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This invention relates to refrigerating appa 
ratus and more particularly to a control system 
for a refrigerating apparatus that automatically 
causes defrosting of the evaporator when condi 
tions require it. 

It has heretofore been proposed to initiate a 
defrosting cycle of the evaporator between each 
Operation of the compressor by preventing re 
starting of the compressor until the suction pres 
Sure in the System rises to such a value that 
the evaporator is completely defrosted. Such a 
control system has been found to be very satis 
factory in most cases. However, when the fix 
ture being cooled is to be maintained at a very 
low temperature, such as 10 F., it may not be 
possible to initiate a defrosting cycle between 
each operation of the compressor and maintain 
this low temperature in the fixture, and it is to 
this type of a refrigerating apparatus that my 
invention is particularly directed. 

In accordance with the teachings of my inven 
tion, a controller responsive to the temperature 
in the fixture normally controls operation of 
the compressor to maintain this temperature at 
desired values. Provision is made for interrupt 
ing operation of the compressor should the head 
pressure in the System become excessively high 
and to prevent restarting of the compressor un 
til this head pressure drops to a predetermined 
value to reduce the starting load on the com 
pressor motor. Provision is also made for inter 
rupting operation of the compressor should the 
suction pressure drop to an excessively low value, 
and when the compressor is stopped by reason 
of the suction pressure becoming excessively low 
it cannot be restarted until the suction pres 
Sure rises to a sufficiently high value to cause 
defrosting of the evaporator. However, when the 
compressor is stopped by reason of the tem 
perature in the fixture dropping to the required 
value, it is not necessary for the suction pres 
Sure to rise to the defrosting value So that de 
frosting of the evaporator occurs only when the 
compressor is stopped by reason of the suction 
pressure becoming excessively low without caus 
ing the fixture temperature to drop to the de 
sired value. 

Provision is made for isolating that portion 
of the fixture containing the evaporator from 
the storage compartment of the fixture during 
the defrosting operation. So that the tempera 
ture of the storage compartment will not rise ex 
cessively during the defrosting period. At the 
same time, that portion of the fixture contain 
ing the evaporator is opened to the atmosphere 
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and provision is made for blowing heated air 
over the evaporator at this time to accelerate the 
defrosting thereof. As soon as the evaporator 
has been defrosted, the compressor will be re 
started and communication reestablished be 
tween the two portions of the fixture so that 
the temperature in the storage compartment 
may be reduced to the desired value. 

It is therefore an object of my invention to 
provide a refrigerating apparatus of the type 
above described wherein provision is made for 
automatically defrosting the evaporator when 
conditions require that this be done and at the 
same time for isolating the storage compartment 
of the fixture from the evaporator to prevent un 
due rise in temperature therein and at the same 
time to accelerate the defrosting of the evapora 
tor by blowing heated air thereover, there also 
being provision for interrupting operation of the 
compressor when the head pressure becomes ex 
cessively high and for preventing restarting of 
the compressor at all times until the head pres 
sure has dropped to a predetermined value. 
Other objects and advantages will become ap 

parent upon reference to the specification, claims 
and appended drawing wherein is illustrated a 
preferred form of my invention. 

Referring more particularly to the drawing, a 
fixture fo is provided with an evaporator if in 
the upper portion thereof, the lower portion of . 
the fixture 0 having a storage compartment 2 
within which meats or any other articles that 
are to be maintained at a relatively low tem 
perature, below 32° F., such as 10 F., may be 
stored. The evaporator forms a part of a 
mechanical refrigeration System of a conven 
tional type which system also includes a comi 
pressor 3 driven by a motor f4, the compressor 
being connected by a pipe 5 to a condenser 6 
leading to the receiver 7 whence condensed re 
frigerant flows through a pipe 18 to the evapora 
tor under the control of a conventional ther 
mostatic type expansion valve 9. The evapo 
rated refrigerant then flows back to the com 
pressor by way of the pipe 20. The operation 
of such a refrigeration system is well under 
stood in the art and further description there 
of is believed to be unnecessary. 

