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My invention relates to refrigerating apparatus and 
more particularly to refrigerating apparatus provided with 
automatic defrosting means for the evaporator or chilling 
unit. 

In refrigerating apparatus employed for the storage of 
foodstuffs, it is a known practice to provide auxiliary heat 
ing means to melt the accumulated frost from the evap 
orator or chilling unit. This heater is usually energized 
after a predetermined period of operation of the apparatus 
or simply after a timed interval, which period or interval 
is indicative of the formation of an excessive amount of 
frost on the evaporator which must be removed in order 
to obtain efficient operation of the apparatus. It is neces 
sary, of course, to provide some means for terminating the 
defrosting period when the frost has been removed. A 
practical arrangement for detecting the complete removal 
of frost is to provide an expansible-fluid thermostat in 
cluding a bellows and a bulb in thermal contact with the evaporator. 
the temperature rise in the evaporator is detected by the 
bulb and expands the bellows to terminate the defrosting 
operation through associated switching means. The satu 

The increase in fluid pressure resulting when 
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rated vapor-filled thermostat has been preferred to the 
liquid-filled because of its lower cost and permissive lighter 
construction. At the coldest point in the vapor-charged 
thermostat (the bulb on the evaporator during normal 
refrigerating operation of the unit) there is a partial con 
densation of the vapor. The vapor-liquid boundary at 
the coldest point establishes a vapor pressure which is 
indicative of the true evaporator temperature. However, 
since the bellows and most of the tubing which connects 
the bellows to the bulb are remote from the bulb, the 
energization of the defrost heater surrounding the evap 
orator to effect defrosting produces a higher temperature 
in the bulb than in the tubing and bellows. This tem 
perature distribution results in an occurrence of the partial 
vapor condensation with its accompanying vapor-liquid 
gas boundary at some point in the vapor-charged thermo 
stat other than at the bulb thus producing a pressure 
indication at the bellows which is not a true indication 
of evaporator temperature. 

Accordingly, it is an object of my invention to provide 
a new and improved arrangement for automatically con 
trolling the defrosting of the evaporator unit of a refrig 
erator having auxiliary evaporator heating means and 
which utilizes a vapor-charged thermostat responsive to evaporator temperature. 

It is another object of my invention to provide a novel 
arrangement for accurately sensing evaporator tempera 
ture with a vapor-charged thermostat so as to terminate 
the evaporator defrosting operation in a refrigerator at 
substantially the moment when the accumulated frost has 
been removed. . 

it is still another object of my invention to provide an 
improved, automatic, defrosting control arrangement 
utilizing a vapor-charged thermostat responsive to the 
evaporator temperature in a refrigerator which is com 
pensated so as not to be adversely affected by the tem 
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2. 
perature of the evaporator defrost heating means relative 
to the ambient temperature surrounding parts of the de 
frost control remote from the heating means. 

It is a further object of my invention to provide a new 
and novel control arrangement for automatically defrost 
ing the evaporator of a refrigerator which is simple in con 
struction, highly accurate in operation, inexpensive to 
construction and capable of extended operation with a 
resultant improvement in the operating efficiency of a refrigerating apparatus. 

In carrying out my invention, I provide defrosting heat 
ing means for the evaporator of a refrigerator which are 
periodically energized to melt the accumulated frost from 
the refrigerator evaporator surfaces. A gas-type thermo 
stat containing an expansible vapor has a bulb in intimate 
thermal contact with the evaporator so that the evaporator 
temperature sensed by the bulb will be indicated by the va 
por pressure in the thermostat. This vapor pressure actu 
ates through associated switch means a termination of the 
defrosting period when the predetermined evaporator tem 
perature is reached. I also provide means associated with 
my thermostat which maintain the bulb at a lower tem 
perature during defrosting than the remaining part of 
the thermostat, or, in other words, will assure that the 
bulb is the coldest point, to give an accurate evaporator 
temperature reading at all times. 
The novel features which are believed to be character 

istic of my invention are set forth with particularity in 
the appended claims. My invention itself, however, both 
as to its organization and mode of operation may be best 
understood by reference to the following description taken 
in conjunction with the accompanying drawings in which: 

Fig. 1 is a partial sectional view of a refrigerator in 
cluding my invention; 

Fig. 2 is an enlarged view partially in section of my 
invention; 

Fig. 3 is a sectional view taken substantially along line 
3-3 of Fig. 2; and 

Fig. 4 is a schematic diagram of the electrical circuit 
of my invention. 

