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1. 
My invention relates to refrigerating Systems 

Wherein a liquid refrigerant is Supplied to an 
evaporator and there vaporized to reduce the 
temperature of air adjacent to or flowing over 
the evaporator. My invention relates particu 
larly to methods and means for removing frost 
or ice from the coils, fins, baffles, drip pans or 
other surfaces associated with the evaporator. 
The accumulation of frost and ice on the Sur 

faces of an evaporator lowers the refrigerating 
efficiency very considerably by reducing the rate 
of heat, transfer from the adjacent air to the 
evaporator and by obstructing the flow of air 
Over the Surface of the evaporator. In the usual 
household or commercial refrigerator used to 
maintain air at temperatures in the neighbor 
hood of 40° F. defrosting is usually effected by 
cutting off the flow of refrigerant to the evapo 
rator and allowing heat from the air adjacent to 
the coils and fins to melt the frost or ice. This 
method of defrosting is slow and troublesome to 
the housewife or others and cannot be employed 
at all when the refrigerating system is used to 
maintain the air adjacent the evaporator at tem 
peratures below freezing. 
In order to Overcome difficulties inherent in 

prior methods of defrosting evaporators it has 
been suggested that electrical heating elements 
be employed for raising the temperature of the 
Coils and fins periodically to melt the ice thereon. 
However, Such systems require the use of such 
heavy current loads that they are uneconomical 
and have even been known to melt the evaporator 
and to cause fire and explosion of the refrigerant 
gaS. 

It has also been suggested that hot refrigerant 
from the compressor be passed directly to the 
evaporator to melt the ice which has accumu 
lated. However, the amount of ice on the coils 
and fins and the amount of heat required to melt 
Such ice are frequently so great as to prolong the 
defrosting operation unduly. Moreover, the 
amount of heat carried by the compressed re 
frigerant gas is quite limited and the gas Soon 
condenses in the evaporator and cannot be re 
used as a defrosting agent until it has again been 
vaporized by the application of latent and Sensible 
heat thereto. Oil laden. With the refrigerant or 
a leaky or Sticky Walve also may cause liquid re 
frigerant to be carried to the compressor thus 
impairing the operation of the compressor. 

In one method wherein hot refrigerant is Sup 
plied to the evaporator for defrosting purposes, 
an element is provided for Storing heat in a body 
of liquid or other heat storage medium during 
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the normal refrigerating period, and this heat 
is used to vaporize the refrigerant passing from 
the evaporator to the compressor during the de 
frosting cycle. However, the temperature of 
such a heat storage medium is reduced rapidly 
during the defrosting operation. So, that its ef 
fectiveness is diminished in a short period of 
time and when the operation is prolonged the 
stored heat is often expended before the removal 
of frost and ice from the evaporator Surfaces has 
been completed. This situation is encountered 
most frequently when the evaporator is eXposed 
to contact with moist air and the accumulation 
of ice is most troubleSome. 
In order to overcome these objections to meth 

ods and constructions of the prior art, I have de 
veloped a system for removing froSt and ice from 
the surfaces of an evaporator which is rapid in 
operation and economical to use. Moreover, the 
defrosting operation may be continued indefi 
nitely without decrease in effectiveness and for as 
long as may be necessary to insure complete de 
frosting of the evaporator under any conditions 
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which may be encountered. In this Way Com 
plete defrosting of the evaporator is assured, the 
heat reservoir heretofore necessary is eliminated, 
and the length of time required for defrosting 
the evaporator is materially reduced. 
In the preferred form of my invention herein 

described, the heat for revaporizing the refriger 
ant is obtained from waste Sources Such as the 
compressor or motor employed in the system and 
the heat used to evaporate the refrigerant is actu 
ally generated during the defrosting operation. 
Heat contained in the air outside of or passing 
to the refrigerated space also may be used. The 
over-all efficiency of the system is thereby in 
creased and the defrosting operation can be con 
tinued indefinitely. 
One of the objects of my invention is to pro 

vide novel methods and means for renoving frost 
and ice from the surfaces of an evaporator. 
Another object of my invention is to increase 

the efficiency of refrigerating Systems. 
A further object of my invention is to provide 

means for defrosting the coils, fins and other 
surfaces of an evaporator more quickly and ef 
fectively than heretofore. 
A particular object of my invention is to utilize 

heat heretofore lost in a refrigerating System for 
removing frost and ice from the Surfaces of an 
evaporator. 
These and other objects and features of my 

invention Will appear from the following de 
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Scription thereof in which reference is made to 
the figules of the accompanying dra Wing. 

