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5 Claims. C, 62-455) 

This invention relates to a refrigeration system and 
more particularly to a refrigeration system wherein pro 
vision is made for maintaining the system operating with 
in an optimum range so that greater efficiency of opera 
tion may be had. 

In the operation of the ordinary refrigeration system 
it is well recognized that using the ordinary refrigerating 
gases the operating efficiency of the system is dependent 
upon operation within a relatively, narrow range pres 
sure of the refrigerant gas in the compressor. Pressure 
of a gas is directly related to temperature. 

It is therefore an object of this invention to provide a 
refrigeration system in which means are provided for 
maintaining the operation of the system within an opti 
mum range of compressor head pressures of the refriger 
ant gas employed. 
Another object of this invention is to provide a refriger 

ation system in which means are provided for maintain 
ing the operation of the condensing unit of the system 
operating within a definite temperature range so that the 
head pressure at the compressor is maintained within the 
said optimum range. 
Another object of this invention is to utilize heat gen 

erated in the refrigeration system for maintaining air 
temperature such that the said air when passing over the 
condensing unit of the refrigerating system is at a tem 
perature which will maintain the refrigerant pressure in 
the system and at the compressor within the optimum 
range. 
Another object of this invention is to provide a unique 

and novel air cooled condensing unit for use in a refriger 
ation system wherein the pressure of the refrigerant gas 
is maintained within the optimum range. 

Other objects and advantages of this invention it is 
believed will be apparent from the following detailed 
description of a preferred embodiment thereof as illus 
trated in the accompanying drawings. 

In the drawings: 
Figure 1 is a diagrammatic view of a refrigeration 

system embodying my invention illustrated as incorpo 
rated within a building. 

Figure 2 is a diagrammatic view of a modified form 
of condensing unit applicable for use in the system em 
bodying my invention. 
The refrigeration system embodying my invention in 

cludes the ordinary gas refrigerating cycle wherein the 

the commonly employed refrigerating gases is compressed 
in a compressor 1 to a pressure such that when the gas is 
passed through a condenser 2, the gas will be condensed 
to a liquid. The condensed refrigerant passes from the 
condenser to a receiver 3 and from the receiver passes 
through the expansion valve 4 to the evaporator 5 wherein 
the gas is evaporated and takes heat from the surrounding 
air expanding the refrigerant to a gas; the gas is then re 
turned to the compressor. 1. In this case the evaporator 
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gaseous refrigerant such as ammonia, Freon, or other of . 

65 

70 

may be used for any of the common purposes for which: 

2 
refrigeration is required in a store or other place or room 
A such, for example, as in the cold box of the store or 
any of the refrigerated elements such as the many show 
cases ordinarily required in such store and I have illus 
trated in Figure 1 an arrangement wherein one of the 
evaporators is located in a refrigerated showcase or re 
frigerated space 5a. 
The condenser 2 of the system may be a single unit as 

illustrated which has three separate condensing coils 2-A, 
2-B and 2-C, which may be connected, if desired, to 
other evaporators located in an ice cream case and freezer 
case, for example. The condenser in this case is an air 
cooled condenser which may be of either the form illus 
trated in Figures 1 or 2 hereof. 
As illustrated in Figure 1, the condenser is positioned 

within a casing 6 which in this case is illustrated as in an 
elevated position within an enclosure, room or store and 
the casing is provided with a room inlet 7 taking air from 
within the store or building and an outside air inlet 8 
through which air may pass from the outside of the 
building. Within the casing 6 there is provided a fan 9 
operated by a motor 10 which draws the air over the con 
denser 2 and may discharge the said air either into the 
building or store through an outlet 1 or into the outside 
atmosphere through an outlet 12. 
The air circulation system as provided is such that 

when the air is drawn from the building through the 
inlet 7 it is preferably discharged back into the building 
through the outlet 11 and in passing over the condenser 
2 absorbs the heat from the gas being condensed and 
operates as an aid to the heat of the building. 

Positioned within the casing 6 is an auxiliary heating 
element 13 which may be either a hot water, steam or 
other heating unit which will supplement the heating of 
the air to that degree required to maintain the tempera 
ture within the store or building at the desired tempera 
ture of say 65 F. during winter or the colder days of 
the year. In the hotter days when heat is not required 
within the store or building, the dampers 14 and 15 con 
trolling the air passage through the inlet 7 and outlet 11 
are closed and the dampers 16 and 17 controlling the air 
passage for the outside air through the inlet 8 and out 
the outlet 12 are opened so that outside air is drawn over 
the condensing unit 2 to condense the refrigerating gases 
therein and this heated air which is not then desired with 
in the store or building is discharged into the atmos 
phere. 

Under ordinary conditions of operation, the range of 
temperature at which the condensing unit 2 would be 
operating in the system as thus outlined is between 65 
F. and the temperature of the outside or ambient tem 
perature which may under ordinary circumstances range 
between a maximum of 90 to 100 F., or the entire 
temperature range would be a range of 35 F. 

