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This invention relates to refrigeration systems having 
air cooled condensers, and relates more particularly to 
controls for such systems. 
When the refrigerant compressor of a refrigeration sys 

tem having an air cooled condenser is shut down for sev~ 
eral hours, with the outdoor ambient temperature at or 
below 60 F., pressure throughout the system equalizes at 
the saturation pressure corresponding to the outdoor 
temperature. When the compressor is again started, it 
will momentarily pull down the suction line pressure be 
low that at which the usual low pressure cut-out oper~ 
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ates, and shortly thereafter will raise the suction pressure ` 
above that at which the low pressure cut-out operates. 
As a result, the low pressure cut-out will cycle the com 
pressor on and oft if provided with an automatic reset, 
and will require resetting if provided with a manual reset. 
This problem is well known, and there are available, elec- ` 
trical time delay devices for delaying the tripping action 
ot' low pressure cut-outs. Such devices are complicated 
and expensive. 
For some duties, it is usual to operate refrigeration sys 

tems having air cooled condensers, when used for the 
conditioning of air, at such low outdoor temperatures that 
the condensing pressure is too low to operate properly the 
refrigerant expansion devices used, requiring additional 
means to increase the condensing pressure. The U.S. pat 
ent of R. S. Stewart, No. 3,112,620, discloses a control 
system in which an outdoor thermostat is used to reduce 
the number of fans operating to move outdoor air over 
a condenser coil for preventing excessive decreases in con 
densing pressure. 

This invention provides in a single, inexpensive, con 
trol circuit, a thermostat responsive to liquid tempera 
ture in such a system, which maintains a switch shunted 
across the usual low pressure cut-out switch, closed until 
the liquid reaches a predetermined temperature, prevent~ 
ing cycling of the compressor, and in which the same 
thermostat controls the number of fans moving outdoor 
air over a condenser coil for maintaining condensing pres 
sure. 

Objects of this invention are to simplify and reduce the 
costs of controls for refrigeration systems having air 
cooled condensers. 

This invention will now be described with reference to 
the annexed drawing which is a diagrammatic view of a 
refrigeration system embodying this invention. 
A refrigerant compressor C, driven by .an electric mo 

tor CM is connected by discharge gas tube 10 to one end 
of a condenser coil 11, the other end of which is con 
nected by liquid tube 12 containing a conventional ex 
pansion valve 13, to one end of evaporator coil 14. The 
other end of the evaporator coil 14 is connected by suc 
tion gas tube 15 containing a conventional low pressure 
cut-out 16, to the suction side of the compressor C. 
The condenser coil 11 has air guiding, end sheets 16 

and 17, and has an intermediate air guiding sheet 18. A 
fan 19 driven by an electric motor 20 is located between 
the sheets 16 and 18, and fans 21 and 22 driven by elec 
tric motors 23 and 24 respectively, are located between 
the sheets 18 and 17. The sheet 18 prevents recircula 
tion of air when the fan 19 is turned off, and when the 
fans 21 and 22 are turned oñf. 
The low pressure cut-out 16 has a normally closed 
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switch 25 which opens when the suction gas pressure is 
below, for example, 30 p.s.i., and which is connected in 
series with energizing winding 26 of compressor motor 
starter CMS, and switch 28 of space thermostat T1 to 
electric supply lines L1 and L2. The starter CMS has a 
switch 29 which is closed when the winding 26 is ener 
gized, and which is connected in series with the compres 
sor motor CM to the supply lines L1 and L2. Shunted 
across the switch 25 by wires 30 is a normally closed 
switch 31 of thermostat T2 which is in heat exchange con 
tact with the liquid tube 12. The switch 31 remains closed 
until the temperature of the liquid within the tube 12 in 
creases above, for example, 110° F. The thermostat T2 
has a normally open switch 34 connected by Wire 35 to 
the line L2, and by wire 36 to one end of energizing wind 
ing 37 of starter 38 of the fan motor 20. The other end 
of the winding 37 is connected by wire 49 to the line L1. 
The fan motor starter 38 has a switch 39 which is closed 
when the winding 37 is energized by the closing of the 
switch 34, and connects the fan motor 20 by the wire 49 
to the line L1 and by wire 50 to the line L2?. The switch 
34 closes when the switch 31 opens. The thermostat T2 
has a normally open switch 40 which is connected by 
the wire 35 to the line L2 and by wire 41 to one end of 
energizing winding 42 of fan motor starter 43. The 
other end of the winding 42 is connected by the wire 
43 to the line L1. The fan motor starter 43 has a switch 
44 which closes when the Winding 42 is energized, and 
connects the fan motors 23 and 24 through the wire 49 
to the line L1 and through the wire 50 to the line L2. 
The switch 40 closes when the temperature of the liquid 
within the tube 12 increases, for example to 120° F. 
When the winding 42 is energized by the closing of the 
switch 40, the fan motors 23 and 24 are energized by the 
closing of the switch 44, and start the fans 21 and 22. 

