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This invention pertains to refrigerating apparatus and 
more particularly to means for the controlling of the de 
frosting of refrigerant evaporators. 
Although many devices have been devised for defrost 

ing an evaporator when there is a predetermined build 
up of frost thereon, none of such devices has achieved any 
wide spread commercial success. The deposit of frost 
upon a ?nned evaporator with forced air circulation is 
particularly serious because the narrow air passages be— 
tween the ?ns become clogged with frost quickly, not 
only reducing the transfer of heat from the air to the ?ns 
so as to reduce the reduction in temperature of the air 
but also reducing the rate of air circulation through the 
evaporator to reduce the quantity of air cooled in a given 
time. For example, where the ?ns are spaced six to the 
inch, if frost reduces the space between the ?ns one half, 
the reduction in heat transfer in the refrigerant evapora 
tor will be about sixteen percent. In addition, there 
will also be additional reduction in heat transfer of eleven 
percent due to the reduction of air flow for a combined 
reduction of about twenty-seven percent. It is therefore 
important that the evaporator be defrosted at such a 
time. However, more frequent defrosting than is neces 
sary is wasteful since it undesirably effects the main 
tenance of proper refrigerating conditions. But there has 
always been ditliculty in ?nding a rapid change taking 
place at the time the frost becomes objectionable enough 
to make defrosting desirable which can be used to gen 
erate a force sufficient to operate a defrost control to 
initiate a defrost cycle. 

It is an object of this invention to arrange a refrigerating 
system in such a way as to provide, coincidental to the 
formation of an objectionable amount of frost, a rapid 
reliable change capable of generating a force sufficient to 
operate a defrost control to initiate a defrost cycle. 

It is another object of this invention to arrange a 
refrigerating system in such a way as to provide, coin 
cidental to the formation of an objectionable amount of 
frost, a rapid reliable change in temperature su?icient 
to operate a thermostatic defrost control. 

It is another object of this invention to provide a com 
bined accumulator and interchanger providing a large 
ahount of heat interchange at the outlet of the evaporator 
and to provide a defrost thermostatic control switch on 
the suction line on the outlet of this accumulator inter 
changer to initiate a defrost cycle upon a predetermined 
low temperature of this thermostatic control. 

These and other objects are attained in the form shown 
in the drawings in which a cross-?nned evaporator having 
six ?ns to the inch is provided with an electric defrost 
heater. At the outlet of the evaporator, there is pro 
vided a combined accumulator and interchanger where 
there is concentrated substantially all of the interchange 
that is desirable between the warm liquid from the con 
denser and the cold gas from the evaporator. A fan 
is provided to circulate air from the compartment to be 
cooled through the evaporator. The motor-compressor 
unit is controlled in accordance with the temperature of 
the air at the inlet side of the evaporator. I ?nd that, 
if this accumulator interchanger arrangement provides an 
adequate amount of heat interchange, there is a large 
drop in temperature at the end of the running cycle when 
the evaporator becomes heavily frosted su?‘iciently to 
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make defrosting desirable. According to my invention, 
I provide a wide differential bimetal switch upon the 
suction conduit adjacent the outlet of the accumulator. 
This wide differential type of bimetal switch operates 
when cooled to an abnormally low temperature to initiate 
a defrost cycle. This defrost cycle continues until this 
bimetal switch is heated su?iciently to return to its normal 
refrigeration position. 
The operation of the bimetal defrost switch stops the 

motor-compressor unit as well as the evaporator and 
condenser fans and energizes an electric defrost heater 
associated with the evaporator. The defrost heater heats 
the evaporator and melts the frost therefrom until the 
bimetal defrost switch is heated su?iciently to reset. The 
resetting of the bimetal defrost switch resumes the nor 
mal control of the motor-compressor unit and fans pro 
viding normal refrigeration until the evaporator again be 
comes coated with frost. 

Further objects and advantages of the present inven 
tion will be apparent from the following description, ref 
erence being had to the accompanying drawings wherein 
a preferred embodiment of the present invention is clear 
ly shown. 

In the drawings: 
FIGURE 1 is a diagrammatic plan view of a refrigerat 

ing system embodying one form of my invention; 
FIGURE 2 is a sectional view taken along the line 

2-2 of FIGURE 1 of the suction line showing the bi 
metal defrost switch attached thereto; 
FIGURE 3 is a wiring diagram for the system shown 

in FIGURE 1; and 
FIGURE 4 is a temperature-time chart showing the 

variations in temperature of the suction line at the bi 
metal defrost switch location during running and idle 
periods. 

