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This invention relates to mechanical refrigera-
tion and refrigerators, and more particularly to
the automatic defrosting of the evaporator coils
of such refrigerators.

One object of the invention is to provide a
mechanical refrigerator of the compressor, con-
denser, receiver, evaporator type with means for
automatically passing warm refrigerant fluid
from the receiver into the evaporator so as to
quickly raise the temperature thereof and effect
the removal of frost accumulation thereon.

<Another object of the invention is to effect an
automatic quick defrosting of the evaporator coils
of a refrigerator each time thaf the refrigerator
enclosure is opened.

Another object of the invention is to provide
for quick defrosting of the evaporator of a me-
chanical refrigerator by by-passing the expansion
valve and passing the warm refrigerant fluid di-
rectly into the evaporator.

Other objects and features of the invention will
be readily apparent to those skilled in the art
from the specification and appended drawings
illusirating certain preferred embodiments in
which:

Figure 1 is a diagrammatic front elevational
view of a mechanical refrigerator according to
the present invention.

Figure 2 is a detailed view, partly in section,
of a combined expansion and by-pass valve for
controlling the flow of refrigerant fluid to the
evaporator.

Figure 3 is a simplified wiring diagram of the
confrol circuit for the by-pass valve thirough the
conventional refrigerator door switch.

Pigure 4 is a simplified wiring diagram snmlar
to Pigure 3 but including a time delay relay for
maintaining defrosting operation for a predeter-
mined time interval after the door is closed.

The refrigerator as represented in Figure 1
comprises a cabinet 1 having an openable door 2
for the refrigerated compartment. Within the
lower compartment of the cabinet are disposed
an electric motor 3 driving a compressor 4 whose
pressure outlet is connected to condenser coil 5.
The outlet of the condenser § is connected to a
receiver 6 for the refrigerant fluid. Within the
refrigerated compartment is disposed the evapo-
rator coil T having its inlet connected through
expansion valve 8 and conduit 9 to the receiver
6. The outlet of the evaporator coil 6 leads to a
liquid trap I{ which in turn is connected through
conduit 12 to the intake of the compressor 4.

The expansion valve 8, as shown in Figure 1,
is of the temperature control type having a tem-
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perature responsive bulb I3 responsive to the
outlet of the evaporator. Conventionally, an au-
tomatic expansion valve, pressure controlled, can
be substituted for the thermosta.tlcauy controlled
expansion valve.

According to the present invention, a by-pass
valve for the expansion valve is provided and,
as herein specifically disclosed, these are com-
bined into a unitary structure as shown in Fig-
ure 2. The valve inlet at i4 is connected through
conduit 9 to the receiver 6. The valve outlet 15
is connected to the evaporator coil 1. The expan-
sion valve control for normal cooling operation
is indicated at 16. There is also provided for the
quick defrosting operation, according to the pres-
ent invention, the solenoid controlled by-pass
valve indicated at i1 operated by movement of
an armature or core I8 under the control of a
solenoid coil {9 against the bias of a spring 21.

Figure 3 illustrates one form of electric circuit-
for the control according to this invention. The
switch 22 may be the conventional door operated
switch used to control the illumination within
the refrigerated chamber and the light controlled
thereby is indicated at 23. However, in series
with this circuit there is disposed the solenoid
coil 18 operating the by-pass valve {1. The mo-
tor control thermostatic switch is indicated at 24.

The control circuit of Figure 4 is similar to
that of Figure 3 but includes a time delay relay
having an operating coil 25 and contacts 26 which
close instantaneously but open after a predeter-
mined time interval after deenergization of the
coil 25.