Operation 
When the thermostat T1 calls for cooling, its switch 

2S closes and connects through the closed switch 25 of 
the low pressure cut~out 16, Shunted by the closed switch 
31 of the thermostat T2, the energizing winding 26 of 
the compressor motor. starter CMS to the supply lines L1 
and L2, energizing the starter CMS which closes its 
switch 29 connecting the compressor motor CM to the 
supply lines. The compressor C is started, and supplies 
discharge gas through the tube 10 into the condenser coil 
11. Liquid from the coil 11 ilows through the tube 12 
and expansion valve 13 into the evaporator coil 14. Gas 
from the coil 14 flows through the suction gas tube 15 
and the cut-out 16 to the suction side of the compressor C. 

It the compressor has been turned ott for several hours, 
and the outdoor temperature to which the condenser coil 
11 is exposed is as low, for example, as 55° F., the pres 
sure within the suction gas tube 15 may be 60 p.s.i. so 
that the switch 25 of the low pressure cut-out 16 is closed. 
About ten seconds after the compressor is started by the 
thermostat T1, it pulls down the suction gas pressure to 
about 15 p.s.i. The switch 25 opens at this time but can 
not deenergize the compressor motor starter CMS since 
the closed switch 31 ofthe thermostat T2 is Shunted across 
the switch 25. Thus, recycling of the compressor when it 
is restarted is prevented. 
At outdoor temperatures below 55° F., the tempera 

ture of the liquid within the tube 12 is below 110° F., 
and the switches 34 and 40 of the thermostat T2 are open. 
The fan motor starters 38 and 43 are deenergized, and the 
fans 19, 21 and 22 are turned oif so as to increase con 
densing pressure. 
When the outdoor temperature increases above 55° F., 

the temperature of the liquid within the tube 12 increases 
above 110° F., the switch 34 of the thermostat T2 closes, 
and the fan motor starter 38 is energized. The latter 
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closes its switch 39, starting the fan motor Ztl and its fan 
19. The switch 31 of the thermostat T2 opens at this 
time, removing the shunt across the switch 25 of the low 
pressure cut-out 16. 
When the outdoor temperature increases above 65° F., 

the temperature of the liquid within the tube 12 increases 
above 120° F., the switch 40 of the thermostat T2 closes, 
and the fan motor starter 43 is energized. The latter 
closes its switch 44, energizing the fan motors 23 and 24, 
starting the fans 21 and 22, with all three of the condenser 
cooling fans in operation. 
What is claimed is: 
1. In a refrigeration system comprising a compressor, 

an air cooled condenser coil, a discharge gas tube con 
necting said coil to said compressor, an expansion device, 
a liquid tube connecting said coil to said device, an evapo 
rator coil connected to said device, and a suction gas tube 
connecting said evaporator coil to said compressor, said 
suction gas tube containing a low pressure cut-out having 
a switch which opens at abnormally low suction gas pres 
sures, said compressor having an electric driving motor, 
said motor having a starter relay, electric supply con 
nections, said relay having a switch for connecting said 
motor to said connections, a control switch, and means 
connecting said control switch, said switch of said cut-out 
and said relay in series to said connections, the combina 
tion of a thermostat responsive to the temperature of the 
liquid within said liquid tube, said thermostat having a 
switch which opens when the temperature of the liquid 
within said liquid tube decreases to a predetermined tern 
perature, and means connecting said switch of said ther 
mostat across said switch of said cut-out. 
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2. The invention claimed in claim 1 in which said ther 
mostat has a second switch whichy closes when said tìrst 
mentioned switch of said thermostat opens, in which there 
is provided a fan for moving air over said condenser coil, 
in which said fan has an electric driving motor, in which 
said motor of said fan has a starter relay, in which said 
starter relay of said fan motor has a switch for connecting 
said motor of said fan to said connections, and in which ' 
means including said second switch is provided for con 
necting said starter relay of said fan motor to said con 
nections. 

3. The invention claimed in claim 2 in which said ther 
mostat has a third switch which closes when the tempera 
ture of the liquid within said liquid tube increases to a 
predetermined temperature above said ñrst mentioned 
temperature, in which there is provided a second fan for 
moving air over said condenser coil, in which said second 
fan has a second electric driving motor, in which said 
second starter has a second starter relay, in which said 
second starter relay has a second switch for connecting 
said second motor to said connections, and in which 
means including said third switch is provided for connect 
ing said second starter relay to said connections. 
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