30 within the counterflow conden 

ser 14 is coaxial with the conduit 13, and is connected 
in a series path which hereinafter will be referred to as 
the secondary flow path. The secondary refrigerant is 
heated in the condenser 14 and thereby vaporized. The 
gaseous secondary refrigerant passes through a line 32 
connected to the end of the conduit 30, and conducts the 
gas to the upper portion of an air-cooled condenser 34 
which is disposed at some remote location, preferably 
on the roof of the building housing the refrigeration Sys 
tem. The outlet of the air-cooled condenser 34 is con 
nected to a line 36 which extends to a refrigerant receiv 
er chamber 38 disposed near the counterflow condenser 
14. The outlet of the refrigerant receiver chamber 38 
is connected to a line 40, which is adapted to conduct sec 
ondary refrigerant to the lower end of the conduit 3) 
of the counterflow condenser 14. 

Thus, the secondary refrigerant flow path comprises 
a closed circuit in which the secondary refrigerant is 
adapted to flow in series through the counterflow con 
denser 14, the air-cooled condenser 34 and the refrigerant 
receiving chamber 38. The flow of the secondary refrig 
erant through the secondary flow path is sustained entire 
ly by thermal action. There is a heat differential between 
the temperature of the refrigerant in the counterflow con 
denser 4 and in the refrigerant receiving chamber 33. 
The secondary refrigerant is vaporized in the counterfow 
condenser 4, and condenses to its liquid state in the air 
cooled condenser 34, whereupon it returns to the refrig 
erant receiving chamber 38 in its liquid state, and estab 
lishes a fluid level 42 within the chamber 38. As will be 
more fully explained hereinafter, the fluid level 42 with 
in the refrigerant receiving chamber 38 is higher in eleva 
tion than the fluid level 44 within the counterflow conden 
ser 14, so that the pressure differential between the fluid 
levels 42 and 44 causes the liquid refrigerant to flow from 
the receiving chamber 38 to the condenser 14 where it is 
vaporized. 

Since the secondary flow path is a closed system, a con 
stant quantity of refrigerant is contained therein, and 
there is an ascertainable relation between the pressure 
and the temperature at every location within the second 
ary system which approaches the theoretical relation for 
a vapor, with respect to that portion of the secondary 
flow path in which the refrigerant is in its vaporous state. 
The vaporous refrigerant is in the upper part of the sec 
ondary System, and the pressure within the lower portion 
of the secondary flow path is determined by the height of 
the liquid level within the chamber 38, and the pressure 
of the vaporous refrigerant in the upper portion of the 
secondary flow path. In operation, the vapor pressure is 
much greater than the pressure component due to the 
height of the liquid, but as the vapor pressure is nearly 
equal on both the condenser and receiver sides of the 
secondary system, the rate of flow within the system is 
due entirely to the difference in liquid height between 
the two sides of the secondary system. 
The quantity of refrigerant included within the second 

ary refrigerant flow path is chosen so that in the condition 
of the system before the compressor 10 is initiated, when 
the counterflow condenser i4 is at ambient or room tem 
perature, part of the secondary refrigerant is in its gaseous 
state. When the compressor i0 is started, the tempera 
ture of the counterflow condenser 4 rises, and eventual 
ly, the temperature of the entire secondary system rises, 
and becomes nearly equal to the temperature of second 
ary refrigerant within the counterflow condenser, which 
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4. 
is about 10 F. below the temperature of the primary 
refrigerant in the counterflow condenser. The increased 
heat applied to the secondary refrigerant by the counter 
flow condenser 14 operates to change the quality of the 
secondary refrigerant, i.e., change the proportion of the 
refrigerant in its liquid and vaporous states. The quantity 
of the refrigerant within the secondary system is chosen 
so that the liquid level 44 of the liquid state secondary 
refrigerant, at the operating temperature of the conden 
ser, is within the counterflow condenser on one side of 
the secondary system, and the level 42 is within the re 
ceiving chamber on the other side. If the quantity of re 
frigerant is less than this amount, the refrigerant will be 
converted to its vaporous state near the bottom of the 
condenser 4, so that only the bottom coils of the con 
denser 4 is cooled by the secondary refrigerant. This 
will cause the condenser to become hotter than normal 
and result in an increased load on the primary system 
compressor. 
The cross-sectional area of the receiving chamber 38 