Referring now to Fig. 1, have illustrated one embodi 
ment of my invention having a refrigerator cabinet which 
includes an outer metal wall i and an inner metal wall 
or liner 2, the space between the walls being filled with 
suitable heat insulating material 3. The walls are formed 
to provide a door opening 4 at the front of the cabinet 
and a heat insulating breaker strip 5 joins the inner and 
outer walls 1, 2 of the cabinet in the area of the door 
opening 4. The inner liner 2 defines a food storage com 
partment 6 within the cabinet and the door opening 4 
provides an access to that compartment. The opening 4 
may be closed by any suitable insulated door 7. 
The storage compartment 6 is refrigerated by means 

of a suitable mechanical refrigeration system which in 
cludes an evaporator 8, a compressor 9 and a condenser 
(not shown). The various components of the refrigera 
tion system associated with my invention are intercon 

60 

65 

70 

nected in the conventional manner (not shown) to form a closed refrigeration system. 
The evaporator 8 is located within the upper portion of 

the food storage compartment 6 and is preferably ar 
ranged as shown in Fig. 1 in intimate heat exchange rela 
tionship with a low temperature freezing compartment 10. 
It should be understood that the evaporator 8 may be 
arranged in any suitable manner within the compartment 
6 as its location does not affect the operation of my 
invention. Thus foodstuffs may be stored at below 
freezing temperatures in compartment 10 and the com 
partment 6 used for the storage of food stuffs at tempera 
tures above freezing as it is of such capacity that it is 
refrigerated by the evaporator coil 8 to a lesser degree 
than the compartment 10. 
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During the operation of my refrigerator, the air which 
spills into compartment 6 by the frequent opening of 
the door 7 is generally of high humidity and when cooled 
by the evaporator 8 its entrained water vapor condenses 
on the surfaces of the evaporator. Over a period of time 
this action results in a build-up of frost on the evaporator 
8 which acts as an insulation between the evaporator 
surfaces and the air in the storage compartments. 6, 10. 
This results in a reduced efficiency in the operation of the 
refrigeration system as less heat is removed from the 
food storage compartments. In order to provide for the 
removal of this accumulated frost, I provide means to 
melt the frost from the evaporator surfaces. More spe 
cifically, I locate a heater 11 in intimate thermal contact 
with the evaporator 8, and the outer surfaces of the low 
temperature storage compartment 10... When the heater 
11 is energized, the frost is melted and the resulting 
water may be removed from the refrigerator in any con 
venient manner. Although I have preferably, shown an 
electrically operated defrost heater, it will be understood 
that any type of heating means may be used such as re 
versing the flow of refrigerant through the evaporator 8. 
For instance, instead of energizing a heater 11 when de 
frosting is required, a solenoid operated valve may be 
provided which when energized establishes connections 
which reverse the flow of refrigerant through the refrig 
-eration system. Evaporator 8 thus acts as a condenser, 
the surfaces of which become warm enough to melt the 
*accumulated frost. . . . . . . . . . . 

Referring now to Fig. 4, I have shown the refrigeration 
compressor 9 arranged in a circuit with a pair of elec 
trical supply conductors 12, 13 which supply power to 
operate the motor (not shown) to drive the compressor 
9. One side of the compressor 9 is connected directly 
: to conductor. 12 and the other side to a contact14. A 
Switch arm 15 pivotable at 16 is arranged to engage con 
tact 14 in one position and thus connect the compressor 
to line conductor 13. In its other position, the switch 
arm 15 engages the upper contact 17 which is connected 
to one side of the defrostheater 11 the other side of which 
disconnected to conductor 12 thus placing the heater across 
the supply conductors 12, 13 so that current flows through 
the heater to begin the defrosting operation. It will be 
Seen that the compressor is disconnected simultaneously 
from the line with the energization of the heater by the 
opening of contact14 and switch arm 15. - 

I preferably initiate the defrosting operation by a con 
ventional clock timer 18 of which the switch arm is 
along with contacts 14, 17 are integral parts. This timer 
may be any of the well-known motor driven clock timers 
which are operable after a timed period to produce this 
desired control and may be connected to any source of 
powerfor operation (not shown). - . . . . . . . . 

