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This invention relates to defrosting arrangements for 
refrigeration systems and, more particularly, to a refrig 
eration system for use in transportation such as trailers 
or trucks for cooling the storage compartment thereof 
which is provided with defrosting means for removing 
frost from the evaporator when it collects thereon. 
The chief object of the present invention is to provide 

a simple and economical defrosting arrangement for the 
evaporator of a refrigeration system. 
An object of the present invention is to provide a 

refrigeration system in which, during the defrosting cycle, 
evaporator pressure is increased to a point corresponding 
to a temperature at least slightly above 32 F. to pro 
vide heat for melting frost from the exterior surfaces 
of the evaporator. ' ' . . 

A further object is to provide a defrosting arrange 
ment for a refrigeration system, in which the cooling 
arrangement of the prime mover employed to drive.the 
compressor of the system is utilized to reevaporate refrig 
erant condensed in the evaporator of the system during 
the defrosting cycle. Other objects of the invention will 
be readily perceived from the following description. 

This invention relates to a refrigeration system which 
comprises, in combination, a compressor, a condenser, a 
discharge line connecting the compressor and the con 
denser, an evaporator, a liquid line connecting the evap 
orator and the condenser, expansion means in the liquid 
line, a suction line connecting the evaporator and the 
compressor, means in said suction line for maintaining 
evaporator pressure at a desired point during a defrost 
ing cycle, a second evaporator, a capillary line connect 
ing the second evaporator with the suction line at a 
point between said means and the evaporator, a fifth line 
connecting the second evaporator with the suction line 
at a point between said means and the compressor, means 
for evaporating refrigerant in said second evaporator, 
a sixth line connecting the discharge line and the liquid 
line at a point between the expansion means and the 
evaporator and means for closing said sixth line. 
The attached drawing illustrates a preferred embodi 

ment of the invention. 
Referring to the drawing, there is shown a refrigera 

tion system which includes a compressor. 2 connected 
by discharge line 3 to condenser 4. Preferably.com 
pressor 2 is driven by an internal combustion engine 
5 having its own cooling system. Engine 5 may be air 
cooled as by fan 6 which serves to pass air over the 
surfaces of the engine. If desired, of course, a water 
cooling system may be used. Condenser 4 is connected 
to a receiver 7 by line 8. Receiver 7 is connected to 
evaporator 9 by liquid line. 10. Expansion means 11 
such as an expansion valve is placed in liquid line 10 
and regulates flow of refrigerant to evaporator, 9. Ex 
pansion valve 11 is regulated by means of a bulb 12 
placed in contact with the suction line 13 of the refrig 
eration system. A solenoid valve 14 may be placed in 
liquid line 10 at a point between expansion valve 11 
and receiver 7 for a purpose hereinafter explained. Pref 
erably, a small receiver 15 is placed in liquid line 10 
at a point between expansion valve 11 and solenoid 
valve 14. 

Evaporator 9 is placed in the storage compartment 16 
of a trailer 17. Evaporator 9 is contained in a casing 
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18 provided with dampers 19. A fan 20 serves to pass 
air from compartment 16 through evaporator. 9 in heat 
exchange relation with refrigerant therein, thus cooling 
the storage compartment. The evaporator 9 may be 
provided with the usual drip pan 21 as hereinafter 
explained. 

Suction line 13 connects, evaporator 9 with compressor 
2. A hoidback valve 22 is placed in suction line. 13 
to regulate evaporator pressure. It will be appreciated 
valve 22 offers little restriction to the flow of gaseous 
refrigerant through line i3 under normal conditions of 
operation because normal suction pressure will be below 
its design setting; thus, there will be only a minor pres 
sure drop across valve 22. 
A small reevaporator 23 is provided which is connected 

to suction line 13 at a point between evaporator 9 and 
holdback valve 22 by a capillary tube 24. The exit end 
of reevaporator 23 is connected to suction line 13 at a 
point between holdback valve 22 and compressor 2 by 
a line 25. Reevaporator 23 is so placed in the system 
that refrigerant therein is placed in heat exchange rela 
tion with heated air provided by the engine cooling fan 
6. If a water cooling system is employed to cool engine 
5 it will be appreciated the heated water may be placed 
in heat exchange relation with refrigerant in reevapora 
tor 23. 
A fan 26 is employed to pass air in heat exchange 

relation with refrigerant in condenser 4 to condense the 
refrigerant. Fan 26 and fan 20 may be mounted on 
the same shaft 27 and may be connected to engine 5 to 
be driven thereby. A magnetic clutch 28 may be em 
ployed, if desired, to permit operation of fans 20, 26 to 
be discontinued while continuing operation of the en 
gine 5. 
A hot gas line 3G connects discharge line 3 with liquid 

line 15 at a point between the entrance end of the evap 
orator and the expansion valve 1. A second solenoid 
valve 3i is placed in line 30 to close, the same. Sole 
noid valves 14 and 31 may be actuated by any suitable 
means. Preferably, these valves are actuated by a ther 
mostat (not shown)" responsive to the temperature of 
storage compartment 16, although, if desired, they may 
be actuated by a manually movable switch (not shown). 