50 
Suitably located within the fixture fo is a heat 

ing element 22 and a fan or blower 23 driven by 
a motor 24, these elements being so arranged that 
when the heating element 22 and the motor 24 
are energized the fan 23 will cause a circulation 
of heated air over the evaporator . Located 
below the evaporator is a drip pan 25 having an 

  



2 
outlet 26, this drippan being arranged to catch 
the moisture which is melted from the evaporator 
lf during the defrosting period, the moisture then 
passing from the drip pan by way of the drain 
26. The upper portion of the fixture () is pro 
vided with openings 27, 28 which are normally 
closed by the doors 29 and 30, respectively, the 
door 29 being connected by links 32 and 33 to the 
arm 34 of a motor 35 and the door 30 being Con 
nected by the links 3, 38, 32, and 33 to the arm 
34 of the motor 35. These linkages are so ar 
ranged that when the arm .34 of the motor 35 
completes a half revolution, the doors will move 
from the full line positions to the dotted line posi 
tions wherein they close the spaces formed be 
tween the drip pan 25 and the side walls of the 
fixture 0 thus isolating the upper portion of the 
fixture containing the evaporator from the 
lower portion or storage compartment 2. At the 
same time, the openings 2 and 28 permit com 
munication between the upper portion of the 
fixture and the atmosphere to accelerate the de 
frosting of the evaporator. 
The reference character 40 illustrates a control 

device for controlling the operation of the com 
pressor motor, this control device being of the 
type illustrated in application Serial No. 196,447 
of Albert L. Judson and Carl G. Kronmiller, filed 
On March 17, 1938. This control device generally 
comprises a base 4f on which is mounted a bellows 
42 connected by means of a pipe 43 with the suc 
tion line 20 of the refrigeration system. This 
bellows acts on a lever 44 pivoted at 45 and hav 
ing its opposite end connected by a spring 46 to 
a nut 47 mounted on an adjusting screw 48, this 
adjusting screw being provided for varying the 
tension of the Spring 46 and the calibration of 
the bellows 42. The lever 44 carries a bridge 
member 50 by means of the insulating pad 5, 
this bridge member including contacts 53 and 5. 
The contact 53 cooperates with a contact arm 55 
carried by the terminal 56 and the contact 54 Coe 
Operates with a contact arm 57 carried by the 
terminal 58. The positions of these contact arms 
55 and 57 when disengaged by the contacts 53 and 
54 may be varied by means of the concentrically 
arranged cams 58' and 59. With the parts in 
the positions illustrated, it may be assumed that 
the suction pressure is at 35 pounds and the 
evaporator has just been defrosted and at this 
preSSure the contacts 53 and 54 are in engage 
ment with the contact arms 55 and 57. As the 
Suction pressure drops below. 35 pounds, the con 
tact 53 moves out of engagement with the contact 
arm 55 and upon a drop in the suction pressure 
below 5 pounds, for example, the arm 57 will be 
moved into engagement with the can 59 and the 
contact 54 will then move out of engagement with 
the contact arm 57. 
Also carried by the base 4 is a bellows 62 con 

nected by means of the pipe 63 with the high 
pressure line 5, this bellows acting upon a lever 
65 pivoted at 66 and having its other end con 
nected by means of the spring 67 to the nut 68 
carried by the adjusting screw 69. Adjustment 
of this screw 69 adjusts the tension of the spring 
67 and in this manner the calibration of the bel 
lows 62 may be adjusted. Carried by the lever 65 
is an adjustable abutment member 72 having 
abutments 73 and 74. The abutment 3 is 
adapted to engage a contact member 76 carried 
by a terminal and the abutment member 4 is 
adapted to engage a contact member 79 carried 
by the terminal 56. The contact member 76 en 
gages a contact member 80 and the contact mem 
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2,244,892 
ber 79 engages a contact member 8?. Upon an 
increase in pressure in the line 5, the bellows 62 
expands and the abutment member 4 moves into 
engagement with the contact arm 9 and causes 
movement of this arm out of engagement with 
the contact 8 at a pressure of 135 pounds, for 
example. Upon a further increase in pressure in 
the line 5, the abutment member 73 will engage 
the contact arm 76 at 185 pounds, for example, 
and cause movement of this contact member away 
from the contact 80. Upon a decrease in pressure 
below 185 pounds, the arm 76 will move back 
into engagement with the contact 80 and when 
the preSSure drops below 135 pounds, the contact 
arm 79 will move into engagement with the con 
tact 8. 
The reference character 85 indicates a relay or 

starter for the compressor motor 4. This relay 
or starter comprises a relay coil 86 for operating 
a bridge member 87 with respect to the maintain 
ing contacts 88 and 89 and a second bridge mem 
ber 90 with respect to the load contacts 9 and 
92. Upon energization of the relay coil 86, the 
bridge members will move into engagement with 
their respective contacts and upon deemergization 
of the coil 86, the bridge members move out of 
engagement with their respective contacts under 
the influence of gravity or any suitable biasing 
means (not shown). 
The reference character 95 indicates an Over 