In the drawing: 
Fig. 1 is a diagrammatic illustration of a typical 

refrigerating System embodying my inventioi, 
and 

FigS. 2 and 3 each illustrate a different alter 
native construction embodying my invention. 
That form of my invention illustrated in Fig. 1. 

is embodied in a conventional refrigerating SyS 
ten including a compressor 2 driven by a motor 
A for Supplying refrigerant to condenser 6 throug 
the pressure line 3. Liquified refrigerant from 
the condenser passes to the receiver is and is 
Supplied to the evaporator 2 through the Sup 
ply line is under control of the expansion valve 
f6. The refrigerant is vaporized in the evapora 
tour and returns to the compressor through the 
return line 8. A reheating element 2 is con 
tained in the return line 8 between the evapola 
tol and compressor for insuring complete Wa 
porization of the refrigerant returning to the 
compressor. Further in order to defrost the 
evaporator 2, a by-pass line 22 extends from the 
preSSure line 3 to the Supply line 4 and is coin 
trolled by the valve 24. In accordance with ny 
invention the reheater is supplied with novel 
means for insuring a continuing and adequate 
Supply of heat thereto for defrosting the evap 
orator. This heat may be derived wholly or in 
part from the air outside the refrigerated space 
and the air preferably is heated by elements such 
as the motor, compressor, condenser or the like. 
The operation of the elements described is as 

follows: 
During normal refrigerating operation the 

compreSSOr Serves to compress a gaseous refrig 
erant and forces it through the pressure line 8 
to the condenser 6. The heat generated by con 
preSSion of the gaS and the latent heat of va 
porization are dissipated in the condenser where 
upon the refrigerant condenses and passes to the 
receiver 6 and hence to the Supply ine i. the 
expansion valve 6 controls admission of the 
liquefied refrigerant to the evaporator where 
the refrigerant is vaporized taking up heat as 
latent heat of vaporization and reducing the tem 
perature of the air adjacent the evaporator. The 
vaporized refrigerant then passes through the 
return line 8 and reheater 2) to the suction side 
of the compressor. The cycle is continued dur 
ing refrigeration until the air adjacent the evap 
Orator is reduced to a predetermined temperature 
or until it is necessary to defrost the evaporator. 
When it is desired to defrost the evaporator 

the valve 24 in by-pass line 22 is opened. The 
hot refrigerant from the compressor then flows 
directly to the evaporator where it gives up its 
heat in melting the ice and frost on the coils, 
finS and other Surfaces a SSociated with the evap 
Orator. The by-pass line through which the hot 
refrigerant flows is preferably soldered or other 
Wise arranged in heat transferring relation with 
the drip pan 25, drain 26 and trap 27 so as to 
Inelt the ice in these elements to prevent over 
flow and insure free passage of water out of the 
refrigerating Space. 
The hot refrigerant passed to the evaporator 

gives up both sensible and latent heat in melt 
ing the ice on the coils and other surfaces and 
is condensed as it is cooled so that it passes to the 
return line 8 as a liquid. The compressor is 
not Ordinarily designed to receive and handle 
the refrigerant in liquid form and in any event 
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4. 
the latent heat of vaporization must be Supplied 
to the refrigerant in order for it to be converted 
into a gas so that it can be compressed and paSSed 
to the evaporator for defrosting purposes. The 
liquid refrigerant from the evaporator is there 
fore passed through the reheater 20 to cause 
it to be completely revaporized before it is Sup 
plied to the compressor. The defrosting cycle 
can then be continued as long as neceSSary aind 
until the evaporator is cleared of ice and frost. 
On coimpletion of the defrosting operation the 
valve 24 is closed to re-establish the refrigelating 
Cycie. 
The general principle of operation of the ele 