is made large relative to the other conduits within the 
System, so that the change in the quality of the second 
ary refrigerant during operation of the system has less 
effect on the fuid level 42 within the receiver 38. This 
construction brings about the advantageous result that 
the fluid level within the receiving chamber 38 is sub 
stantially independent of the operating temperature of 
the secondary System, so that substantially the same sec 
ondary system may be used over a wide variety of tem 
peratures of the counterflow condenser 4. 
The cross-sectional area of the receiving chamber 38 is 

also preferably large relative to the effective horizontal 
cross-sectional area of the fluid in a horizontal section of 
the counterflow condenser 14. This latter area is much 
greater than the transverse cross section of the tubes of 
which the condenser 14 is formed, since the horizontal 
Section intersects the tube at an acute angle. The actual 
value of this cross section thus depends not only on the 
interior diameter of the tube of the condenser 14, but 
also upon the diameter of the coil and the angle with 
respect to a horizontal plane at which the coiled tube is 
disposed. As long as the cross-sectional area of the re 
ceiving chamber 38, at the level 42, is larger than the 
area of the liquid within the condenser 14 at the level 44, 
the rate of change of the fluid level 42, at different oper 
ating conditions, is less than the rate of change of the 
fluid level 44. This tends to ensure that the pressure dif 
ferential between the fluid levels 42 and 44, and con 
Sequently the rate of flow of the secondary refrigerant 
through the secondary flow path, is generally proportional 
to the quantity of Secondary refrigerant vaporized in the 
condenser 14 during a unit time. The more heat trans 
ferred between the primary and secondary refrigerants 
within the condenser 14, the lower will be the level 44. As 
the level 42 is substantially constant, the pressure differ 
ence resulting from the difference in the levels 42 and 44 
will increase with increasing heat transfer within the con 
denser 14, and bring about an increased rate of flow of 
Secondary refrigerant through the secondary system. Thus, 
the rate of flow of secondary refrigerant increases with 
increasing heat transfer within the condenser 14, and tends 
to maintain the temperature of the condenser 14 constant 
for varying loads. 

This operation produces the advantageous result of 
eliminating the need for excess compressor capacity, 
which is ordinarily required in systems which operate 
with condensers having operating temperatures which are 
dependent upon the primary system load. 
The air-cooled condenser 34 has the function of con 

densing the Secondary refrigerant, by giving up heat to 
the air. In order to ensure the effectiveness of the con 
denser, a pressure detector 43 is inserted in the line 32, 
and operates to energize a control device 45 to turn on a 
fan 46 when the pressure within the line 32 exceeds a 
predetermined value corresponding to the desired oper 
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ating pressure of the secondary flow path. If the pressure 
should exceed this value, the fan 46 is turned on, and im 
proves the efficiency of the condenser 34, to bring about 
a reduction in pressure to the desired level, after which 
the detector 42 de-energizes the fan 46. As long as the 
pressure of the secondary system does not exceed the 
desired level, however, the fan 46 is not required. 