As is Well understood, the temperature of the evap 
lorator is an indication of the removal of frost from the 
evaporator. I therefore employ a gas-type thermostat 
9. Which is arranged (as shown in Fig. 15 to sense the 
temperature of the evaporator 8. The thermostat 19 
comprises a reservoir or bulb 20 positioned in intimate 
thermal contact with the evaporator 8 and connected by 
means of a tube 21 to a bellows 22. (Fig. 4). The bel. 
lows 22, tube 21, and bulb 20 define a closed chamber 
for an expansible saturated vapor. This gas-type thermo 
stat may be of any type generally well-known, in which 
the vapor pressure within the bellows 22 is a function of 
the temperature of the bulb 20 so that expansion and 
contraction of the bellows 22 is in response to increases 
and decreases in temperature of the vapor in the bulb 18 
respectively. I have not shown in my drawing the par 
ticular arrangement of the bellows assembly and its re 
lationship to the timer 18 but it is well understood in this 
type of control that the bellows 22 is preferably con 
nected to the timer 18 in a manner so that the movement 
of the timer Switch arm 15 is also controlled by the bel lows. This general arrangement is clearly shown dia 
grammatically in Fig. 4. - - - - - - - - - - - - 
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4. 
As is well understood in the vapor-type-of-thermostat, 

there is a partial condensation of the saturated vapor in 
the closed vapor chamber at the coldest point in the 
thermostat. The vapor pressure at this gas-liquid bound 
ary establishes the pressure in the vapor chamber which 
represents accurately the temperature at the point of 
partial vapor condensation. For this reason the bulb 20 
will accurately sense. evaporator temperature, when lo 
cated as shown in Fig. 1-in contact with evaporator 8 as 
in normal refrigeration operation the evaporator, is the 
coldest point in the thermostat system. In other words, 
as the bulb is the coldest point in the gas-type thermo 
stat system, the vapor. system? at the vapor-liquid-gas 
boundary caused by the partial vapor condensation rep 
resents the true evaporator temperature and the defrost 
ing cycle is thus accurately established. 

However, when the defrost heater 11 is energized, the 
temperature of the evaporator and consequently the bulb 
in thermal relationship with the heater.:11- and evap 
orator 8. rises rapidly. The remaining parts-of-the-vapor 
thermostat such as the tube 21 and the bellows 22 which 
are generally located remote, from the heater 11 and 
which may even be buried in cabinet insulation...have 
previously taken on the temperature of the cabinet and 
surrounding walls. Thus, they are substantially unef 
fected by the heat of the defrost heater 11, and therefore 
remain at a temperature somewhat below, the tempera 
ture at the evaporator during defrost. The temperature 
of the bulb. 20 now is no longer, the lowest temperature 

30 thermostat system occurs-elsewhere establishing a vapor 
liquid boundary which produces, a pressure response in 
the bellow's 22 indicative of a temperature.at, a location 
other than at the evaporator 8. 

in the thermostat. and the point of condensation in the 

Referring now to Fig. 2, in order to maintain the tube 
21 and the bellows 22 at a higher temperature than the 
bulb 20 during the defrost cycle, I provide, an auxiliary 
heating wire 23 which is arranged in a double-length, 
in heat transfer relationship therewith, along substantially 
the major portion of thermostat tube 21. Preferably, 
turns of the heater 23 are also wrapped-around the bel 
lows 22 as shown in Fig. 2, so that the vapor in the bel 
lows as well as the tube 21 will be warmed by the heat 
when the heater 23 is energized. The heating wire 23 
may be of any suitable type of flexible, insulated heating 
wire and is preferably doubled back as shown in Fig. 2 in 
two lengths in order that the two ends 24 and 25 may be 
brought to a location externally of the food compartment 
6 and wired into the circuit of Fig. 4. As will be seen 
in Fig. 4, the heating wire 23 is in parallel circuit rela 
tionship with the defrost heater 11 and is energized, si 
multaneously therewith. The heating wire 23 is re 
tained in contact with the thermostattube 21 by means 
of a flexible, insulated sheath 26 which extends circum ferentially of the tube from immediately adjacent the 
bellows 22 along the tube 21 to a location in the vicinity 
of where the bulb 20 is connected to the tube as shown in Fig. 1. At the open end 27 of the sheath 26, I provide 
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a seal 28 which seals the end of the sheath to prevent the 
entry of moisture from the storage compartment 6. The 
seal 28 is provided with a central bore 29 through which 
the tube 21 passes. - 

