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[57] ‘ ABSTRACT 

A mechanical refrigeration system that includes im 
proved means for defrosting the evaporator coils to 
remove excessive accumulations of frost and ice there 
from. Frost and ice is removed from the evaporator 
coils by heating means provided in the receiver with 
the compressed gas from the compressor being by 
passed by the condenser, and the heated gas then 
being directed to the evaporator coils down stream 
from the expansion valve. During the defrosting oper 
ation, the compressor continues to operate in 21 nor? 
mal manner, but with the gas during the defrosting 
operation being heated as it forms in-the evaporator 
coils rather than being cooled as occurs when the re 
frigeration equipment is operated in the normal man 
ner. - . 

4 Claims, 2 Drawing Figures 
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REFRIGERATION APPARATUS, INCLUDING 
‘ DEFROSTING MEANS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

The present invention is a division of application Ser. 
No. 138,232 ?led Apr. 28, 1971 entitled “Refrigera 
tion Apparatus, Including Defrosting Means” which 
application now has been abandoned. 

BACKGROUND OF THE INVENTION 
1. Fieldyof ‘the Invention 

‘ A refrigeration ‘apparatus, including defrosting 
means. - 

2. Description of the Prior Art 
Mechanical refrigeration units have widespread use 

for maintaining predetermined con?ned spaces at de 
sired lower temperatures to permit the storing of per 
ishable materials. The cooling in these con?ned spaces 
is achieved by means of evaporator cooling coils 
through which the expanded refrigerant ?ows. After 
prolonged usage, the efficiency of the refrigeration ap 
paratus is lowered due to the evaporator coils becom 
ing coated with ice or frost which acts as an insulator. 
This accumulated frost or ice must be periodically re 
moved to permit the refrigeration apparatus to operate 
economically, and without being overloaded. 
Thev defrosting of the evaporator coils has inthe past 

been a troublesome and time-consuming operation, 
and with the detrimental effect that the con?ned space 
in which the coils are located may heat up appreciably 
during the defrosting operation. ‘ ' . 

The purpose in devising the present invention is to 
supply‘ improved means for defrosting evaporator coils 
in a relatively short time by the use of equipment that 
is simple and easy to use and relatively inexpensive to 
install as a part of the refrigeration system. ' 

SUMMARY OF THE INVENTION 

In a conventional mechanical refrigeration system 
such as that whichv employs Freonv or ammonia as the 
refrigerant, a power driven compressor is provided that 
has a discharge through which the gaseous refrigerant 
is pumped under substantial pressure to a condenser 
‘where the compressed gas is cooled. Cooling of the 

_ compressed gas in the condenser is necessary, for dur 
ing the compressing of the gas it-is heated to a substan~ 
tial degree-After the gas has- been condensed to a liq 
uid in the condenser, it ?ows therefrom to a receiver 
tank ‘where it accumulates as a liquid, and the liquid 
flowing from the receiver tank due to the‘ pressure 
under which it exists therein to an expansion valve. The 
refrigerant in transforming from the liquid to the gase 
ous state must absorb heat from the coils in which it is 
situated, and the coils are accordingly cooled to pro 
vide the necessary refrigeration in the con?ned space 
in which they are situated. The gaseous refrigerant in 
the evaporator coils is continuously drawn to the suc 
tion side of a motor driven compressor where it is again 
compressed and thevabove described cycle repeated.‘ 

In a ?rst form of the invention heat means are pro 
vided ‘in the condenser to heat the compressed gas 
rather than to cool it as would nonnally occur as the 
gas flows through the condenser. The heated gas is then 
by-passed past the receiver to the evaporator coils, 
where the heated gas situated in the interior thereof 
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melts the frost or ice that has formed on the exterior 
surfaces of the evaporator coils. During this defrosting 
operation, the compressor continues to operate in a 
normal manner, but with the condenser serving to heat 
the gas rather than to cool the same as normally occurs 
when the refrigeration equipment. is in operation. 

In a second form of the invention heating means are 
provided in the receiver, with the compressed gas from 
the compressor being bypassed by the condenser, and 
the heated gas then being directed to the evaporator 
coils downstream from the expansion valve. The sec 
ond form of the invention operates inthe same manner 
as the ?rst form above described. In both the ?rst and 
second forms of the invention, the compressor contin 
ues to operate in a normal manner. 
A major object of the present invention, is to provide 

means for defrosting the evaporator coils in a mechani 
cal refrigeration system, which invention is simple and 
easy to operate, has a simple mechanical structure, and 
one that permits the defrosting of the evaporator coils 
of a mechanical refrigeration system in a minimum of 
time and with, a minimumof effort. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a diagrammatic view of a ?rst form of the 

’ refrigeration system; and 
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FIG. 2 is a diagrammatic view of a second form of the 
refrigeration system. ‘ 

DESCRIPTION OF THE PREFERRED’ 
- EMBODIMENT ‘ s ‘ ‘ 

I The preferred form of the invention K _as shown in 
FIG. 2 has many of the same elements as used in the 
?rst form A of the unit, and such elements that are 
common to both forms are identi?ed in FIG. 2 by the 
same numerals or letter previously used, but with 
primes being added thereto. 
The conduits l2’ ‘and 18’ in the second form K are 

connected by a bypass conduit 58 in which a normally 
closed solenoid operated valve60 is positioned. The 
heating element F’ is situated within the con?nes of the 
receiver D’. The receiver D’ has a conduit 64 extending 
therefrom to a normally closed solenoid operated valve 
66 which valve has a conduit 68 extending therefrom 
to a tee 30a’ in conduit 30'. . I . 