In FIG. 2, there is shown a schematic block diagram 
of a system employing a plurality of primary flow paths, 
each including a separate counterflow condenser 48a, 48b 
and 48c. The inlet 50a, 50lb and 50c, and the outlet 52a, 
52b and 52c of each primary flow path is connected in 
the same manner as illustrated in FIG. 1, and the separate 
compressors and other equipment are not shown. Each of 
the condensers 48 includes one of a plurality of conduits 
54a, 54b and 54c, connected in parallel, and associated 
with a secondary refrigerant flow path including a series 
connected air-cooled condenser 56, and receiving cham 
ber 58 similar to the condenser 34 and the receiving cham 
ber 38 of FIG. 1. The flow of secondary refrigerant flow 
ing through each of the counterflow condensers 48a, 48b 
and 48c is dependent upon the amount of heat transfer 
taking place in it, and the amount of such flow may be 
different for each counterflow condenser. The cross-sec 
tional area of the liquid level within the receiving cham 
ber 58 is preferably greater than the combined areas of 
the liquid levels of the secondary refrigerant within all 
of the condensers 48a, 48b and 48c, for the same reasons 
as mentioned above in connection with the description of 
FIG. 1. Only one conduit 60 is required to convey all of 
the secondary flows to the remotely located condenser 56, 
and a considerable savings in piping can be effected, as 
compared with other systems in which separate lines must 
be run from each individual primary system to an auxiliary 
condenser. 

In the embodiment of FIG. 2, a different refrigerant 
may be employed for each primary system, depending on 
the individual requirements and specifications of each 
primary system. A fan similar to that illustrated in FIG. 1, 
actuated in response to the pressure on line 60 may also 
be employed with the system of FIG. 2. 
In one specific embodiment of the present invention, 

the refrigerant in the single primary flow path was Freon 
12 and the refrigerant in the secondary flow path was Fre 
on-22. The temperature throughout the secondary system 
was between 92 F. and 96 F., and the temperature of 
the primary flow passing through the condenser 14 was 
102'. The rate of flow of the primary refrigerant was 50 
lbs. per hour, and the rate of flow of the secondary 
refrigerant was about 40 lbs. per hour, representing a 
primary and secondary capacity, respectively, of 2400 
B.t.u. per hour and 2900 B.t.u. per hour. 
The primary flow path pursued a cycle of operation 

where at the input of the compressor the refrigerant was 
at approximately 22 F., a pressure of 37 p.s. i., and an 
enthalpy of 80 B.t.u. per hour, assuming zero enthalpy 
of saturated liquid at -40 F. The compressor 10 in 
creased the pressure and temperature of the refrigerant to 
136 p.si. at 102° F., with an enthalpy of about 90 B.t.u. 
per pound, following a constant entropy line. The con 
denser 14 maintained substantially the same temperature 
and pressure, and condensed the vapor to substantially a 
saturated liquid, having an enthalpy of about 32 B.t.u. 
per pound. The expansion valve 22 decreased the temper 
ature to 22 F. and a pressure of 37 p.s. i. along a constant 
enthalpy line, and the refrigeration unit 26 increased the 
enthalpy to 80 B.t.u. per pound at constant temperature 
and pressure. 

In the secondary flow path, the secondary refrigerant 
started between 92 F. and 96 F., at a pressure of about 
200 p.s. i. and an enthalpy of 38 B.t.u. per pound. In the 
counterflow condenser 14, substantially the same temper 
ature and pressure are maintained, and the enthalpy is in 
creased to 112 B.t.u. per pound. In the secondary con 
denser 34, the same temperature and pressure again are 

O 

5 

20 

25 

40 

45 

50 

55 

60 

65 

70 

75 

6 
maintained, and the enthalpy is decreased to 38 B.t.u. per 
pound to arrive back at the condenser 14. There is very 
little sensible heat gain in the secondary flow path, being 
limited to between 4 F. to 6 F. 
By the above description, the present invention has been 

described with sufficient particularity as to enable others 
skilled in the art to make and use the same and, by apply 
ing current knowledge, to adapt the same for use under 
varying conditions of service without departing from the 
essential features of novelty thereof, which are intended 
to be defined and secured by the appending claims. 
What is claimed is: 
1. In a refrigeration system including a compressor 

and a refrigeration unit connected in series with a first 
flow path of a first condenser, the combination comprising 
a second condenser, a refrigerant receiving chamber, and 
conduit means connecting said second condenser and said 
receiving chamber in series with a second flow path of 
said first condenser, said first and second flow paths be 
ing independent and each containing a quantity of re 
frigerant, said second condenser being disposed at an 
elevation above said first condenser, and said receiving 
chamber being disposed at about the same elevation as 
said first condenser and having an internal horizontal 
cross-sectional area exceeding the internal cross-sectional 
area of said conduit means, refrigerant being recirculated 
within said second flow path entirely by thermal means. 

