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This invention relates to the field of refrigeration, and 
has for its objective the provision of a superior automatic 
apparatus for use in refrigeration and for the hot gas 
defrosting of refrigerator evaporator coils. 

Presently there are numerous and varied systems, both 
manual and automatic, employing the hot refrigerant 
gases to defrost these evaporator coils at periodic inter 
vals. Most of these systems provide for a defrost cycle 
which carries the hot refrigerant gases directly from the 
compressor to the evaporator coils and returns them to the 
compressor, avoiding the normal refrigerating cycle. In 
such a process the hot gases pass through low tempera 
tures areas which condense a considerable portion of the 
gases into liquid, as well as lowering the temperature of 
the gases with resultant decrease in efficiency, and in the 
return to the compressor of liquid refrigerant eventual 
damage to the compressor results, in addition to the ob 
vious reduction in the efficiency of the defrost system. 
This is more particularly true where the refrigerator or 
refrigeration system is located in a low temperature or 
sub-freezing area. 

In the face of this problem attempts have been made 
in the past to provide, in the return of the gases from the 
evaporator coils to the compressor, some means to avoid 
the temperature reduction and the consequent condensa 
tion of the gases. One of these means has taken the form 
of an intermediate vessel to retard the flow of liquid and 
thus facilitate the movement of the gases. Another 
method has provided a heating means along a portion of 
the return conduit, from the evaporator coils to the com 
pressor, to raise the temperature of the return conduit and 
consequently of the refrigerant passing through it at the 
aica, 

These methods, however, have been only partially suc 
cessful, and have reduced but not eliminated the problem. 
Additionally, the means so employed have been integrated 
with the apparatus to such an extent that repairs and 
servicing have been both time consuming and expensive. 
One of the important objects of my invention, there 

fore, is to provide an automatic hot gas defrost system 
which will completely eliminate the return of refrigerant 
liquid to the compressor. 
A second important object of my invention is to provide 

an automatic hot gas defrost system of increased 
efficiency. 
A third important object of my invention is the pro 

vision of an automatic hot gas defrost system which can 
be used with various old as well as new refrigeration in 
stallations, such as coils, blowers, plates, home freezers, 
refrigerators, etc. 
A fourth important object of my invention is the pro 

vision of an automatic refrigeration and hot gas defrost 
system which is operable in extremely low temperature 
aCaS. 
A fifth important object of my invention is the pro 

vision of an automatic hot gas defrost system which is 
fully accessible and entirely automatic. 

Still another important object of my invention is the , 
provision of an automatic hot gas defrost system which is 
inexpensive to manufacture, and simple to install and 
service. 
These and other salient objects, advantages and func 

tional features of my invention, together with the novel 
features of construction and arrangement of parts, will be 
more readily apparent from an examination of the follow 

0. 

20 

25 

40 

60 

70 

a 
aiet 

ing description, taken with the accompanying drawings, 
wherein: 

Fig. 1 is a diagrammatic view of a common form of 
refrigeration system including an automatic hot gas de 
frosting system constructed according to my invention; 
and 

Fig. 2 is an enlarged cross-sectional view of a preferred 
form of the re-evaporator chamber, constructed accord 
ing to my invention, and constituting the novel feature 
thereof. 

Similar reference characters designate similar parts 
throughout the different views. 

Illustrative of the embodiment shown, and referring 
to FG. 1, there is shown a usual refrigeration system 
which includes a compressor 10, a condenser 12, a re 
ceiver 14, a heat exchanger 16, an expansion valve 18, 
a fan 20 and evaporator coils 22, of standard construc 
tion and design requiring no further description. Addi 
tionally, in accordance with my invention, there is 
provided a re-evaporator chamber 24, which will here 
inafter be more fully described. 