Referring now to the drawings and more particularly 
to FIGURE 1, there is shown diagrammatically a sealed 
motor-compressor unit 20 which compresses refrigerant 
and forwards the compressed refrigerant through a con 
duit 2?; to the condenser 24 where the compressed refrig 
erant is lique?ed and forwarded through a ?lter drier 
25 to a capillary supply conduit and restrictor 26. The 
capillary tube supply conduit 26 has a heat transfer por 
tion 32 which extends in three lengthwise sections bonded 
in heat transfer relation to the accumulator 30 and ad 
jacent portions of the suction conduit 28 and the outlet 
conduit 38 so as to provide a combined accumulator and 
interchanger. The accumulator 30 is about 34 inch in 
diameter and about 91/2 inches long. The heat transfer 
portion 32 is about 40 inches long. The capillary tube 
supply conduit 26 connects to the inlet 34 of the evapora 
tor 36. The evaporator 36 is of the cross fin and tube 
type having about six ?ns per inch. The outlet conduit 
38 of the evaporator 36 is connected to the inlet of the 
accumulator 30. The suction conduit 28 is connected to 
the outlet of accumulator 30. A centrifugal fan 40 driven 
by an electric motor 42 is provided with an inlet shroud 
44 connecting the outlet side of the evaporator 36 for 
drawing air from the inlet side through the ?ns thereof. 
The centrifugal fan 40 discharges through its outlet 46 
into a compartment 48 to be kept cold. If desired, this 
compartment 48 may be kept at freezing temperatures. 
The air from the compartment 48 circulates to the inlet 
side of the evaporator 36. In front of the inlet side of 
the’ evaporator 36 is a thermostat bulb 50 operatively 
connected to the thermostat switch 52 which controls the 
operation of the motor-compressor unit 20 and the fan 
motors 42 and 54 to coincidentally accumulate frost upon 
the evaporator 36. The fan motor 54 operates the fan 
56 which circulates outside air in heat transfer with the 
condenser 24. If desired, both fans 40 and 56 may be 
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driven by a single motor instead of separate motors as 
shown. 

In the refrigeration circuit according to my invention, 
the accumulator 30 is of copper tubing about 34 inch 
0.1). and about 8 inches long. The capillary tube supply 
conduit 26 is also of copper and has internal and external 
diameters of about 0.031 inch and 0.083 inch. The sup 
ply conduit 26 is bonded lengthwise to the side of the 
suction conduit 28 for a distance of about 9 inches be 
tween the defrost switch 58 and the accumulator 30. The 
conduit 26 continues by being bonded lengthwise to the 
same side of the accumulator 30 in counter?ow heat 
transfer and then is looped back and bonded lengthwise 
along the diametrically opposite side midway between 
the top and bottom of the accumulator. The supply con 
duit continues to a looped portion bonded to the side 
and bottom of about 2% inches of the suction conduit 
28 adjacent the accumulator 30 and is further bonded 
lengthwise to the bottom of the accumulator 30 and 
about 3 inches of the bottom of the outlet conduit 38 
adjacent the accumulator 30. This provides the heat 
transfer portion 32 with a total length of about 40 inches 
of the conduit 26 in heat transfer with the accumulator 
30 and the adjacent portions of the conduits 28 and 38. 
Under conditions of normal operation, the evaporator 

36 coincidentally accumulates frost since the temperature 
at the outlet of the evaporator 36 is about 2° F. The 
heat supplied by the heat transfer portion 32 is suf?cient 
to normally raise this temperature to about 50° to 55° 
F. at the location of the switch 58 when the environment 
temperature is 70° F. This is between about seventy 
ercent and seventy-eight percent of the difference be 

tween the 70° F. room‘ temperature and the evaporator 
outlet temperature of 2° F. The heat supplied by the 
heat transfer portion 32 is suf?cient to raise this tempera 
ture to about 70° to 75° F. at the location of the switch 
58 when the environment temperature is 110° F. This 
is between about sixty-three percent and sixty-eight per 
cent of the difference between the room temperature of 
110° F. and the outlet temperature of 2° F. The values 
in between environment temperatures of 70° F. and 110° 
F. can be expected to be proportional. 

I have found that with this accumulator interchanger 
30, 32, when the thermostat 52 is set to close at 155° 
F. and to open at 4.5 ° F., there is a considerable dif 
ference in the temperature of the suction line near the 
outlet of the accumulator 30. When the evaporator 36 
is substantially free of frost, the temperature of the suc 
tion line 28 near the outlet of the accumulator, during 
the running cycle of the motor-compressor unit 20, varies 
between about 40° F. and 25° F. (see FIGURE 4). Un 
der such circumstances, the running cycles are relatively 
short. However, as frost builds up on the evaporator 
36, the rate of heat transfer between it and the air be 
comes less and the quantity of air or the rate of air 
circulation through the evaporator 36 also becomes less. 
Under such circumstances, the running cycles become 
longer and the temperature of the suction conduit 28 at 
the outlet of the accumulator 30 falls a greater amount. 
As more and more frost accumulates, the temperature of 
this point on the section 28 near the outlet of the ac 
cumulator 3t) falls more rapidly and also extends to a 
lower temperature. I ?nd that, when the frost accumu 
lates in the evaporator 36 to an extent in which about 
half of the space between the ?ns is ?lled with frost, the 
temperature will fall rapidly below 0° F. When this 
amount is reached, it is desirable to defrost the evapora 
tor 36. 