Thus with the system as indicated in Figure 1, the head 
pressure of the refrigerant gas at the compressor would 
not drop too far below the optimum pressure of approxi 
mately 120 lbs. for a Freon gas and even in the worst 
conditions of summer, would not build up to a tem 
perature such that the operating efficiency would be 
seriously impaired. 

In order that the system may operate without care, 
I have provided a control motor 18 which is connected 
through a lever system 19 with the dampers 14, 15, 16 
and 17 and with a temperature switch control. 20 such 
that when the temperature within the building is such 
that no heating of the return air is required, that the 
motor 8 will be energized to operate to close the damp 
ers 14 and 15 and open the dampers 16 and 17 thus utiliz 
ing the ambient outside air over the condenser for con 
densing the refrigerant gases. 
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In Figure 2 I have illustrated a modified form of 
condensing element which has the advantage over that 
illustrated in Figure 1 of maintaining the condenser op 
erating at an air temperature which is within much 
narrower limits than in the example set forth in Fig 
ure 1. 

In this modified form of my invention I employ, as in 
the illustration of Figure 1, a finned type air operating 
condensing coil 2a which in all respects may be precisely 
the same in construction and operation as the condenser. 
2. In the air stream maintained within the casing 6a and 
in advance of the condenser 2a I removably position a 
fibre pad 21a which is a wettable pad similar in all re 
spects to those used in evaporative cooling units for 
evaporating water in an air stream to lower the tempera 
ture of the air passing through the pad. 

In this modification of my invention when outside ele 
vated temperature air is being used to cool the refrigerant 
gases within the condenser 2a, water is passed over the 
pad 2a so that the said air is cooled by the evaporation 
of the water in passing through the pad. In this case 
the sensing element of a thermostat 22a is located in 
the air inlet 8a having the damper 16a therein. The 
thermostat may be set to operate, for example, at 80 
F. air to operate the solenoid valve 23a which con 
trols the water drain from the pan 24a and to operate a 
second solenoid valve 25a in a water supply line 26a. 

Positioned within the water supply line is a pressure 
operated switch. 27a which is positioned within the cir 
cuit controlling the current supply to the electric motor 
28a operating the water pump 29.a. A float valve 30a 
may be provided within the water pan 24a to control 
the water level within the said pan. 
The operation of this system is that when the out 

side air rises to a temperature of 80 F., or above, the 
normally opened drain valve 23a which is positioned 
within the drain 3a of the pan 24a is closed and the 
solenoid valve 25a at the water supply line 26a is opened 
to permit water under pressure to flow through the line 
26a and to pressurize the water pressure switch 27a setting 
in operation the motor 28a driving the water pump 29a. 
Thus water is supplied through the spray elements 32a 
onto the pad 2 a. Air from the outside is then drawn 
over the pad 2.Éa by means of the fan 9a. The air in pass 
ing over the pad is cooled to approximately 65 to 70 
F., depending upon the wet bulb temperature of the 
outside air. This maintains the air passing over the con 
denser 2a within the very narrow limits of the de 
sired temperature within the store which may be from 
65 F. in winter to, say a maximum of 75 or 80 F. 
in the Summer, and thus maintains the head pressure of 
the refrigerant gas within the very narrow optimum 
limits desired and as desired for the particular refriger 
ation system utilized and the refrigerant gas being em 
ployed which, for a Freon gas, is within the range of 
120 lbs. per square inch at the compressor. 

In the systems employing my invention, whether they 
be that of Figures 1 or 2, the auxiliary heater 3 may 
be set into operation by means of any suitable thermo 
static control well understood in this art when the heat 
supplied by passing the air over the condenser 2 is 
insufficient to raise the building temperature to the de 
sired point. 

in the system illustrated in Figure 2, the solenoid op 
erated valve 25a is of the three-way or self-draining type, 
that is, it is provided with a drain outlet 33a which is 
opened to drain the supply line leading from the valve 
25a to the pan 24a when the solenoid valve is closed. 
When the temperature of the outside air falls below that 
temperature between which the thermostat 22a is set, 
the valve 23a is also opened draining the pan 24a. Thus 
when air is circulated over the condenser 2a from with 
in the building, water is not supplied to the pad 2a and 
no evaporative cooling of this air is attained. By utiliz 
ing the automatic draining principles as herein set forth, 
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4. 
I have provided for the automatic day and night or winter 
control of the system illustrated in Figure 2 because 
the system is made self-draining. As no water is em 
ployed in this system during winter, or cold weather, 
no problem of winter freezing of the water in the sys 
tem is present. As the system operates through the use 
of the air within the building during cold weather, the 
air-cooled condenser is not subject to the low ambient 
temperature of outside air during cold weather operation 
so that the compressor will operate at the desired head 
pressure and will not have to operate at the reduced 
pressure caused by extreme cold air condensation of the 
refrigerant passing through the condenser. 