In the operation of the normal refrigeration cycle the 
refrigerant in gas form is compressed within the com 
pressor 10. It is then directed through a conduit 26 to 
the condenser 12, where it is condensed into liquid, pass 
ing through a conduit 28, past a control valve 30, into 
the liquid receiver 14. From the receiver 14 the re 
frigerant liquid is conducted past a service valve 32 and 
through a conduit 34 until it reaches the expansion valve 
18 where it is expanded into low pressure liquid and 
directed through the evaporator coils 22. The fan 20, 
electrically activated by means of a timer switch 38, of 
standard construction and design, provides air circulation 
around the evaporator coils 22. From the evaporator 
coils 22 the refrigerant is directed through a conduit 49 
into the heat exchanger 16 from which it is drawn 
through a suction line 42a into the re-evaporator chamber 
24, from which the refrigerant gas is drawn through a 
Suction line 42b into the compressor 10, from which the 
cycle is repeated. 
For the defrost system there is provided a secondary 

cycle which comprises a hot gas conduit 44 leading from 
the compressor conduit 26, a drip coil 46 leading from 
the conduit 44 into the evaporator coils 22 and controlled 
by a check valve 48, a drippan 50 and a drain pipe 52, all 
of Standard construction and design and requiring no fur 
ther description herein. The conduit 44 is provided with 
a valve 54, which is closed during the normal refrigeration 
cycle and which is activated by a solenoid 56 energized 
through the timer switch 38, as will be hereinafter ex 
plained. The re-evaporator chamber 24 and suction 
lines 42a and 42b, as well as the heat exchanger 16, con 
stitute parts of the defrost cycle. 
The re-evaporator chamber 24 is preferably cylindrical 

in shape and is provided with an electric heater element 
58 secured through its base and extending vertically in 
the chamber 24, and controlled by the timer switch 38. 
A temperature sensing element 60, connected to a tem 
perature controller 62 likewise activated by the timer 
Switch 38, is provided secured to the side of the chamber 
24 and extending into the chamber 24, as shown. The 
chamber 24 is also provided at its base with an oil 
conduit 64 leading therefrom into the suction line 42b. 

Electric current for the operation of the fan 20 and 
the activation of the defrost cycle is provided by a circuit 
including the timer switch 38, of standard construction 
and design, a power line 66 leading from an electric 
Source (not shown) to the timer switch 38, branch lines 
76, 72 and 74 leading respectively to the fan 20, solenoid 
56 and heater element 58, and branch lines 76, 78 and 80 
returning respectively from the fan 20, solenoid 56 and 
heater element 58 to the main power line 68 connected 
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to the current source. The temperature controller 62 is 
connected to the power line 30, to regulate the tempera 
ture within the re-evaporator chamber 24 so as to main 
tain a constant temperature therein. 

In the operation of the normal cycle of refrigeration, as 
has been described above, the fan 20 is energized by the 
timer switch 38, while the solenoid 56 and heater element 
58 are de-energized. For the operation of the defrost 
cycle, at periodic, preselected intervals the timer switch 
38 turns off the fan 20 and simultaneously energizes the 
solenoid 56 to open the valve 54, and energizes the 
heater element 58. The hot gas refrigerant from the com 
pressor 10 passes through the hot gas conduit 44, by 
passing the condenser 12, and is directed through the valve 
54, through the drip coil 46, through the evaporator coils 
22 and through the heat exchanger 16, and is drawn 
through the suction line 42a from which it passes into 
the re-evaporator chamber 24, the hot gas therefrom 
being drawn into the suction line 42b and directed therein 
back into the compressor 10, from which the cycle is 
repeated until the defrosting process is completed. In 
the cycle of the hot refrigerant gas, both in the defrosting 
of the evaporator coils 22 and in passing through such 
parts of the system as are located in low temperature 
areas, some of the gas is condensed into liquid. Com 
imonly some of the oil from the compressor 10 passes 
into the defrost system as well. The liquid refrigerant 
and oil passing through the defrost system are drawn 
with the refrigerant gas into the re-evaporator chamber 
24, from which the gas is drawn back into the compressor 3 
10 by the suction line 42b, while the liquid and the oil 
drop to the bottom of the chamber 24. The heat gen 
erated within the chamber 24 by the heater element 58 
evaporates the liquid refrigerant into hot gas which is 
drawn out through the suction line 42b, while the oil there 
in drains back into the compressor through the oil conduit 
64. In this manner no liquid refrigerant returns to the 
compressor 10, while at the same time the action of the 
heater element 58 serves to increase the temperature of 
the gas refrigerant and thereby increase the efficiency of 
the defrost cycle. 
The defrost cycle is continued for the predetermined 

time necessary to complete defrosting, at the end of which 
time the timer switch 38 automatically turns off the sole 
noid 56 to close the valve 54, and cuts off the current to 
the heater element 58, simultaneously reactivating the 
fan 20, whereupon the normal refrigeration cycle is 
again put in operation. 