Considering the operation of the refrigeration system 
during its normal cooling cycle, compressor 2 compresses 
gaseous refrigerant and supplies the hot gaseous refrig 
erant to condenser 4. Fan 26 passes air in heat eXchange 
relation with gaseous refrigerant in condenser 4 to con 
dense the same, the condensed refrigerant passing to re 
ceiver 7. From receiver 7, the condensed refrigerant 
passes through liquid line 10 to evaporator 9, expansion 
valve it inetering the amount of refrigerant supplied to 
the evaporator. Fan 23 draws air from storage compart 
ment is within casing 18 and passes the air in heat ex 
change relation with refrigerant in evaporator 9 thereby 
cooling the air and evaporating the refrigerant. The 
evaporated refrigerant returns to compressor. 2 through 
line 3. it will be appreciated holdback valve 22, as 
stated above, offers little resistance to passage of gaseous 
refrigerant through line 3 during normal operation of 
the system. 

Frost collects on the exterior surfaces of evaporator 9 
during the normal cooling cycle thus reducing the effici 
ency of the refrigeration system. It is necessary, there 
fore, to remove the frost from the exterior surfaces of the 
evaporator in order to maintain normal cooling opera 
tion. When sufficient frost has collected on the evapora 
tor, any suitable means may be employed to place the 
refrigeration system in its defrosting cycle. 

Considering operation of the refrigeration systern dur 
ing the defrosting cycle, solenoid valve 31 is opened and 
solenoid valve 4 is closed. Closing of valve 14 pre 
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vents passage of liquid refrigerant from receiver 7 to 
evaporator 9. Opening of valve 31 permits hot gaseous 
refrigerant to pass to the evaporator through line 30. 
Preferably, operation of fans 20 and 26 is discontinued. 
If desired, the dampers 19 in casing 18 may be closed to 
prevent hot air passing into storage compartment 16. 

Since the holdback valve 22 is set to a predetermined 
point, evaporator pressure is increased to a point corre 
sponding to at least 32 F. thus providing heat for thaw 
ing the frost collected on the exterior surfaces of the 
evaporator. 
The hot gaseous refrigerant supplied to evaporator 9 

under such predetermined pressure is placed in heat ex 
change relation with the frost collected on the exterior 
surfaces of the evaporator thawing the frost and condens 
ing the refrigerant. The liquid refrigerant flows through 
suction line 13 until it arrives at holdback valve 22. 
Valve 22 may be set to prevent suction pressure from 
rising above 5 to 10 p.s. i. g. The pressure built up 
ahead of valve 22, forces the liquid refrigerant through 
capillary tube 24 into reevaporator 23. The hot air 
stream from engine 5 passes in heat exchange relation 
with refrigerant in reevaporator 23 thereby evaporating 
the refrigerant. Gaseous refrigerant returns to the com 
pressor through line 25 and that portion of suction line 
13 between holdback valve 22 and compressor 2. Capil 
lary tube 24 and reevaporator 23 provide sufficient pres 
sure drop and sufficient evaporator surface so that the 
liquid refrigerant condensed in evaporator 9 is re-evapo 
rated thus preventing liquid pumping by the compressor. 
When the frost has been removed from the exterior 

surfaces of evaporator 9 the defrosting cycle is discon 
tinued and normal cooling operation of the refrigeration 
system is resumed. 

Receiver 15 contains a minor quantity of liquid refrig- - 
erant. When solenoid valve 14 is closed at the beginning 
of the defrosting cycle, liquid in receiver 15 flows through 
expansion valve 11 into the evaporator 9 thus providing 
sufficient refrigerant to begin the defrosting cycle. In 
addition, such receiver 15 assures that sufficient refrig 
erant is present in the system during the defrosting cycle 
to insure removal of frost from the evaporator. 