load cut-out mechanism which includes a heater 
element 96 connected between a terminal 97 and 
the load contact 9 for heating a thermostatic 
element which trips open contacts 99 and OO 
upon the occurrence of an overload condition. 
The contacts 99 and OO may be manually re 
closed by means of the reset arm . The oper 
ation of this control device 40 for the compressor 
motor 4 will be more fully explained as the de 
Scription proceeds. 
The reference character indicates gener 

ally a thermally operated switching mechanism. 
This relay comprises a bimetallic element if 
carrying bridge members 2 and f3 suitably 
insulated from the bimetallic element if f, this 
bimetallic element being connected by means of 
link f4 to a second bimetallic element 5 car 
rying bridge elements 6 and f 17 suitably in 
Sulated from this bimetallic element. When the 
bimetallic elements are in the positions shown, 
the bridge element 2 closes a circuit through 
the contacts f9 and 20 while the bridge ele 
ment 3 closes a circuit through the contacts 
f2 and 22. In the other position which these . 
elements are adapted to assume, the bridge ele 
ments f2 and 3 move out of engagement 
With their respective contacts and the bridge 
element f6 carried by the bimetallic element 

5 closes a circuit through the contacts of 24 
and 25 while the bridge member closes a 
circuit through contacts 26 and 27. Located 
adjacent the bimetallic element is an elec 
trical heating element 30 and a second heating 
element 3 is located adjacent the bimetallic ele 
ment 5, there being an insulating wall 32 sepa 
rating these heating elements so that one heat 
ing element will not affect the bimetallic element 
on the opposite side of the wall 32. When the 
heating element 30 is energized, the heat im 
parted thereby to the element if f causes this 
element to move to the right to move the bridge 
members out of engagement with their respec 
tive contacts and by reason of the link 4 the 
element 5 is moved in the same direction. 
Conversely, when the heating element 3 is 
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energized, the bimetallic element 5 moves to 
wards the left causing similar movement of the 
bimetallic element . In order to cause the 
elements to move with a snap action, magnets 
33 and 34 are located adjacent the bimetallic 
elements if and fis, respectively. The mag 
net 33 prevents movement of the element 
until sufficient stress has been set up in this 
element to cause rapid movement thereof where 
upon the magnet 34 will attract the element 5 
causing movement of the bridge members 6 
and into engagement with their respective 
contacts and movement of the bridge members 
2 and 3 out of engagement with their re 

spective contacts. As will be understood, the 
elements move in the opposite direction upon 
energization of heating element 3 in the same 
ae, 
Referring more particularly now to the motor 

35 for operating the doors 29 and 30 in the fix 
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ture 10, the internal parts of this motor have 
been illustrated generally by the reference char 
acter 140. This motor includes an armature 4 
and a field winding 42, the armature 4 being 
connected by suitable reduction gearing 43 to 
the shaft. 44 which carries the arm 34 for op 
erating the doors 29 and 30. The shaft 44 also 
carries a contact arm 45 which cooperates with 
the contacts 46, 47 and the contact ring 48 
in a manner to be hereinafter described. The 
shaft 44 may also carry a cam member 50 
which engages a lever 5 pivoted at 52 and 
carrying the mercury switch 53. As the shaft 
44 rotates through 180° to move the doors 28 

and 29 from their full line positions to their 
dotted line positions, the cam 50 will likewise 
rotate through 180° whereupon the switch 53 
will be tilted to a position wherein the terminals 
55 and 56 are bridged by the mercury ele 
ment of the switch 53, as will be understood 
from the drawing. 

Located within the fixture. 2 is the thermo 
stat 0, this thermostat including a bellows 6. 
having a suitable volatile fill whereupon the bel 
lows will expand or contract in accordance with 

The bellows 6 acts upon a lever 62 pivoted at 
6 and biased into engagement with the upper 

portion of the bellows by means of the spring 
64. A mercury Switch 65 is carried by the 

lever 62. This switch includes three terminals 
6T, 68, and 69 which are adapted to be con 

nected together by the mercury element of the 
switch when in the position illustrated. When 
the temperature within the fixture drops to a 
sufficiently low value, the switch 65 will be 
tilted in the opposite direction thus breaking 
the contact between the terminals of the switch. 

Operation. 