It is necessary to provide some means to dispose of 
the waterformed when the frost on the evaporator 8 and 
compartment 10 melts. I have provided a trough ortray 
30 arranged directly below the evaporator coil 8 and com 
partment 10 as shown in Fig. 1 extending across the com 
partment 6 and slanted rearwardly so as to catch the 
water falling from above during defrosting. The water 
caught in the tray flows rearwardly and may be disposed 
of by any suitable means such as a drain pipe. I have 
not shown any particular arrangement for removal of 
the defrost water and it is to be understood that any con 
ventional means may be used to produce the desired type 
of water disposal. - - - - - 

In the operation of my invention the clock timer 18 
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after the termination of a predetermined period accord 
ing to the defrosting requirements acts to move the con 
tact arm 15 upwardly opening contact 14 and de-ener 
gizing the motor of compressor 9. The contact arm 
moves further to close contact 17 and thereby establish a 
circuit from conductors 12, 13 to the heaters 11, 23. At 
the same time the timer 18 ceases to operate on its tim 
ing cycle as the movement of its switch arm 15 discon 
nects the timer from its power supply. Thus, both the 
defrost heater 11 and thermostat heater 23 are energized. 
At the instant the heaters are energized, the temperature 
of the evaporator 8 sensed by the bulb 20 is lower than 
the remaining parts of the thermostat 19. The action 
of the defrost heater 11 which is of considerable wattage 
concentration quickly warms the evaporator 8 and the 
storage compartment 10 and the accumulated frost be 
gins to melt. This heating of the evaporator 8 and com 
partment 10 consequently causes the bulb 20 to rise in 
temperature due to its intimate thermal contact with the 
evaporator. Thus the bulb tends to rise in temperature 
above the remaining portions of the thermostat 19. 
However, since the heater 23 is also energized simultane 
ously with the defrost heater 11, the portion of the tube 
21 in contact with the heating wire 23 along with the 
bellows 22 also rise in temperature. The heater 23 is 
selected of such wattage concentration that although the 
heater 11 is of greater wattage concentration, the small 
er mass of the tube 21 and bellows 22 in contrast with 
the large mass of the evaporator 8 and storage compart 
ment 10 will result in the tube 21 and bellows 22 rising 
in temperature at the same rate as the evaporator 8 and 
compartment 10. 
As the accumulated frost continues to melt from the 

evaporator 8 and compartment 10, the temperature in 
the bulb 20 rises accompanied by a rise in the vapor pres 
Sure in the closed vapor chamber of the thermostat 19. 
During the entire defrosting operation the heater 23 has 
been energized to insure that regardless of the tempera 
ture rise at the bulb 20, the thermostat tube 21 and bel 
lows 22 will constantly remain at a higher temperature 
than the bulb. This means that the point of partial va 
por condensation in the thermostat is always at the feel 
er bulb to retain it as the coldest point in the thermostat 
19 and a pressure reading corresponding to the true 
evaporator temperature is indicated at the bellows. 
When the temperature in the bulb reaches a tempera 

ture indicative of the removal of all the frost from the 
evaporator 8 and compartment 10, the vapor pressure 
corresponding to that temperature produces an expansion 
of the bellows 22 to such an extent that the switch arm 
15 is moved downwardly disengaging from contact 17 
and thereby disconnecting heaters 11, 23 from the cir 
cuit of Fig. 4 and engaging contact 14 to connect the 
motor of compressor 9 into the circuit for resuming the 
operation of the refrigeration system. The timer 18 is 
also once again connected into its power source to re 
Sume operation of the timer to begin operation of the 
refrigerating apparatus and defrost timing cycle once 
again. 

It should be understood that in addition to control 
ling the operation of the defrosting arrangement of my 
invention and the de-energization of the compressor dur 
ing defrosting, additional control means 31 which are 
conventional in this type of refrigerator can be provided 
which cycle the compressor on and off in order to main 
tain the temperatures in the food compartments 6 and 10 
at the desired levels. This control means may, if de 
sired, be arranged in combination with the defrosting 
control arrangement as shown in Figs. 1, 2 and operated 
in response to the temperature of the evaporator sensed 
by the thermostat bulb 20 to cycle the compressor 9 dur 
ing the normal operation of the refrigeration system. It 
should be understood, however, that my invention may 
be used independent of the cycling control means 31. 