If desired, solenoid valve 14 may be omitted, expan 
sion valve 11 closing liquid line 10 during the defrosting 
operation. However, it is generally desirable to employ 
valve 14 as a safety measure to assure that line 10 is 
closed to passage of refrigerant from condenser 4 to evap 
orator 9. 

Since operation of the evaporator and condenser fans 
is discontinued condensation of refrigerant in circula 
tion is prevented in condenser 7 and circulation of warm 
air is prevented in the storage compartment 16. 
With small engines it is necessary to unload the com 

pressor in order to facilitate starting of the engine. Sole 
noid valve 31 may be employed for this purpose if de 
sired. By placing a check valve 32 in line 3 between the 
compressor and the condenser, valve 31 may be employed 
to equalize the high and low side of the compressor at suc 
tion pressure. 

It will be understood the defrosting arrangement of the 
present invention may be employed to heat storage com 
partment 16 as well as to remove frost from the evapo 
rator 9 when it is desired. For example, to prevent the 
temperature of the compartment falling below 32 F. 
While the present invention has been described in con 

nection with a refrigeration system employed in trans 
portation, it will be understood the defrosting arrange 
ment may be employed, if desired, in stationary applica 
tions. 
The present invention provides a simple and inexpen 

sive defrosting arrangement for the evaporator of a re 
frigeration system. It is adapted for use with refrigera 
tion systems employed in transportation. The arrange 
ment may be actuated automatically or manually as de 
sired. The defrosting arrangement assures that only 
gaseous refrigerant returns to the compressor during the 
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4. 
defrosting cycle thereby eliminating wear on the valves 
of the compressor and reducing greatly the noise of com 
pression. The provision of a small receiver or reservoir 
in the liquid line assures sufficient refrigerant present in 
the low side of the system during defrosting. 
While I have described a preferred embodiment of the 

invention, it will be understood the invention is not 
limited thereto since it may be otherwise embodied with 
in the scope of the following claims. 

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

compressor, a condenser, a discharge line connecting 
the compressor and the condenser, an evaporator, a liquid 
line connecting the evaporator and the condenser, ex 
pansion means in said liquid line, a suction line connect 
ing the evaporator and the compressor, a holdback valve 
in said suction line for maintaining evaporator pressure 
at a desired point during a defrosting cycle, a second 
evaporator, a capillary line connecting the second evapo 
rator with the suction line at a point between said hold 
back valve and the evaporator, a fifth line connecting 
the second evaporator with the suction line at a point 
between said holdback valve and the compressor, means 
for evaporating refrigerant in said second evaporator, a 
sixth line connecting the discharge line and the liquid 
line at a point between the expansion means and the 
evaporator, and a solenoid valve closing said sixth line 
during the normal cooling cycle of the refrigeration sys 
te. 

2. A refrigeration system according to claim 1 in which 
a second solenoid valve is provided in the liquid line 
at a point between the expansion valve and the con 
denser to prevent passage of liquid refrigerant from the 
condenser to the expansion means during the defrosting 
cycle of the refrigeration system. . . 

3. A refrigeration system according to claim 2 in 
which a reservoir is provided in the liquid line between 
the expansion means and the second solenoid valve. 

4. In a defrosting arrangement for a refrigeration sys 
tem, the combination of a holdback valve in the suc 
tion line to increase evaporator pressure to a point at 
least corresponding to an evaporator temperature of 32 
F., a reevaporator, a capillary line connecting the re 
evaporator to the suction line of the system at a point 
between the valve and the evaporator, means for evapo 
rating liquid refrigerant collected in the suction line dur 
ing the defrosting operation in the re-evaporator, and a 
line to return gaseous refrigerant from said re-evaporator 
to the compressor. 

5. In a defrosting arrangement for... a compressor-con 
denser-expander refrigeration system, the combination of 
a holdback valve in the suction line to increase evapo 
rator pressure to a point at least corresponding to an 
evaporator temperature of 32 F., a re-evaporator, a 
capillary line connecting the re-evaporator to the suc 
tion line of the system at a point between the valve 
and the evaporator, a line connecting the re-evaporator 
to the suction line at a point between the valve and 
the compressor to return gaseous refrigerant from the re 
evaporator to the compressor, means for passing a heat 
ing medium in heat exchange relation with liquid re 
frigerant in the re-evaporator to evaporate the liquid 
refrigerant, a line connecting the discharge line of the 
refrigeration system with the entrance end of the evapo 
rator of the refrigeration system, and a solenoid valve 
placed in said line to close the same during the normal 
cooling cycle of the refrigeration system. 
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