With the parts in the position illustrated, it 
may be assumed that a defrosting operation has 
just been completed, that the temperature with 
in the compartment 2 of the fixture O is above 
the desired value which may be taken as 10° F., 
that the suction pressure within the refrigera 
tion system is above 35 pounds so that the con 
tacts 53 and 54 of the bridge member 50 are in 
engagement with the contact arms 55 and 57 and 
that the head pressure is below 135 pounds so. 
that the contact arms 6 and 79 are in engage 
ment with the contacts 80 and 8. With the 
parts in these positions, the relay coil 86 of the 
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variations in temperature within the fixture 2. 

the terminal 80, contact member 6, terminal 
77, wire 8, terminal 58, contact members 57 
and 54 through the bridge member 50, contact 
members 53 and 55, 79 and 8, conductor 83 
through the terminal 89, conductor 84, the over 
load cut-out contacts 99 and 00, relay coil 86, 
conductor 86 to the power terminal. 87 and 
thence to the line 88, these line wires 80 and 
88 being connected to a suitable source of power, 

not shown. The energization of the relay coil 
86 causes the bridge members 8 and 90 to 
move into engagement with the maintaining 
contacts 88 and 89 and the load contacts 9 and 
92, respectively. 
Movement of the bridge member 90 into en 

gagement with the contacts 9 and 92 closes a 
circuit to the compressor motor 4 as follows: 
from the line 80, the terminal 80, conductor 
200, terminal 97, overload resistance member 96, 
contact 9, bridge member 90, contact 92, con 
ductor 20, through the motor 4, conductor 202 
to the power terminal 187 and line (88. 
Movement of the bridge member 87 into en 

gagement with the contacts 88 and 89 establishes 
the following holding circuit for the relay coil 
86: from the line wire 80, contact members 80 . 
and 76, terminal TT, conductor 18, terminal 58, 
contact members 5 and 54, bridge member 50, 
conductor 90, contact 2 of the Switching 
mechanism 0, bridge member 3, conductor 
9 to the terminal 69 of the switch 65, through 
the switch to terminal 67, conductor 92, the 
maintaining contact 88, bridge member 8, con 
tact 89, conductor 84, overload contacts 99, 00, 
conductor 96, relay coil 86, conductor 86, pow 
er terminal 87, and line 88. This maintaining 
circuit, it should be noted, does not include the 
suction pressure contacts 53 and 55 or the high 
pressure contacts 9 and 8. In other words, as 
long as the Suction pressure contacts 54 and 57 
remain closed and the high pressure Con 
tacts 76 and 80 remain closed indicating that 
the suction pressure is above 5 lbs. and the head 
pressure is below 185 lbs., the compressor will re 
main in operation as long as the temperature in 
the fixture is above the desired value, once the 
compressor has been put into operation. Should 
the temperature in the fixture now drop to the 
desired value thus opening the circuit through 
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control device 40 will be energized through the 
following circuit: from the line wire 180 to 5 

the contacts 6 and 69, the maintaining circuit 
through the relay 86 will be interrupted. In Or 
der for the temperature in the storage compart 
ment to drop to this desired value by operation of 
the evaporator if, it is necessary that the suc 
tion pressure drop below 35 lb.S. in Order that the 
evaporator will have the desired cooling effect 
so that the Original energizing circuit for the 
starting coil 86 Will of necessity have been in 
terrupted and the compressor will now stop, thus 
Ping the refrigerating system out of opera 
O 
The temperature in the storage compartment 
2 will gradually rise above the desired value 
thus closing the contacts 67 and 69 of the 
switch B5 and the compressor 3 will again be 
placed in operation, but only after the head 
pressure has dropped below 135 lbs. so that con 
tacts 9 and 8 are closed. It is not necessary 
at this time, however, for the suction pressure 
to rise to 35 lbs. so that it is possible to start 
the compressor even though the contact members 
53 and 55 are not in engagement with one an 

The circuit for energizing the relay coil 
86 at this time is as follows: from the line wire 
80 through the contacts 80 and 76, terminal 77, 

  



4. 
conductor 8, contact members 5 and 54, bridge 
member 5, conductor 96, contact 2 of switch 
ing mechanism (, bridge member 3, COn 
ductor 9., terminals 69 and 68 of the mer 
cury switch 65, conductors 95, 96, terminal 
56, contact members 9, 8, conductor 83, con 
tact 89, conductor 84, contacts 99 and 00, con 
ductor 96, relay coil 86, conductor 86, power 
terminal 8 to the line wire 88. It will thus 
be seen that the relay coil 86 will be energized 10 
upon a call for cooling by the thermostat 60, 
even if the suction pressure is below 35 lbs. so 
that the contact members 53 and 35 are not in 
engagement with one another, as long as the 
contact 2 of the Switching mechanism 110 is 
in engagement with the bridge member 3. Ac 
cordingly, after each operation of the compressor 
by reason of the thermostat 60 becoming Satis 
fied, the compressor will be restarted upon a fur 
ther call for cooling after the head pressure 
drops to 135 lbs., this provision being made to 
reduce the starting load on the compressor mo 
tor A. 

