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This invention relates generally to improvements in 
the art of refrigeration, and it relates more especially to 
an improved mode of controlling the actuation .of refrig 
erating systems wherein the functioning of the condenser 
is affected more or less by changes in temperature of the 
ambient atmosphere. 
The primary object of the present invention is to pro 

vide an improved refrigeration system which is simple in 
construction and which is effectively operable under the 
influence of changes in atmospheric conditions. 

It has heretofore been proposed to provide refrigeration 
or air-conditioning systems capable of being operated in 
conjunction with a condenser exposed to and affected by 
ambient atmospheric conditions. In such prior systems, 
proper functioning is obtained even when the outdoor 
temperature becomes higher or lower than the tempera 
ture required in the space being conditioned by the evapo 
rator by means of valv-ing and ?ow arrangements which 
cause variances in the effective cooling surface of the 
condenser. While these prior systems are feasible and 
operable, they do nevertheless require the use of relatively 
complicated and unreliable equipment in order to effect 
automaticand proper functioning of the systems. 

It is therefore an important speci?c object of this in, 
vention to provide a simpli?ed and more reliable auto 
matically functioning refrigeration or air-conditioning 
system embodying an atmospheric temperature responsive 
or controlled condenser. 
Another important object of the present invention is 

to provide a refrigerating system in which the delivery of 
refrigerantto an evaporator is controlled by an air-cooled 
or evaporative condenser cooperating with a compressor 
and receiver, and wherein the proper functioning of the 
the condenser is effected by variations in receiver pressure 
as produced by ?uctuations in the temperature of the 
refrigerant delivered by the compressor. 
A further important object of the invention is to pro 

vide a refrigeration system having an atmosperic tempera 
ture responsive condenser the capacity of which is con 
trolled by variable ?ooding as induced by changes in the 
compressor discharge temperature acting upon the pres 
sure in the receiver. ’ 

These and other more speci?c objects and ‘advantages 
of the invention will be apparent from the following de 
tailed description. 
A clear conception of the construction and operation 

of a typical refrigeration system embodying the present 
invention will be apparent from. the drawing accompany 
ing and forming a part. of..this speci?cation in which the 
various parts are identi?ed by suitable reference charac 
ters. 

FIG. 1 is a diagrammatic illustration of the improved 
refrigeration system; and 
FIGURE 2 is an enlarged central vertical section 

through a typical pressure actuated diaphragm valve for 
controlling the gas pressure in the receiver. 
While the invention has been illustrated as having been 

incorporated in a system having a single evaporating coil 
adapted to be used either for ordinary refrigeration or for 
air-conditioning purposes, it is not intended to con?ne 
the system to any particular usage; and it is also contem 
plated that speci?c descriptive terms be given the broadest 
interpretation consistent with the disclosure. 
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Referring to the drawing, the improved system com 

prises, in general, a compressor 4; an atmospheric tem 
perature responsive refrigerant condenser 5; a compressed 
refrigerant gas supply line 6 connecting the compressor 
4 discharge with the inlet of the condenser 5; a sealed 
liquid refrigerant receiver 7; an evaporator 8,; a liquid re 
frigerant conducting means or pipes 9, 1t} connecting the 
outlet of the condenser 5' with the bottom of the receiver 
7 and with the intake of the evaporator 8; a heat ex~ 
changer 11 applied to the supply line 5 within the receiver 
7; a conduit 12 connecting the top of the receiver 7 with 
the supply line 6 and having therein a pressure actuated 
valve 13; and a refrigerant return line 14 connecting the 
exit of the evaporator 8 with the suction or intake of the 
compressor 4. 
The compressor 4 may be of any suitable type adapted 