A thermostatically controlled normally closed switch 
G’ is situated within the con?nes of the receiver D’. 
Switch'G’ opens when the temperature of gas in re 
ceiver D’ rises above a predetermined degree. The 
source of power H’ has a conductor 70 extending 

' therefrom to one terminal of the normally closed sole 

55 

65 

noid operated valve 60, with the other terminal of the 
valve being connected to a conductor 72 that extends 
to one terminal of the heating element F’. The other 
terminal of the heating element F’ is connected by a 
conductor 74 to one terminal of the thermostatic 
switch G’, with the other terminal of the switch being 
connected by a conductor 76 to a terminal 78 that 
forms a part of the switch L. The switch L has a con 

When it is desired to defrost the coils 32’ of the sec 
ond form of the invention K, the switch L is closed 
which completes a circuit to the heating element F’ and 
concurrently opens the solenoid valves 60 and 66. The 
compressor B’ continues to operate during the defrost 
ing operation, with hot gas being discharged therefrom 

ductor 80 extending therefrom to the source of power ‘ 
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through the conduits l2’ and 58, valve 60 and conduit 
18’ into the receiver D’, and the gas in receiver D’ 
being heated by the electrical element F’. The heated 
gas from the receiver D’ ?ows through the conduit 64, 
valve v66, conduit 68, tee 30a’, conduit 30’, and coils 
32' to heat the coils 32' to the extent that frost and ice 
is melted therefrom. The heated gas is returned from 
the coils 32' to the suction side of the compressor B’ 
through the line 10’. The heated gas from the receiver 
flows through the conduits 64, 68 and 30’, rather than 
throughv the conduit 26’, as the resistance to flow 
through the conduits 64, 68 and 30’ is substantially less 
than through the conduit 26’ and expansion valve 28’. 

After the defrosting operation is completed, the 
switch L is placed in the open position as shown in FIG. 
2, with the valves 60 and 66 then automatically closing 
to permit normal operation of the refrigeration system 
K. 
Switch 66 has conductors 54’ and 56’ extending 

therefrom to conductors 72 and 70. The same fan as 
sembly as shown in FIG. 1 is also included as a part of 
the second form K of the invention. 

I claim: 
1. In combination with a refrigeration system of the 

type that alternately compresses a refrigerant gas to a 
liquid and expands the latter to a gas, said system in 
cluding a power driven compressor, a coil type evapo 
rator, a condenser, and an enclosed liquid receiver, 
with each thereof including an inlet and a discharge 
opening, and a ?rst conduit connecting the discharge 
of said evaporator to said inlet of said compressor, a 
second conduit connecting said discharge of said com 
pressor to said inlet of said condenser, a third conduit 
connecting said discharge of said condenser to said 
inlet of said receiver, and a fourth conduit connecting 
said discharge of said receiver to said inlet of said evap 
orator, with said fourth conduit having an expansion 
valve therein, and improvement for defrosting said 
evaporator, said improvement comprising: 

a. electrically operated ?rst means for heating said 
refrigerant liquid and gas in said receiver as said 
compressor continues to operate; 

b. thermostatic means for preventing said refrigerant 
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gas from being heated above a predetermined tem 
perature in said receiver; 

0. a ?fth conduit extending from said receiver to said 
fourth conduit downstream from said expansion 
valve; 

d. a by-pass conduit that extends between said sec 
ond and third conduits; and v 

e. ?rst and second valves in said by-pass conduit and 
?fth conduit that are closed when said system is op 
erating to cool said coils, but said valves being 
opened when it is desired to defrost said evaporator 
coils to permit hot gas to flow from said second 
conduit to said third conduit and receiver and from 
said receiver through said ?fth conduit to said 
evaporator coils to defrost the latter, with the resis 
tance of flow of said gas through said by-pass con 
duit substantially less than that through said con 
denser, and the ?ow'of said hot, gas through said 
?fth conduit substantially less than through said re 
ceiver and the portion of said fourth conduit up 
stream from said expansion valve. 

2. The combination as de?ned in claim 1 in which 
said ?rst means includes: 

f. at least one electrically operated resistance ele 
ment operatively associated with said receiver to 
heat said gas therein when said resistance element 
is electrically energized; and 

g. electric power conducting means for supplying 
electrical energy to said resistance element. 

3. The combination as de?ned in claim 1 in which 
said thermostatic means is a normally closed, heat sen 
sitive electrical switch that controls the ?ow of electric 
ity from said power means to said resistance element, 
with said switch assuming an open position when the 
temperature of the refrigerant gas in said receiver rises 
above a predetermined maximum value. 

4. The combination as de?ned in claim 1 in which 
said ?rst and second valves are normally closed and so 
lenoid operated, with said solenoid valves being con 
nected to said electric power conducting means and 
being opened when said resistance element is electri 
cally energized. 