In the operation of the defrosting. system, ac-
cording to this invention, when the door 2 to
the refrigerated chamber is opened, the switch
22 is closed to complete a circuit through the
solenoid coil 19 which attracts the core I8 and
opens the by-pass valve I1. This permits the
warm refrigerant fluid from the receiver § to pass
directly into the evaporator T to quickly raise its
temperature and to remove the frost accumula-
tion. With the normal frequency of operation
of the door 2, the normal interval of door open-
ing and increase in the temperature of the
evaporator will be sufficient to remove the frost
accumulation; however, under abnormal condi-
tions, it may be desirable to-maintain the heat-

.ing and defrosting cycle for a greater period of

time and this may be accomplished by the cir-
cuit of Figure 4 by the setting of the: time de-
lay relay so that if the switch 22 is again opened
by closing of the door 2, the solenoid 19 is main-
tained energized through the delayed opening
of the contacts 26. When the solenoid {9 is de-
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energized, the by-pass to the valve 17 closes and
the control of the flow of refrigerant from the re-
ceiver 6 is again placed in the normal action of
the expansion valve whereupon the cooling cycle
within the evaporator T will be resumed.

The trap i1 shown in Figure 1 will ordinarily
not be required since even in the defrosting cycle
the refrigerant fluid within the evaporator T will
be in the form of a gas due to its lowered pres-
sure. However, in certain installations or under
extreme conditions, it is conceivable that the re-
frigerant fluid may be present in the evaporator
as a liquid and the function of the trap (1 is to
insure that such liquid will not be carried over
into the compressor intake. If any refrigerant
in liquid form is caught in the trap it will, upon
the resumption of the normal cooling cycle, be
changed into a gas and will pass fo the compres-
sor intake in the usual manner,

While the invention has been disclosed as-con-
trolling the action of the by-pass valve for the
expansion valve by the opening of the refriger-
ated compartment, it is clear that any other de-
sired motivating condition may be used for auto-
matically effecting the opening of the by-pass
valve to effect the quick defrosting cycle.

While certain preferred embodiments of the
invention have been specifically disclosed, it is
understood that the invention is not limited
thereto as many variations will be readily ap-
parent to those skilled in the art and the inven~
tion is to be given its broadest possible interpre-
tation within the terms of the following claims.

What is claimed is:

1. In a refrigerator, a compressor for the re-
frigerant fluid, a condenser for the fluid, an
evaporator in which the fluid expands to perform
a cooling operation, an expansion valve con-
trolling the passage of refrigerant fluid between
the condenser and the evaporator and means for
automatically by-passing the expansion valve in
response to an operating condition to pass the
warm refrigerant fluid directly into the evapo-
rator in the same direction as in the cooling op-
eration to quickly raise the evaporator tempera-
ture and effect a defrosting operation.

2. In a refrigerator, a compressor for the re-
frigerant fluid, a condenser in which the fluid
from the compressor is cooled, a receiver in which
the fluid from the condenser is stored, an evapo-
rator in which the fluid expands to perform o
cooling operation, an expansion valve controlling
the passage of refrigerant fluid from the receiver
into the evaporator, and means for by-passing
the expansion valve to pass the warm refrigerant
fluid directly into the evaporator in the same di~
rection as in the cooling operation to quickly raise
the evaporator temperature and to effect a de-
frosting operation.

3. In a refrigerator, a compressor for the re-
frigerant fluid, a condenser in which the fluid
from the compressor is cooled, a receiver in which
the fiuid from the condenser is stored, an evapo-
rator in which the fluid expands to perform a
cooling operation, an expansion valve controlling
the passage of refrigerant fluid from the receiver
into the evaporator, and means for automatically
by-passing the' expansion valve in response to
an operating condition to pass the warm refriger-
ant fluid directly into the evaporator in the same
direction as in the cooling operation to quickly
raise the evaporator temperature and effect a de-
frosting operation.

4, In a refrigerator, a compressor for the re-
irigerant fluid, a condenser in which the fluid
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from the compressor is cooled, a receiver in which
the fluid from the condenser is stored, an evapo-
rator in which the fluid expands to perform a
cooling operation, an expansion valve controlling
the passage of refrigerant fluid from the receiver
into the evaporator, and means for by-passing
the expansion valve in response to opening of the
refrigerated compartment to pass the warm re-
frigerant fluid directly into the evaporator in
the same direction as in the cooling operation to
quickly raise the evaporator temperature and
effect a defrosting operation.