inents described above is Well known in theory 
but has not been used extensively in actual prac 
tice because no practical and economical means 
have heretofore been provided for Supplying heat 
to the reheatel in Sufficient amountS or for a Suffi 
cient length of time to insure effective defrosting 
of the evaporator. In particular, When defrost 
ing Systems using hot refrigerant from the con 
pressor are employed for defrosting evaporator 
coils on which ice tends to build up rapidiy, tile 
defrosting operation must be repeated frequently 
or continued for Such a long time that the use of 
eiectrical heating elementS is very costly. On 
the other hand, the heat Stored in a heat ac 
cumuiator during the refrigerating cycle is With 
dirawn rapidly as the defrosting operation Con 
tinues. The temperature of the heat Storage 
medium therefore is lowered since no additional 
heat is supplied to the reheater during the de 
frosting cycle. For this reaSOn the rate at Whicil 
ice and frost are melted becomes slower and slow 
er prolonging the defrosting Operation and in 
many cases the Supply of heat is inadequate to 
insure complete defrosting of the evaporator. 
Under Such circumstances the ice remaining at 
the end of each defrosting cycle builds up until 
the System becomes inoperative ol' at least very 
defective in operation. 
A typical construction in which this situation 

Sometimes arises is shown and described in the 
Copending application of MacMaster and Smith, 
Serial No. 713,284 filed November 30, 1946, which 
issued as Patent No. 2,494,481, January 10, 1950, 
Wherein a self Service display case which is open 
at the top for access to customers is maintained 
at temperatures below 10° F. for the preservation 
of frozen foods. In Such installations ice often 
accumulates on the coils and fins of the evapo 
rator to Such an extent that prior defrosting Sys 
tens are inadequate or prohibitive in expense of 
operation. In other installations, even where the 
relative humidity of the air is low and the tem 
perature of the air adjacent the evaporator is 
above freezing the time required for defrosting 
the evaporator is objectionably prolonged, when 
defroSting means heretofore available are en 
ployed. 
In accordance with my invention heat con 

tained in air from outside the refrigerated space 
and heat produced by the motor, compressor or 
other elements operated during the defrosting 
cycle is Supplied to the reheater. Since the Com 
preSSOr is operated during the defrosting cycle 
and heat contained in the ambient atmosphere 
are continuously available the defrosting opera 
tion may be continued indefinitely until the evap 
orator and other surfaces are cleared of ice. 
Moreover, the heat Supplied to the reheater is 
drawn from the atmosphere or is waste heat from 
the motor, compressor, blower, condenser or other 
elements by Which heat is generated or from 
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which heat is rejected as an incident to the nor 
mal operation of the system. Therefore, no ad 
ditional expense of operation is encountered and 
but little additional equipment is required. 

In the construction illustrated in Fig. 1 a hous 
ing 28 in the form of an open-ended or tubular 
casing extends about the compressor 2, motor 4, 
Condenser 6 and reheater 20. The condenser is 
located at the right hand end of the casing 28 as 
Seen in Fig. 1 and the reheater is located at the 
left hand end. A fan 30 driven by a motor 32 or 
from the compressor motor 4 is positioned in the 
casing adjacent the condenser and serves to cause 
a current of air from outside the refrigerated 
space to flow through the casing 28 and over the 
Condenser, motor and compressor to the reheater. 
The air thus circulated Supplies ample heat to the 
reheater 20 so as to insure continued revaporiza 
tion of the refrigerant in the reheater. The re 
frigerant therefore is continuously and completely 
vaporized before it passes to the compressor dur 
ing the defrosting cycle. Heat drawn from the 
atmosphere alone is in Some cases sufficient for 
this purpose, but for more rapid defrosting I 
utilize the heat of the motor since practically all 
electric motors used in operating the compressors 
of refrigerating systems develop losses in the form 
of heat amounting to from 20 to 50% of the power 
input. 
Operation. Whereas the condenser gives up the re 
sidual heat retained thereby when the defrosting 
cycle is initiated. These and other elements 
generate or give up heat which Would otherwise 
be wasted and lost to the System. In fact the 
dissipation of Such Waste heat has itself presented 
a problem heretofore, whereas I utilize such waste 
heat in a manner to increase the Over-all effi 
ciency of the system and insure rapid and effec 
tive defrosting of the evaporator. Furthermore, 
the heat utilized by the reheater is largely if not 
entirely generated during the continuance of the 
defrosting operation so that there is no diminu 
tion in the amount of heat Supplied for revapor 
izing the refrigerant as the defrosting cycle con 
tinues and the rate at which ice is melted from 
the evaporator is the same at the end of the de 
frosting cycle as when the defrosting cycle is 
initiated. Rapid and complete defrosting of the 
evaporator is thus assured. 
As shown in Fig. 1 the compressor, motor, con 