to receive spent gaseous refrigerant from the evaporator 
8 through the suction line 14 and to compress and deliver 
the gaseous refrigerant under high pressure through the 
supply line 6 to the condenser 5, and the cperatiqa (if this 
compressor is controlled by a device 16 cooperating with 
a valve 17 in the pipe 10 which supplies liquid refrigerant 
to the evaporator 3. The condenser 5 may be of the 
type known either as “air-cooled” or “evaporative,” both 
of which are responsive to or controlled by the tempera; 
ture of the ambient atmosphere and the capacity of 
which is variable by cansing more or less liqnid‘refrig 
erant to back up in its coils, and this condenser ‘5 is pref 
erably located outdoors externally of a wall 18 of the 
building in which the refrigeration system is housed. ’ 
' The refrigerant gas supply line s may be provided with 
a purge valve 20, and the refrigerant inlet and outlet of 
the condensers may be provided with the usual flo'w ‘con 
trol valves 21, 22, respectively, ‘while the refrigerant in 
take and'exit ends of the evaporator 8 may also be pro 
vided with the usual refrigerant-?ow control valves 23, 24}, 
respectively, in a welhknowri manner. 'However, the pro 
vision of the heat exchanger 11 associated with the‘ com 
pressed refrigerant supply line 6 beneath the normal 
liquid refrigerant level within the receiver 7, and the pro‘ 
vision of the automatically functioning gas pressure relief 
valve 13 in the conduit lzrconnecting the space within 
the sealed receiver 7 above the liquid level therein with 
the supply line 6, constitute ‘important features'of the 
present {improved refrigeration system. i > 

As shown in FIG. 2,7the gas pressure release valve 13 
may be of the type comprising a casing 26 having a valve 
plunger 27 therein adapted'to control the now of re 
frigerant gas through the conduit 12; a ?exible diaphragm 
28' sealing the casing interior from the ambient Iair'and 
clamped'in position ‘by a cap 29; and ‘a relatively'heavy 
compression spring 3.9 coacting with the diaphragm‘ 28 
and reacting against a cap ‘screw 31 adjustable relative to 
the cap 29 to vary the ‘pressure at which ‘(the plu'r'ig‘er2 '27 
opensiand closes the passage through the ‘conduit 12. A 
relatively‘light spring 32 may also be interposed between 
the diaphragm 12:8 and the casing 26 order toiprevent 
the plunger 27 ‘from sticking in'closed position when the 
diaphragm is subjected/to gas pressure, but the speci?c 
construction of the valve 13 is not novel. 
When the improved refrigeration system has been con 

structed and assembled as above described, and the vari 
ous valves have been properly adjusted, adequate operat 
ing pressure can be maintained throughout the year by 
merely controlling the pressure within the receiver 7. 
When the system is operating normally, the receiver 7 
should be amply supplied with liquid refrigerant derived 
from the condenser '5 through the pipe 9, so that the heat 
exchanger 11 will be completely submerged in the liquid. 
When the compressed warm refrigerant vapor is forced 
through the supply line 6 by the compressor 4, this vapor 



3,088,292 
3 

heats the liquid refrigerant in the receiver 7 and thereby 
raises the pressure within this sealed receiver. 

This increase in receiver pressure automatically opens 
the diaphragm relief valve 13 at the predetermined pres 
sure to which this valve has been set, and thereby re 
leases the excess pressure into the supply line 6 without 
forcing liquid refrigerant from the receiver back into the 
condenser 5. But whenever the compressor discharge 
pressure drops and falls below the relief valve setting, 
this valve closes and liquid refrigerant will be forced out 
of the receiver 7 by the gas pressure in the latter and 
?ows through the pipes 9 into the condenser 5 thereby 
reducing the available condensing surface. This operation 
continues until the pressure within the condenser equals 
the receiver pressure, whereupon normal ?ow of liquid 
refrigerant from the condenser 5 to the receiver 7 and 
evaporator 8 is resumed. 

Thus, it will be noted that the heat exchanger 11 and 
the relief valve 13 cooperate with the condenser 5 and 
receiver 7 to automatically maintain proper and most 
e?ective circulation of the refrigerant through the system 
regardless of variations in the ambient air temperature 
which controls the functioning of the condenser 5. The 
improved system is not only simple but is also highly 
reliable, and its functioning may be varied by merely ad 
justing the single relief valve 13 which is interposed be 
tween the refrigerant gas supply line 6 and the receiver 7. 
The system. will also operate effectively regardless of 
whether the ambient air temperature is above or below 
that of the space being refrigerated. 