2. Apparatus according to claim 1, wherein said first 
condenser and said second condenser both have vertically 
disposed inlet and outlet ports and said conduit means 
interconnecting the upper ports of said condensers and 
interconnecting the lower ports of said condensers through 
said refrigerant receiving chamber. 

3. In a refrigeration system including a compressor 
and a refrigeration unit connected in series with a first 
flow path of a first condenser, the combination compris 
ing a second condenser, a refrigerant receiving chamber, 
and conduit means connecting said second condenser and 
said receiving chamber in series with a second flow path 
of said first condenser, said first and second flow paths 
being independent and each containing a quantity of re 
frigerant, said second condenser being disposed at an 
elevation above said first condenser, and said receiving 
chamber being disposed at about the same elevation as 
said first condenser and having an internal horizontal 
cross-sectional area exceeding the internal horizontal 
cross-sectional area of said second flow path of said first 
condenser. 

4. In a refrigeration system including a compressor 
and a refrigeration unit connected in series with a first 
flow path of a first condenser, the combination compris 
ing a second condenser, a refrigeration receiving cham 
'ber, and conduit means connecting said second conden 
ser and said receiving chamber in series with a second 
flow path of said first condenser, said first and second 
flow paths being independent and each containing a quan 
tity of refrigerant, said second condenser comprising an 
air-cooled condenser disposed at an elevation above said 
first condenser, fan means for directing air past said sec 
ond condenser, control means energizing said fan means 
in response to a predetermined pressure within said con 
duit means, said first condenser being operative to va 
porize refrigerant within said second flow path and said 
second condenser being operative to condense refrigerant 
within said second flow path, whereby said refrigerant 
within said second flow path is recirculated. 

5. In a refrigeration system including a compressor and 
a refrigeration unit connected in series with a first flow 
path of a first, counterflow condenser, the combination 
comprising a second condenser and a refrigerant receiv 
ing chamber connected in series with a second flow path 
of said first condenser, said receiving chamber being dis 
posed at about the same elevation as said first condenser 
and said Second condenser being disposed at an elevation 
above said first condenser, said first and second flow paths 
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being independent and each containing a quantity of re 
frigerant, whereby heat is transferred from refrigerant 
in said first flow path to refrigerant in said second flow 
path, thereby vaporizing the refrigerant in second flow 
path and condensing the refrigerant in said first flow path, 
the refrigerant within said second flow path having a first 
interface between its liquid and vapor states within said 
second flow path of said first condenser, and having a 
second interface between its liquid and vapor states within 
said receiving chamber at an elevation above said first 
interface, whereby there is created a pressure differential 
resulting in recirculation of refrigerant within said second 
flow path. 

6. A refrigeration system comprising a plurality of 
refrigeration units, a plurality of compressors, one for 
each of said units, a plurality of first condensers, one for 
each of said units, each of said first condensers having 
a first flow path, means connecting said first flow path of 
each of said first condensers in series with a refrigeration 
unit and a compressor, each of said first condensers hav 
ing a second flow path independent of said first flow path 
and disposed in heat exchanging relation therewith, means 
connecting the second flow paths of all of said first con 
densers in parallel, said first and second flow paths each 
containing a quantity of refrigerant, means connecting 
said second flow path in series with a second condenser 
and a refrigerant receiving chamber, all of said first con 
densers being disposed at about the same elevation, said 
second condenser being disposed at an elevation above 
said first condensers, and said receiving chamber being 
disposed at about the same elevation as said first con 
densers. 