Therefore, according to my invention, upon the suction 
line 28 about 10 inches beyond the outlet of the accumu 
lator 30 adjacent the beginning of the interchange be 
tween the conduits 26 and 28, I provide a double throw 
disk-type snap-acting defrost switch 58 having a portion 
6t) shaped to fit the suction line 28. This portion 60 
is held against the suction line 28 by a spring clip 62. 
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This double throw bimetal switch 58 is set to move from 
the normal refrigeration position shown in FIGURE 3 
to a position closing the defrost heatercircuit if its tem 
perature is lowered below ~—1° F. During the defrost 
period, this switch 58 is warmed and it is set to move 
from the defrost position to the normal refrigeration posi 
tion when the temperature rises to 81.2° F. 
As shown in FIGURE 4, the temperature at the loca 

tion of this switch 58 during a running cycle with con 
siderable frost on the coil is indicated by the portion of 
the graph bearing the reference character 64. The tem 
perature of this location on the suction line 28 at the 
beginning of the running cycle is indicated by the line 
66 extending to a temperature of +5° F. This is due 
to the refrigeration produced at the beginning of the cycle 
by evaporating liquid refrigerant in the accumulator 30. 
This liquid refrigerant in accumulator 30 is rapidly ex 
hausted and the temperature at the defrost thermostat 
58 then rises rapidly as indicated by the line 68 to about 
43° F. During the running period, the temperature will 
gradually be reduced as indicated by the line 64 to about 
10° F. at the end of the running cycle. At the beginning 
of the idle period, there will be a small flow of warm 
liquid refrigerant from the condenser toward the evapora 
tor while the temperature of the gas suction line rises 
rapidly. This has the effect of providing a rapid rise 
as indicated by the line '70 at the defrost switch 58 up 
to a temperature of about 45° F. This rise is also as 
sisted by heat transmitted by conduction through the sup 
ply and return conduits 26 and 28 extending from the 
warm condenser 24 and the warm motor-compressor 
unit 20. The cold air in the compartment 48 during 
the idle period removes heat from the defrost thermostat 
58, thereby causing it to be cooled as indicated by the 
curve 72. 

Because of the frosted condition of the evaporator, the 
temperature at the thermostat 58 at the start of the next 
running cycle will drop rapidly as indicated by the line 
74 to about 0° F. due to the evaporation of refrigerant 
in the accumulator 30. Thereafter, the temperature at 
the thermostat 58 will rise rapidly as indicated by the 
line '76 and, thereafter, will gradually fall as indicated by 
the curved line 78. As indicated by this line 78 in FIG 
URE 4, during this running cycle, the temperature falls 
to about —4° F. at the thermostat 58. This is SU?lClGIlt 
to trip the thermostat 58 from its normal concave upward 
position for refrigeration as shown in FIGURE 3 to the 
lower concave downward position in which the contacts 
80 and 82 are bridged by the bimetal snap-acting disk 
84. When its temperature reaches a -—1° F., the motor 
compressor unit 20 and both fan motors 42 and 54 are de 
energized. The defrost heater 86 is energized to rapidly 
heat the evaporator 36 so as to rapidly remove the frost 
therefrom. The temperature at the thermostat 58 also 
rises rapidly as indicated by the line 88 until a tempera 
ture of about 94° F. is reached. This is well above 
the tripping point 81.2° of the thermostat 58 and causes 
this thermostat 58 to move from the concave downward 
defrost position back to the concave upward refrigerating 
position shown in FIGURE 3. This terminates the de 
frost period and restarts the motor-compressor unit 20 
and the fan motors 42 and 54. 
As indicated by the curve 90, the temperature drops 

rapidly at ?rst and, when the temperature of 34° F. is 
reached at the defrost switch 58, the thermostat switch 52 
is opened to stop the motor-compressor unit 20 and the 
fan motors 42 and 54. This causes a rise in temperature 
as indicated by the line 92 until a temperature of 62° 
F. is reached; thereafter, the temperature at the thermostat 
58 falls as indicated by the curve 94. When the tem 
perature reaches about 30° F., the thermostat 52 will 
reclose the refrigerating circuit, thereby causing tempera 
ture to fall as indicated by the line 96 to a temperature 
of about 4° F. due to the brief evaporation of liquid in 
the accumulator 30. After this, the temperature will rise 
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rapidly as indicated by the line 98 to a temperature of 
about 38° F. and then fall as indicated by the curve 
121 to a tempertaure of 34° F. Cycles will continue 
in this manner until the frost begins to build up in sub 
stantial amounts upon the evaporator 36. The tempera 
ture at the thermostat 58, however, will always remain 
above a —1‘’ F. until the evaporator 36 becomes sul? 
ciently coated with frost to make defrosting desirable. 