5. In a refrigerator, a compressor for the re-
frigerant fluid, a condenser in which the fluid
from the compressor is cooled, a receiver in which
the fluid from the condenser is stored, an evapo-
rator in which the fluid expands to perform s
cooling operation, an expansion valve controlling
the passage of refrigerant fluid from the receiver
into the evaporator, means for opening a by~-pass
around the expansion valve in response to open-
ing of the refrigerated compartment to pass the
warm refrigerant fluid directly into the evapo-
rator in the same direction as in the cooling op-
eration to quickly raise the evaporator tempera-
ture and effect a defrosting operation, and means
for maintaining said by-pass open for a prede-
termined time interval after closing of the re-
frigerated compartment.

6. In a refrigerator, a compressor for the re-
frigerant fluid, a condenser in which the fluid
from the compressor is cooled, a receiver in which
the fluid from the condenser is stored, an evapo-
rator in which the fluid expands to perform a
cooling operation, an expansion valve controlling
the passage of refrigerant fluid from the receiver
into the evaporator, a solenoid operated valve
providing a direct by-pass around said expan-
sion.valve, a switch operated to-closed position
by each opening of the refrigerator door and con-
nected to effect energization of said solenoid
valve whereby opening of the refrigerator door
effects a by-pass of the expansion valve to pass
the warm refrigerant fluid directly into the evap-
orator in the same direction as in the cooling
operation to quickly raise the evaporator temper-
ature and effect a defrosting operation.

7. In a refrigerating system, a compressor in
which the refrigerant fluid is compressed, an
evaporator in which the refrigerant expands to
reduce the temperature, and means for auto-
matically passing through the evaporator refrig-
erant fluid without passing through its normal
cooling cycle so as to raise the evaporator tem-
perature to effect a defrosting . operation, and
means for effecting said automatic passage each
time the refrigerator enclosure is opened.

8. In a refrigerating’ system, a compressor in
which the refrigerant fluid is compressed, an
evaporator in which the refrigerant expands to
reduce the temperature, and means for auto-
matically passing through the evaporator refrig-
erant fluid without passing through its normal
cooling cycle so as to raise the evaporator tem-
perature to effect a defrosting operation, means
for effecting said automatic passage each time
the refrigerator enclosure is opened, and means
for continuing said automatic passage for a pre-
determined time interval after closing of the re-
frigerator enclosure. )

9. In a refrigerator, a compressor for the re-
frigerant fluid, a condenser in which the fluid
from the compressor is cooled, an evaporator in
which the fluid expands to perform a cooling

78 operation, an expansion valve controlling the



2,534,033

5

Jassage of refrigerant fluld between the con-
denser and evaporator, and means for by-passing
the expansion valve each time the refrigerator
enclosure is opened to pass the warm refrigerant
fluid directly into the evaporator in the same
direction as in the cooling operation to quickly
raise the evaporator temperature and effect a
defrosting operation.

10. A defrosting device for a refrigerator, com-
prising a compressor for the refrigerant fluid;
a condenser into which the fluid is fed by the
compressor and in which it is cooled; a receiver
in which the cooled fluid leaving the condenser is
stored; an evaporator in which the fluid performs
a cooling operation; means forming a passage
between said receiver and said evaporator, said
passage including a throttling means for reduc-
ing the pressure of the fluid entering the evapo-
rator to perform its cooling cycle, said condenser
and the receiver in line with said condenser pro-
viding the sole path through which during the
cooling and defrosting cycle fluid from said com-
pressor reaches said passage; means forming a
return passage leading from said evaporator to
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said compressor; and a by-pass for sald throttling
means to pass the fluid from said receiver directly
into the evaporator, in the same direction as
during the cooling cycle, without passage through
throttling means so as to quickly raise the evapo-
rator temperature and effect a defrosting opera-
tion. '
PAUL KOLLSMAN.
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