7. A refrigeration system comprising a plurality of 
refrigeration units, a plurality of compressors, one for 
each of said units, a plurality of first condensers, one for 
each of said units, each of said first condensers having a 
first flow path containing a quantity of refrigerant, means 
connecting one of said first flow paths in series with a 
refrigeration unit and a compressor to support a flow of 
refrigerant therethrough, each of said first condensers 
having a second flow path, containing a quantity of re 
frigerant, in heat exchanging relation with said first flow 
path, a second condenser, and a refrigerant receiving 
chamber, conduit means for connecting all of said second 
flow paths in circuit with said second condenser and said 
refrigerant receiving chamber, said second condenser be 
ing disposed at an elevation above said first condensers, 
and said receiving chamber having a horizontal internal 
cross-sectional area greater than the internal cross section 
of said conduit, refrigerant being recirculated within said 
second flow path entirely by thermal means. 

8. A refrigeration system comprising a plurality of re 
frigeration units, a plurality of compressors, one for each 
of said units, a plurality of first condensers, one for each 
of said units, each having a first flow path containing a 
quantity of refrigerant, means connecting said first flow 
path in series with one of said refrigeration units and 
one of said compressors to support a flow of refrigerant 
therethrough, each of said first condensers having a sec 
ondary flow path, containing a quantity of refrigerant, 
in heat exchanging relation with said first flow path, a 
second condenser, and a refrigerant receiving chamber, 
means for connecting said second flow paths in circuit 
with said second condenser and said refrigerant receiving 
chamber, said second condenser being disposed at an ele 
vation above said first condenser, and said receiving cham 
ber being disposed at about the same elevation as all of 
said first condensers, and having a horizontal internal 
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cross-sectional area exceeding the horizontal internal 
cross-sectional area of said second flow path of any of 
said first condensers. 

9. Apparatus according to claim 8 wherein the hori 
zontal internal cross-sectional area of said receiving cham 
ber exceeds the total horizontal internal cross-sectional 
area of all of said first flow paths of said first condensers. 

i0. A refrigeration system comprising a plurality of 
refrigeration units, a plurality of compressors, one for 
each of said units, a plurality of first condensers, one for 
each of said units, each having a first flow path, con 
taining a quantity of refrigerant, means connecting said 
first flow path in series with one of said refrigeration units 
and one of said compressors to support a flow of refrig 
erant therethrough, each of said first condensers having 
a second flow path, containing a quantity of refrigerant, 
in heat exchanging relation with said first flow path, a 
second condenser, a refrigerant receiving chamber, con 
duit means for connecting said second flow paths in 
parallel with each other and in series with said second 
condenser and said refrigerant receiving chamber, said 
second condenser being disposed at an elevation above 
said first condensers, said receiving chamber being dis 
posed at about the same elevation as said first condensers, 
fan means for passing air over said second condenser, and 
pressure detecting means responsive to the pressure with 
in said conduit means for energizing said fan means when 
said pressure exceeds a predetermined level. 
1. A refrigeration system comprising a plurality of 

refrigeration units, a plurality of compressors, one for 
each of said units, a plurality of first condensers, one for 
each of said units, each having a first flow path, contain 
ing a quantity of refrigerant, means connecting said first 
flow path in series with one of said refrigeration units 
and one of said compressors to support a flow of refrig 
erant therethrough, each of said first condensers having 
a second flow path, containing a quantity of refrigerant, 
in heat exchanging relationship with said first flow path, 
a second condenser, a refrigerant receiving chamber, 
means for connecting said second flow paths in parallel 
with each other and in series with said second condenser 
and said refrigerant receiving chamber for supporting a 
flow of refrigerant therethrough, said second condenser 
being disposed at an elevation above said first condensers, 
said receiving chamber being disposed at about the same 
elevation as said first condensers and having a horizontal 
internal cross-sectional area which is greater than the 
horizontal internal cross-sectional area of the second flow 
path of any one of said first condensers, each of said first 
condensers being operative to condense refrigerant in said 
first flow path and to vaporize refrigerant in said second 
flow path, said second flow path having a first liquid-va 
por interface disposed within the second flow path of said 
first condenser, and a second liquid-vapor interface dis 
posed within said refrigerant receiving chamber, at a 
higher elevation than said first interface, whereby there 
is created a pressure differential which causes recircula 
tion of refrigerant within said second flow path. 
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