Various modes of carrying out the invention are con 
templated as being within the scope of the following 
claims particularly pointing out and distinctly claiming 
the subject matter which is regarded as the invention: 

1. A refrigerating system comprising, a refrigerant gas 
compressor, an atmospheric temperature responsive gase 
ous refrigerant condenser, a compressed refrigerant gas 
supply line directly connecting the discharge of said com 
pressor with the inlet of said condenser, a liquid refrigerant 
receiver, a liquid refrigerant vevaporator, liquid refrigerant 
conducting means directly connecting the outlet of said 
condenser with said receiver below the liquid refrigerant 
level therein and also connecting said condenser outlet 
with the liquid refrigerant intake of said evaporator, a 
heat transfer device associated with said gas supply line 
in heat exchange relation with said receiver to heat the 
liquid refrigerant con?ned within said receiver responsive 
to compressor discharge pressure, a conduit connecting 
said receiver above the liquid refrigerant level therein 
and being provided with valve means for relieving excess 
gas pressure over a predetermined value from the re 
ceiver into said gas supply line, and a gaseous refrigerant 
return line connecting the exit of said evaporator with the 
intake of said compressor. 

2. A refrigerating system comprising, a refrigerant gas 
compressor, an atmospheric temperature responsive con 
trolled gaseous refrigerant condenser, a compressed 
refrigerant gas supply line connecting the discharge of 
said compressor with the inlet of said condenser, a liquid 
refrigerant receiver, a liquid refrigerant evaporator, liquid 
refrigerant conducting means connecting the outlet of said 
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condenser with said receiver below the liquid refrigerant 
level therein and also connecting said condenser outlet 
with the liquid refrigerant intake of said evaporator, a 
heat transfer device responsive to compressor discharge 
pressure coacting with said gas supply line in heat ex 
change relation with said receiver beneath the liquid 
level therein to convert liquid refrigerant con?ned within 
the receiver into gas, a conduit connecting said receiver 
above the liquid refrigerant level therein and being pro 
vided with valve means operable by said gas for relieving 
excess gas pressure over a preselected setting from- the 
receiver into said gas supply line, and a gaseous refriger 
ant return line connecting the exit of said evaporator with 
the suction side of said compressor. 

3. A refrigerating system comprising, a refrigerant 
gas compressor, an atmospheric temperature controlled 
gaseous refrigerant condenser, a compressed refrigerant 
gas supply line connecting the dischage side of said com 
pressor with the inlet of said condenser, a liquid refrig 
erant receiver, a liquid refrigerant evaporator, liquid re 
frigerant conducting means connecting the outlet of said 
condenser with the intake of said evaporator and with 
said receiver below the liquid refrigerant level therein, a 
heat transfer device associated directly with and respon 
sive to pressure conditions within said gas supply line 
located ‘in and in heat exchange relation with the receiver 
and being operable to convert liquid refrigerant con?ned 
within said receiver into gas, a conduit connecting said 
receiver above the liquid refrigerant level therein and be 
ing provided with a valve for relieving excess gas pres 
sure above a predetermined value from the receiver into 
said gas supply line, and a gaseous refrigerant return line 
connecting the exit of said evaporator with the suction 
side of said compressor. 

4. A refrigerating system comprising, a refrigerant gas 
compressor, an atmospheric temperature controlled gase 
ous refrigerant condenser, a compressed refrigerant gas 
supply line diectly connecting the discharge side of said 
compressor with the ‘inlet of said condenser, a liquid re 
frigerant receiver, a liquid refrigerant evaporator, liquid 
refrigerant conducting means direct-1y connecting the outlet 
of said condenser with said receiver and with the liquid 
refrigerant intake of said evaporator, a heat transfer de 
vice responsive to conditions in. said gas supply line and 
located within said receiver in heat exchange relation to 
the liquid refrigerant therein to gasify some of the liquid 
refrigerant con?ned within the receiver, a conduit con 
necting said receiver above the liquid refrigerant level 
therein and being provided with a receiver pressure actu 
ated valve for relieving excess gas pressure above a pre 
determined value from the receiver into said gas supply 
line in order to vary the capacity of said condenser, and 
a gaseous refrigerant return line connecting the exit of said 
evaporator with the suction side of said compressor. 
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