denser, reheater and blower may be so housed as 
to form a neat, compact unit which is readily in 
stalled in the system and can be produced eco 
nomically for application to existing refrigerated 
constructions. 
In the construction shown in Fig. 2 the re 

heater is formed with a series of coils 44 which 
are positioned adjacent the coils 46 of the Con 
denser 6. The coils of the reheater and Con 
denser are preferably provided with common heat 
conducting fins so that they can be assembled as 
a unit. The air or fluid circulated over the re 
heater and condenser can be used to remove heat 
from the coils of the condenser during the re 
frigerating cycle and to Supply heat to the coils 
of the reheater during the defrosting cycle. It is 
generally preferable when using this construction 
to employ a reversible motor 48 for the fan 50 
and to operate the fan so as to circulate the air 
in a direction from the condenser-reheater unit 
toward the motor during the refrigerating cycle 
and in a direction from the motor toward the 
condenser-reheater unit during the defrosting 
cycle. 

15 

20 

25 

The compressor also develops heat in 
30 

35 

40 

45 

50 

55 

60 

65 

70 

6 
denser and reheater are in fact the same unit 
and are indicated at 52. As in the other systems 
illustrated, hot refrigerant from the compressor 2 
paSSes to condenser-reheater unit 52 through sup 
ply line 8 and liquid refrigerant passes from col 
lector 0 to evaporator 2 through the expansion 
valve 6. The return line 54 conducts refrigerant 
from the evaporator back to the low pressure side 
of compressor 2. In accordance with this form 
of my invention return line 54 is provided with a 
cut-off valve 56 and a by-pass line 58 is provided 
which extends from the evaporator f2 into sup 
ply line 8 and is provided with a valve 60. An 
alternate return line 62 controlled by the valve 
64 extends from the condenser-reheater unit 52 
to the intake side of the compressor 2. The by 
paSS line 22 and valve 24 of the other construc 
tions described are included in the system. 
When using this construction during the refri 

gerating cycle, the hot gaseous refrigerant from 
the compressor 2 passes through the pressure 
line 8 to the condenser where it gives up its latent 
heat and passes to the receiver 8 in the form of 
a liquid. The liquid refrigerant passes to the 
evaporator through the expansion valve 6 and 
after being vaporized returns to the compressor 
through return line 54 to complete the refrigerat 
ing cycle. There is generally no need for the re 
heater during normal refrigerating operation and 
therefore the condenser-reheater unit 52 func 
tions only as a condenser during the refrigerat 
ing cycle. 
When it is desired to defrost the evaporator, 

valve 56 in return line 54 is closed and valve 60 
in the by-paSS line 58 is opened. At the same 
time valve 64 in the alternate return line 62 is 
Opened and valve 24 in the by-pass line 22 is 
opened. When thus regulated, the hot gaseous 
refrigerant from the compressor flows throughby 
pass line 22 to the evaporator where it gives up 
Sensible and latent heat to melt the ice on the 
evaporator. The refrigerant is thus condensed 
and returns through the by-pass line 58 to the 
Condenser-reheater unit 52 which then acts as a 
reheater to vaporize the refrigerant. From the 
unit 52 the gaseous refrigerant passes through 
the alternate return line 62 to the intakeside of 
compressor 2 to complete the defrosting cycle. 
As in the other forms of my invention described, 