In the defrost cycle the hot gas passing through the 
drip coil 46, located within the drip pan 50, facilitates 
the melting of the accuinulated ice and its elimination 
through the drain pipe 52. 
Thus it will be seen that the interposition of the re 

evaporator chamber 24, with its heater means 58, be 
tween the suction line 42a and the suction line 42b, in the 
manner shown, successfully prevents the return of any 
refrigerant liquid to the compressor 10, both in the defrost 
cycle and the normal refrigerating cycle. The chamber 
24, with its controlled heater element 58, also serves to 
increase the temperature of the returning refrigerant gas 
and thus increase the efficiency of the defrost cycle. This 
is of particular value and importance where the refrigera 
tor system is located in extremely low or sub-freezing 
temperature areas, since the condensation of the refriger 
ant gases passing through such areas is prevented by the 
heat generated in the chamber 24. The provision in the 
chamber 24 for the draining of any incidental oil, passing 
through the conduits, back into the compressor i0, in 
sures the removal of this incidental oil from the systems 
and prevents loss of the oil. 

It will be further seen that the provision of the re 
evaporator chamber 24 adjacent the compressor 10 per 
mits easy access thereto for installation with both old and 
new refrigerator systems, and facilitates servicing and 
repair, should same become necessary. 
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The embodiment above described, and shown by the 

drawings, is by way of illustration only, and various 
changes may be made in the construction, composition 
and arrangement of parts without limitation upon or de 
parture from the spirit and scope of the invention, or 
sacrificing any of the advantages thereof inherent there 
in, all of which are claimed. 

Having described my invention, I claim: 
1. In an automatic refrigeration and hot gas defrost 

system wherein the refrigeration system comprises a com 
pressor, a condenser, a liquid receiver, an expansion valve, 
evaporator coils and a heat exchanger, with intercon 
necting conduits therefore and conduit means for return 
of the refrigerant to the compressor, and the hot gas 
defrost system comprises interconnecting conduit means, 
including a valve controlled by a solenoid, adapted to 
bypass the condenser and to divert the refrigerant gas 
directly from the compressor to the evaporator coils, 
with conduit means to return the refrigerant to the com 
pressor, and an automatic timer Switch connected with 
an electric circuit and adapted to activate the systems 
alternately at pre-selected intervals; the improvement 
which comprises a re-evaporator chamber disposed inter 
mediate the return conduit adjacent the compressor and 
adapted to receive the returning refrigerant and to retain 
the liquid portion thereof, and heating means provided 
within the chamber in direct contact with the refrigerant 
and adapted to vaporize the liquid refrigerant therein 
during activation of the defrost system. 

2. In an automatic refrigeration and hot gas defrost 
system wherein the refrigeration system comprises a com 
pressor, a condenser, a liquid receiver, an expansion 
valve, evaporator coils and a heat exchanger, with in 
terconnecting conduits therefore and conduit means for 
return of the refrigerant to the compressor, and the hot 
gas defrost system comprises interconnecting conduit 
means, including a valve controlled by a solenoid, adapted 
to bypass the condenser and to divert the refrigerant gas 
directly from the compressor to the evaporator coils, 
with conduit means to return the refrigerant to the com 
pressor, and an automatic timer switch connected with 
an electric circuit and adapted to activate the systems 
alternately at pre-selected intervals; the improvement 
which comprises a re-evaporator chamber disposed in 
termediate the return conduit adjacent the compressor and 
adapted to receive the returning refrigerant and to retain 
the liquid portion thereof, heating means provided with 
in the chamber in direct contact with the refrigerant and 
adapted to vaporize the liquid refrigerant therein during 
activation of the defrost system, and means to control 
the temperature within the re-evaporator chamber. 