In addition to the foregoing of maintaining the re 
frigeration system operating within the optimum range, 
the heat of the refrigerant gases is used for the purpose 
of heating the air within the store so that the said air 
may at the same time maintain the refrigerating system 
operating under optimum conditions. Thus the air as 
heated performs the dual function. 

Having fully described my invention, it is to be under 
stood that I do not wish to be limited to the details 
herein set forth, but my invention is of the full scope 
of the appended claims. 

I claim: 
1. In a refrigeration system of the type including, a 

compressor, operable for compressing a refrigerant which 
is a gas at normal atmospheric pressure, a condenser in 
which the gas is condensed to a liquid, means for con 
ducting the refrigerant from the condenser to an evapo 
rator in which the refrigerant is evaporated and heated, 
means for returning the refrigerant to the compressor, 
the combination including a room, a casing in which the 
condenser is positioned, a refrigerated space containing 
the evaporator positioned within said room, means in 
the casing for drawing air over the condenser whereby 
said air is heated, the casing being provided with a first 
air inlet through which air from the room may pass, a 
first outlet from the casing for discharging the said heated 
air into the said room, a second inlet into the casing for 
admitting air outside the room into the casing, and a 
second outlet from the casing for discharging the out 
side air after passing over the condenser to the out 
side of the room, and means for selectively controlling 
the passage of air through said first and second inlets 
and outlets. 

2. In a refrigeration system, including a compressor 
for compressing a refrigerant gas, a condenser for con 
densing the compressed gas, an evaporator for evaporat 
ing the refrigerant condensed in the condenser to absorb 
heat from a refrigerated space, a room containing said 
refrigerated space, means for passing air from the room 
over the condenser to extract heat therefrom, thereby to 
maintain a predetermined operating temperature range at 
said compressor, and simultaneously heat said air for 
discharge into said room at an elevated temperature 
thereby to heat said room, means associated with the con 
denser for admitting outside air to pass over the con 
denser to extract additional heat therefrom, in the event 
the room temperature is too high to extract sufficient heat 
from said condenser to maintain the temperature at said 
compressor in said predetermined range, and means for 
discharging said outside air into the outside atmosphere 
when the temperature in said room exceeds a predeter 
mined value. 

3. In a refrigeration system, including a compressor 
for compressing a refrigerant gas, a condenser for con 
densing the compressed gas, an evaporator for evapo 
rating the refrigerant condensed in the compressor to 
absorb heat from a refrigerated space, a room contain 
ing said refrigerated space, means for passing air from 
the room through the condenser and back to the room 
thereby to heat the air and to maintain the temperature 
of the air within the room at an elevated temperature, 
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the air heated by said condenser and returned to said 
room being maintained within said room at a temperature 
range tending to effect extraction of heat from said con 
denser in an amount which will maintain a desired head 
pressure of the refrigerant gas at the compressor, and 
means associated with the condenser for admitting out 
side air to pass over the condenser and to be discharged 
into the outside atmosphere when the temperature within 
the room is higher than said temperature range. 

4. In a refrigeration apparatus applicable for main 
taining the operation of the refrigeration system under 
optimum conditions, said combination including a com 
pressor for compressing the normally gaseous refrigerant, 
an air-cooled condenser for condensing the compressed 
refrigerant to a liquid and an evaporator for the re 
frigerant, which combination includes a room in which 
the air temperature is to be maintained below a pre 
selected maximum, a refrigerated space within but in 
sulated from said room, the evaporator being within the 
refrigerated space, means for passing air from said room. 
over the condenser and discharging said air into the room 
to heat the air within the room, and means operable, 
when the temperature of the air within the room reaches 
said maximum, for drawing ambient air without the room 
to pass over the condenser and to be discharged back 
exterior to the room and for arresting the flow of air 
from within the room over the condenser and back to 
within the room. 

5. In a refrigeration apparatus applicable for main 
taining the operation of the refrigeration system under 
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optimum conditions, said combination including a com 
pressor for compressing the normally gaseous refrigerant, 
an air-cooled condenser for condensing the compressed 
refrigerant to a liquid and an evaporator for the re 
frigerant, which combination includes a room, the tem 
perature of which it is desired to be maintained below 
a predetermined maximum, a refrigerated space within 
but insulated from said room, the evaporator being within 
the refrigerated space, means for passing air from the 
room over the condenser and discharging said air into 
the room to heat the air within the room, means oper 
able, when the temperature of the air within the room. 
reaches a maximum, for drawing ambient air without 
the room to pass over the condenser and to be discharged 
back exterior to the room and for arresting the flow of 
air from within the room over the condenser and back 
to within the room, and cooling means in the path of 
the ambient air for cooling the air to said desired maxi 
mum before said air passes over the condenser. 
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