heat from the motor, compressor or other element 
operating during the defrosting cycle is supplied 
to the reheater by means of a fan 66 or other 
circulating means So that continued effective 
operation of the reheater is assured even though 
the defrosting Operation is prolonged. 
While I have illustrated and described several 

typical forms of my invention it will be apparent 
that numerous other arrangements and construc 
tions of the various elements in the combination 
may be employed and that the invention is ap 
plicable to both industrial and household refri 
gerators and to Systems in which the temperature 
of the air adjacent to or flowing over the evapola 
tor is either below or above freezing temperature. 
In View thereof, it should be understood that the 
embodiments of my invention herein shown and 
described are intended to be illustrative only and 
are not intended to limit the Scope thereof. 

I claim: 
1. A refrigerating System comprising an eva 

porator, a compressor, an electric motor for 
driving said compreSSOr, a condenser, conduits 
leading from the evaporator to Said compressor, 
from Said compressor to said condenser and from 

In the construction shown in Fig. 3 the con- 75 said condenser back to Said evaporator for direct 
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ing the flow of refrigerant during the refrigerat 
ing cycle of Said Systern, a by paSS condit laadig 
from the compressor to the evaporator for allow 
ing the discharge of refrigerant in a hot gaseo S 
State from the compressor directly into the eva 
porator So as to defrost said evaporator, valve 
means positioned in Said conduits for controlling 
the fiOW of Said refrigerant, a portion of the con 
duit leading from the evaporator to the compres 
Sol being formed into a reheating coil con 
tinuously connected in series therein, an open 
ended casing in which Said reheating coil and 
the compressor motor are located, and a fan for 
directing air over Said compressor motor to Said 
reheating coil. 

2. A refrigerating System conprising a con 
preSSOr, condenser and evaporator, a reheater 
connected between the evaporator and the coin 
pressor for vaporizing refrigerant returning to 
the compressor, Said condenser and reheater en 
bodying tubes connected together by common 
heat radiating fins and a blower positioned to cir 
culate air at a temperature above the boiling point 
of the refrigerant into heat exchanging relation 
With Said tubes and fills. 

3. A refrigerating System having a refrigerat 
ing and a defrosting cycle, comprising a conpires 
Sor, an evaporator, a condenSer-reheater unit 
“connected between the compleSSO and evapora 
tor, means for directing refrigerant through Said 
condenser-reheater in its passage from the coin 
pressor to the evaporator during the refrigerating 
cycle, and means fo directing refrigerant thirough 
the condenser-reheater in its return from the 
evaporator to the compressor during the defrost 
ing cycle and a blower positioned to circulate air 
at a temperature above the boiling point of the 
refrigerant into heat exchanging relation with 
said condenser-reheater. 

4. A refrigerating Syster comprising a con 
pressor, a condensei' and an evaporator connected 
together in Series arrangement by conduit Ireans, 
an electric motor for actuating Said compressor, 
a by-pass conduit for connecting the compressor 
to the evaporator So as to by-pass the condenser, 45 
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a valve in Said by-pass conduit Inovable from a 
closed position maintained during a refrigerat 
ing cycle to an open position for initiating a de 
frosting cycle and allowing hot refrigerant gas 
to foW from Said compressor to the evaporator 
through said by-p3.SS conduit to raise the ten 
perature of the evaporator and melt any ice or 
frost which has accumulated thereon during the 
refrigerating cycle, a reheater coil continuously 
connected in Series between the evaporator and 
compreSSOr as a part of Said conduit means So 
that all refrigerant returning to the compreSSO) 
passes through the reheater coil during both the 
refrigerating cycle and the defrosting cycle, and 
a blower located in position to direct air at a ten 
perature above the boiling point of the refriger 
ant into heat exchanging relation with the re 
heater coil to give up heat thereto and re-vaporize 
liquid refrigerant returning to the conpreSSOr 
from the evaporator. 

VICTOR. W. SMITH. 
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