3. In an automatic refrigeration and hot gas defrost 
System wherein the refrigeration system comprises a com 
pressor, a condenser, a liquid receiver, an expansion 
valve, evaporator coils and a heat exchanger, with inter 
connecting conduits therefore and conduit means for 
return of the refrigerant to the compressor, and the hot 
gas defrost System comprises interconnecting conduit 
means, including a valve controlled by a solenoid, adapted 
to bypass the condenser and to divert the refrigerant gas 
directly from the compressor to the evaporator coils, 
with conduit means to return the refrigerant to the com 
pressor, and an automatic timer Switch connected with 
an electric circuit and adapted to activate the systems 
alternately at pre-selected intervals; the improvement 
which comprises a re-evaporator chamber disposed inter 
mediate the return conduit adjacent the compressor and 
adapted to receive the returning refrigerant and to retain 
the liquid portion thereof, heating means provided within 
the chamber in direct contact with the refrigerant and 
adapted to vaporize the liquid refrigerant therein during 
activation of the defrost system, means to control the 
temperature within the re-evaporator chamber and 
means to drain incidental oil from the chamber into the 
compressor. 
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4. In an automatic refrigeration and hot gas defrost 
System wherein the refrigeration system comprises a com 
pressor, a condenser, a liquid receiver, an expansion valve, 
evaporator coils and a heat exchanger, with intercon 
necting conduits therefore and conduit means for return 
of the refrigerant to the compressor, and the hot gas de 
frost system comprises interconnecting conduit means, 
including a valve controlled by a solenoid, adapted to by 
pass the condenser and to divert the refrigerant gas 
directly from the compressor to the evaporator coils, with 
conduit means to return the refrigerant to the compres 
Sor, and an automatic timer switch connected with an 
electric circuit and adapted to activate the systems alter 
nately at pre-selected intervals; the improvement which 
comprises a re-evaporator chamber disposed intermediate 
the return conduit adjacent the compressor and adapted 
to receive the returning refrigerant and to retain the 
liquid portion thereof, a heating element provided with 
in the chamber in direct contact with the refrigerant and 
adapted to vaporize the liquid refrigerant therein during 
activation of the defrost system, a temperature controller 
adapted to control the activation of the heating element 
to regulate the temperature within the chamber, and a 
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drain pipe connecting the bottom of the chamber with 
the return conduit for draining incidental oil from the 
chamber into the compressor. 

5. An automatic hot gas defrost system comprising a 
compressor, a solenoid-controlled valve, evaporator coils, 
a heat eXchanger, a re-evaporator chamber and a timer 
switch connected with an electric circuit, conduit means 
connecting the compressor with the evaporator coils and 
the heat exchanger and conduit means to return the re 
frigerant from the heat exchanger through the re-evapora 
tor chamber to the compressor, the re-evaporator chamber 
disposed intermediate the return conduit adjacent the com 
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6 
pressor and adapted to receive the refrigerant and to re 
tain the liquid portion thereof, means provided within 
the chamber in direct contact with the refrigerant and 
adapted to be activated by the timer switch to vaporize 
the liquid refrigerant within the chamber. 

6. An automatic hot gas defrost system comprising a 
compressor, a solenoid-controlled valve, evaporator coils, 
a heat exchanger, a re-evaporator chamber and a timer 
switch connected with an electric circuit, conduit means 
connecting the compressor with the evaporator coils and 
the heat exchanger and conduit means to return the re 
frigerant from the heat exchanges through the re-evapo 
rator chamber to the compressor, the re-evaporator 
chamber disposed intermediate the return conduit adja 
cent the compressor and adapted to receive the refrigerant 
and to retain the liquid portion thereof, heating means 
provided within the chamber in direct contact with the 
referigerant and adapted to be activated by the timer 
switch to vaporize the liquid refrigerant within the 
chamber, means to regulate the temperature within the 
chamber and means to drain incidental oil from the 
chamber back into the compressor. 

7. A hot gas defrost system according to claim 6, where 
in the heating means within the re-evaporator chamber 
comprises an electrically activated element. 

8. A hot gas defrost system according to claim 6, where 
in the temperature regulator comprises an electrically ac 
tivated element. 
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