If it should be desired that defrosting should normally 
be made once a day during such times at which a refrig 
erator will not be in active use, there may be connected 
to the circuit a double throw time controlled switch 123 
having one terminal connected to the supply conductor 
125 and, during normal refrigeration, connecting with 
the contact 127 in turn connecting with the motor-com 
pressor unit 20 through the switch 58 or for defrosting 
connecting with the contact 129 in turn connecting with 
the defrost heater 86. A suitable time control clock 
mechanism 131 may be provided to operate the switch 
123 out of engagement with the contact 127 and into 
engagement with the contact 129 during the period at 
which it is desired to energize the heater 86 to defrost 
the evaporator 36 at the desired time each day. How 
ever, this timed once a day defrosting may be omitted, 
if not desired. 

While the embodiment of the present invention, as 
herein disclosed, constitutes a preferred form, it is to be 
understood that other forms might be adopted. 
What is claimed is as follows: 
1. A refrigerating system including liquefying means 

and evaporating means, supply and return conduit means 
having a portion in heat interchanging relation operatively 
connecting said liquefying and evaporating means, means 
for operating said liquefying means to coincidentally ac~ 
cumulate frost upon the evaporating means, means for 
defrosting said evaporating means, and temperature re 
sponsive means responsive to the temperature of an in 
termediate portion of the return conduit means located 
between said portion in heat interchanging relation and 
said liquefying means for initiating the functioning of 
said defrosting means. 

2. A refrigerating system including liquefying means 
and evaporating means having a refrigerant outlet and 
inlet, an accumulator connected to the outlet of said 
evaporating means, supply conduit means extending from 
said liquefying means in heat transfer with said accumula 
tor and connecting with the inlet of said evaporating, 
suction conduit means extending from said accumulator 
to said liquefying means, means for operating said liquefy 
ing means to coincidentally accumulate frost upon the 
evaporating means, means for defrosting said evaporating 
means, and temperature responsive means responsive to 
the temperature of said suction conduit means for initiat 
ing the functioning of said defrosting means. 

3. A refrigerating system including liquefying means 
and evaporating means having a refrigerant outlet and 
inlet, an accumulator connected to the outlet of said 
evaporating means, supply conduit means extending from 
said liquefying means in heat transfer with said accumu 
lator and connecting with the inlet of said evaporating 
means, suction conduit means extending from said ac 
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cumulator to said liquefying means, having a portion in 
heat transfer with said supply conduit means, means for 
operating said liquefying means to coincidentally accumu 
late frost upon the evaporating means, means for defrost 
ing said evaporating means, and temperature responsive 
means responsive to a predetermined low temperature of 
a portion of said suction conduit means adjacent said ac 
cumulator for initiating the functioning of said defrost 
ing means. 

4. A refrigerating system including liquefying means 
and evaporating means, means for returning refrigerant 
from said evaporating means to said liquefying means 
comprising an accumulator connected to the evaporating 
means and a suction conduit extending from said accumu 
lator to said liquefying means, means for supplying liquid 
refrigerant from said liquefying means to said evapo 
rating means comprising a supply conduit means, means 
for providing substantially the entire heat transfer be 
tween said liquid refrigerant and said returning refrigerant 
in direct association with said accumulator consisting 
of an intermediate portion of said supply conduit means 
extending in heat transfer relation with said accumulator, 
means for operating said liquefying means to coinciden 
tally accumulate frost upon the evaporating means, means 
for defrosting said evaporating means, and temperature 
responsive means responsive to the temperature of said 
suction conduit means for initiating the functioning of 
said defrosting means. 

5. A refrigerating system including liquefying means 
and evaporating means, means for returning refrigerant 
from said evaporating means to said liquefying means 
comprising an accumulator connected to the evaporating 
means and a suction conduit extending from said accumu 
lator to said liquefying means, means for supplying 
liquid refrigerant from said liquefying means to said 
evaporating means comprising a supply conduit means, 
means for providing substantially the entire heat transfer 
between said liquid refrigerant and said returning re 
frigerant in direct association with said accumulator 
consisting of an intermediate portion of said supply con 
duit means extending in heat transfer relation with said 
accumulator, means for operating said liquefying means 
to coincidentally accumulate frost upon the evaporating 
means, means for defrosting said evaporating means, and 
temperature responsive means responsive to the tempera 
ture of the initial portion of said suction conduit means 
adjacent said accumulator for initiating the functioning of 
said defrosting means. 
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