It will be seen that I have provided a new and im 
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6 
proved arrangement for accurately and simply terminat 
ing the defrosting operation in a refrigerator where a 
vapor-charged thermostat is employed to sense evapo 
rator temperature. Through the use of my improved 
arrangement no longer can the defrosting operation-be 
terminated prematurely leaving unremoved frost on the 
chilling surfaces nor will the defrosting operation con 
tinue on past the point where the frost is completely re 
moved resulting in an excessive warming up of the food 
storage compartment and possible spoiling of the food 
contained therein. My invention not only simplifies the 
operation of defrosting a refrigerator evaporator but per 
mits the use of the preferred type of thermostat contain 
ing a saturated vapor. The use of the vapor-type thermo 
stat results in a considerable reduction in cost over other 
types of thermostats. 
While in accordance with the patent statutes I have 

described what at present is considered to be the pre 
ferred embodiment of my invention, it will be obvious to 
those skilled in the art that various changes and modifi 
cations may be made therein without departing from my 
invention and I therefore aim in the appended claims to 
cover all such changes and modifications as fall within 
the true spirit scope of my invention. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. In a refrigerator, an insulated cabinet having a food 

storage compartment, a refrigeration system including a 
compressor and an evaporator for cooling said compart 
ment, first heating means for defrosting said evaporator, 
defrost-initiating means to simultaneously activate said 
first heating means and to de-activate said compressor, 
pressure actuated means for de-energizing said first heat 
ing means and energizing said compressor, an expansible 
gas bulb in thermal contact with said evaporator commu 
nicating and forming with said pressure actuated means 
a closed chamber, second heating means for heating por 
tions of said closed chamber other than said expansible 
gas bulb, said defrost-initiating means also activating said 
second heating means with said first heating means, said 
second heating means being of such capacity that said 
bulb is at a lower temperature than the remaining por 
tions of said closed chamber during defrosting of said 
evaporator, and said pressure actuated means acting 
upon a predetermined temperature in said evaporator to 
deactivate said first and second heating means. 

2. In a refrigerator, an insulated cabinet having a food 
storage compartment, a refrigeration system including a 
compressor and an evaporator for cooling said compart 
ment, a first electric heater for defrosting said evapora 
tor, a gas-operated thermostat including a bulb, a pres 
sure actuated bellows, a tube communicating said bulb 
with said bellows and forming with said bulb and bel 
lows a closed chamber, said bulb arranged in intimate 
thermal contact with said evaporator, a second electric 
heater in thermal relationship with said tube and bel 
lows, a timer arranged to periodically de-activate said 
compressor and energize said first and second electrical 
heaters, said second electrical heater being of such ca 
pacity to maintain said bulb at a lower temperature than 
said tube and bellows during defrosting, and said pres 
Sure actuated bellows acting upon a predetermined tem 
perature in said evaporator to cause said timer to de-ac 
tivate said first and second heaters and activate said 
compressor, 

3. A combination as in claim 2 in which said second 
electrical heater is arranged in at least one double row 
parallel to said tube, and an insulated sheath enclosing 
said heater and tube. 

4. In a refrigerator, an insulated cabinet having a food 
storage compartment, a refrigeration system including a 
compressor and an evaporator for cooling said compart 
ment, a first electric heater for defrosting said evapora 
tor, a gas-operated thermostat including a bulb arranged 
in intimate thermal contact with said evaporator, a pres 
Sure actuated bellows arranged without said compart 
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mentj-a-tube-extending-through said compartment and 
-communicating said-bulb with said bellows, and forming 
i with said bulb-and-bellows a closed chamber, a second 
electric heater-in-thermal-relationship with said tube; and 
-bellows, said heater-positioned in at least one double 
-row parallel to said tube, an insulated sheath enclosing 
- the portion-of said tube and heater extending through 
}said compartment, a timer arranged to periodically de 
factivate said-compressor and energize said first and sec 
cond selectric heaters, said second-electric heater being 
of such capacity that said bulb at a lower temperature 
than said -tube-and-bellows during" defrosting, and said 
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pressure actuated bellows: acting upon a predetermined 
temperature in said evaporator to cause said timer to de 
activatei said first afid second heaters and activate said compressor. 
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