After the compressor has been operated for a 
Sufficient number of cycles, the frost on the 
evaporator may become sufficiently thick SO 
that the storage compartment 2 in the fixture 
0 is not properly cooled. As the frost builds up 

on the evaporator , the suction pressure will 
gradually drop and if the Suction pressure drops 
to 5 lbs., for example, without causing the tem 
perature in the fixture to become low enough to 
satisfy the thermostat 60, the contraction of 
the belows A2 will cause movement of contact 
member 54 out of engagement with contact mem 
ber, 57. The original maintaining circuit, which 
was described above is now interrupted at these 
Contacts and sufficient current now flows through 
the following circuit to cause the heating ele 
ment 30 of the switching mechanism 0 to heat 
up, this circuit being as follows: from the line 
wire 80 through contact member 80, contact 
member 6, terminal , conductor 8, terminal 
58, conductor 205, heating element 30, con 
ductor 206, contact 22, bridge member 3, con 
ductor 9., terminal 69 of the mercury switch 
65, terminal f67, conductor 92, maintaining 

contact 88, bridge member 8, contact 89, con 
ductor 84, contacts 99, 00, conductor 96, relay 
coil 86, conductor 86, power terminal 87, and 
line 88. This circuit was, of course, established 
upon energization of the relay coil 86 but suf 
ficient current did not flow through this circuit 
While the Original maintaining circuit for the 
starting coil which was described above was es 
tablished since these circuits were in parallel 
and the heater was effectively shunted out by 
contacts 54 and 57. However, upon the open 
ing of contacts 54 and 57, the only maintaining 
circuit for the relay coil 86 is through the heater 
30 So this heater now begins to heat up and at 

the same time heat up the bimetallic element 
lf. After a short time, sufficient heat will be 
imparted to the bimetallic element f to cause 
this element to move to the right overcoming the 
attraction of the magnet 33 and at the same 
time the bimetallic element 5 moves to the 
right, this movement taking place with a snap 
action so that the bridge member f 3 moves out 
of engagement with the contact 2 and the 
bridge members 6 and 7 carried by the bi 
metallic element 5 move into engagement with 
their respective contacts. 
The maintaining circuits for the compressor 

motor 4 are now both interrupted as is the 
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original energizing circuit by reason of the drop 
in suction pressure so that the compressor now 
shuts down and the flow of refrigerant through 
the evaporator is thus interrupted. The cir 
cuit through the heater 30 is also interrupted 
at this time by the movement of bridge member 
if 3 out of engagement with the contact f22. 
Movement of bridge member f6 into engagement 
With contacts 24 and 25 causes the field wind 
ing 42 of the motor 35 to be energized as foll 
loWS: from the line wire 220 through conductors 
22A and 222, contact 24, bridge member 6, 
contact 25, conductor 224 to the contact 46, 
arm 45 carried by the motor shaft 44, con 
ductor 226, field winding f42 and conductor 22, 
to the line wire 230. Energization of the field 
winding 42 causes rotation of the armature (4. 
and through the reduction gearing 43 the shaft 
448 is caused to rotate in a clockwise direction. 
As the shaft 44 rotates, the arm 45 moves out 
of engagement with the contact 46 thus inter 
rupting this energizing circuit for the field wind 
ing 42 but as the arm f45 moves out of engage 
ment With contact 46, it moves into engagement 
With the contact ring 48 thus establishing a 
maintaining circuit for the field winding 42 as 
follows: from the line wire 220 through con 
ductors 232, 223, contact ring 48, arm 45, con 
ductor 226, field winding A42, and conductor 22 
to the line wire 230. It will thus be apparent 
that as long as the arm 45 remains in engage 
ment with the contact ring 48, the field wind 
ing 42 will be energized. After the arm 45 has 
moved through 180, however, it moves out of 
engagement with the ring 48 and into engage. 
ment With the contact 47. As the arm 45 
moves out of engagement with the ring 48, it 
interrupts the circuit through the field winding 
f42 and the armature 4f accordingly stops 
rotating which in turn causes the shaft 44 to 
Stop rotating. . 
The shaft 44 has now rotated through the 

