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This invention relates to refrigeration systems having 
air cooled condensers; and relates more particularly to 
low pressure cut-outs for the refrigerant compressors of 
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 outdoor ambient 
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 operates, 
and shortly thereafter will raise the suction pressure above 
that at which the low pressure cut-out operates. As a re 
sult, the low pressure cut-out will cycle the compressor 
on and off if provided with an automatic re-set, or will 
require re-setting if provided with a manual re-set. This 
problem is well known, and there are available, electrical 
time delay devices for delaying the tripping action of low 
pressure cut-outs. Such devices are, however, compli 
cated and expensive. 

This invention is a simple, inexpensive, mechanical time 
delay device included in the connection of a low pressure 
cut~out to a suction line of a refrigeration system. In one 
embodiment of this invention, a ?xed restrictor such as a 
capillary tube is connected to the interior of a suction 
line, and to the interior of a hollow storage chamber 
which is connected by another ?xed restrictor such as a 
capillary tube, to a low pressure cut-out. During shut 
down, the storage chamber ?lls with refrigerant at the 
pressure within the system. On start-up, the compressor 
momentarily pulls down suction pressure, but the time 
required to pull down the pressure within the storage 
chamber to that at which the low pressure cut-out op< 
crates, is longer than required for the suction pressure to 
increase after having been momentarily lowered, so that 
the low pressure cut-out does not stop the compressor 
motor. 
An object of this invention is to simplify and reduce the 

costs of low pressure cut-outs having built-in time de 
lays. 

This invention will now be described with reference 
to the annexed drawings, of which: ' 
FIG. 1 is a diagrammatic view of a refrigeration system 

embodying this invention, and 
FIG. 2 is a graph showing the operating characteristic 

of the system. 
Referring ?rst to FIG. 1, the discharge side of a re 

frigerant compressor C is connected by discharge tube 10 
to a condenser coil 11 which is connected by a tube 12 
containing an expansion valve 13 to an evaporator coil 
14. The evaporator coil 14 is connected by a suction tube 
15 to the suction side of the compressor C. The com 
pressor C is driven by an electric motor CM which is 
connected by switch 16 of relay 17 to electric supply 
lines L1 and L2. 
A ?xed restrictor, shown as a capillary tube 18, is con 

nected at one end to the interior of the suction tube 15, 
and is connected at its other end to the interior of hollow 
storage chamber 19. The interior of the chamber 19 is 
also connected by a ?xed restrictor, shown as a capillary 
tube 21 to a pressure responsive means, shown as a bel 
lows 22. The bellows 22 is mechanically connected to 
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switch blade 23 of switch 24. The switch 24 is connected 
in series with a control switch 25 which may be a thermo 
stat switch, and energizing Winding 26 of the relay 17, 
to the supply lines L1 and L2. The bellows 22 and its 
switch 24 form a low pressure cut-out. 
The evaporator coil 14 is an indoor coil. The con 

denser coil 11 is an outdoor coil, or is cooled by outdoor 
air. 

The graph of FIG. 2 has a vertical ordinate calibrated 
in pounds per square inch (p.s.i.) of suction line pres 
sure, and has a horizontal ordinate calibrated in seconds 
of time after the start-up of the motor CM of FIG. 1. 

In the operation of the system of FIG. 1, it is assumed 
that the system has been turned off for several hours by 
the [opening of the switch 25, and that the outdoor tem 
perature to which the condenser coil 11 is exposed is such 
that the pressure within the suction tube 15 and the storage 
chamber 20 is 60 p.s.i. The switch 24 of the low pres 
sure cut-out is set to open when the suction pressure is 
reduced to 30 p.s.i., and is closed. When the control 
switch 25 is closed to restart the compressor motor CM, 
the relay winding 26 is energized through the closed switch 
24, and closes its switch 16, starting the compressor motor 
CM. As shown by FIG. 2, the compressor C in about 
ten seconds after it is restarted, pulls the suction line 
pressure down from 60 p.s.i. to about 15 p.s.i. The usual 
low pressure cut-out switch with no time delay, would 
open when the suction pressure falls below 30 p.s.i., below 
the horizontal dashed line of FIG. 2. But the time re 
quired for the pressure at the bellows 22 to be reduced 
to 30 p.s.i. is, due to the storage capacity of the storage 
chamber 19, and the constriction of the capillary tubes 
18 and 21, for example, about thirty seconds, and as 
shown by FIG. 2, before the end of that period, the suc 
tion pressure will have increased to above 30 p.s.i., so that 
the switch 24 does not open. The upper dashed line of 
FIG. 2 shows, in effect, how this invention pervents the 
pressure at the bellows 22 from dropping sharply shortly 
after start-up. 

If there is a fault in the system which would cause a 
persistant, abnormally low suction pressure, at the end of 
the thirty seconds time delay, the pressure within the 
storage chamber 19 and at the bellows 22 would fall be 
low 30 p.s.i., and the bellows 22 would open the switch 
24, stopping the compressor motor CM. 
What is claimed is: 
1. A low pressure cut~out for a refrigerant compressor 

having a suction tube connected to its suction side, com 
prising a hollow storage chamber, means for connecting 
the interior of said tube to the interior of said chamber, 
pressure responsive means, means connecting the interior 
of said chamber to said pressure responsive means, and 
an electric switch operated by said pressure responsive 
means when the pressure within said chamber decreases 
to a predetermined pressure. 

2. A low pressure cut~out as claimed in claim 1 in 
which said means connecting said interiors of said cham 
ber and said tube is constricted means which adds sub 
stantial resistance to the flow of gas from said chamber 
into said tube when the pressure within said tube is lower 
than the pressure within said chamber. 

3. A low pressure cut-out as claimed in claim 2 in 
which said means connecting said interior of said cham 
ber to said pressure responsive means is constricted means 
which adds substantial resistance to the ?ow of gas from 
said pressure responsive means into said chamber when 
the pressure within said chamber is lower than the pres 
sure at said pressure responsive means. 

4. A low pressure cut-out as claimed in claim 1 in 
which said means connecting the interior of said chamber 
to said pressure responsive means is constricted means 
which adds substantial resistance to the ?ow of gas from 
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said pressure responsive means into said chamber when 
the pressure Within said chamber is lower than the pres 
sure at said pressure responsive means. 

5. A low pressure cut-out as claimed in claim 4 in 
which said means connecting said interior of said cham 
ber to said pressure responsive means comprises a capil 
lary tube. 

6. A low pressure cut-out as claimed in claim 5 in which 
said means connecting said interior of said tube to said 
interior of said chamber comprises a capillary tube. 

7. A low pressure cut-out as claimed in claim 1 in 

4 
which said means connecting said interior of said tube 
to said interior of said chamber comprises a capillary 
tube. 
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