180 degrees, thus causing rotation of the arm 34 
carried by the shaft through the 180 degrees 
and moving the doors 29 and 30 from their full 
line positions into the dotted line positions. 
These, doors now cooperate with the drip pan 25 
in Separating the fixture 0 into two isolated 
compartments. At the same time, the upper 
Compartment is placed in communication with 
the outside atmosphere by way of the Openings 
27 and 28. The cam f 50 carried by the shaft 44 
is also moved through the 180 degrees thus tilt 
ing the Switch 53 to close the contacts 55 and 
56. A circuit is now established through the 
heating element 22 as follows: from the line 
Wire 230, conductor 235, switch 53, conductors 
236, 237, heating element 22, conductors 238, 239, 
and 232 to the line wire 220. At the same time, 
the blower motor 24 is energized by way of the 
following circuit: from the line wire 230, con 
ductor 235, switch f 53, conductors 236, 240, mo 
tor 24, conductors 24 , 239, and 232 to the line 
Wire 220. The compressor has now been 
stopped, the doors 29 and 30 moved to their 
dotted line positions to isolate the Storage com 
partment 2 from the evaporator , the upper 
compartment in the fixture 12 is now incom 
nunication with the atmosphere, the heating 
element 22 is energized, and the fan 23 is rotat 
ing and causing air to circulate over the heat 
ing element 22 and the evaporator to cause 
rapid melting of the frost therefrom. Since the 
storage compartment 2 is Separated or isolated 
from the evaporator , this defrosting opera 
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tion does not cause an undue rise in temperature 
in the storage compartment 2. The tempera 
ture in the storage compartment will not rise 
noticeably faster during the defrosting operation 
than during any normal shutdown of the com 
pressor and because of the heat being supplied 
to the evaporator at this time the length of the 
defrosting operation is reduced to a minimum. 
After a short time, the frost will be smelted 

from the evaporator , the water dripping into 
the pan 25 and running out the drain 26. The 
suction pressure will now rise rapidly to 35 lbs. 
whereupon the contacts 53, and 54 carried by 
the bridge member 50 move into engagement 
with the contact, members 55 and 57. By this 
time the head pressure will also have fallen 
sufficieintly so that the contact member 79 is in 
engagement with the 'contact 8 f. The original 
energizing circuit through the starting coil 86 
which did not include the thermostat 60 will now 
be established since all of the contacts controlled 
by the bellows 42 and 62 will be closed. The foll 
lowing circuit will also be established through 
the heating element 3 ; from the line wire 

0, through contacts 80, 76, terminal TT, con 
ductor fel, terminal 58, contact members 57, 54, 
5, 55, terminal 56, conductors f$6,250, heating 
element 3, conductor 25, contact 27, bridge 
member 7, contact 26, conductor 28, power 
terminal 87, and line wire 88. Suficient cur 
rent will now flow through the heating element 
f since this heating element is connected di 
rectly across the line wires f&O and 88, so that 
the bimetallic element 5 will become sufficiently 
heated to cause movement of this element and 
the bimetallic element it to the left thus mov 
ing the bridge members if 6 and if T out of en 
gagement with their respective contacts and 
breaking the circuit through the heating element 

while at the same time moving the bridge 
elements 2 and 3 into engagement with 
their respective contacts where they are held by 
the magnet 33. Since the thermostat 60 is 
now calling for cooling, it being recalled that 
the compressor stopped prior to the defrosting 
operation because the suction pressure dropped 
below 5 lbs. while there was a call for cooling 
in the storage compartment 12, the original main 
taining circuit for the compressor will be rees 
tablished. At the same time, a circuit is estáb 
lished through the field winding 42 of the motor 

as follows: from the line wire 220 through 
conductors 22, 255, contact 9, bridge member 

2, contact 120, conductor 256, contact 47, arm 
, which it will be recalled came to rest in en 

gagement with this contact, conductor 226, field 
winding 42 and conductor 227 to the line wire 
28). The armature 14 will again start rotating, 
moving the arm f is out of engagement with 
the contact 47 but into engagement again with 
the contact ring fle, thus reestablishing the 
maintaining circuit for the field winding 42 and 
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causing rotation of the motor until it returns to 
its original position as illustrated where the field 
winding will again be deenergized since the bridge 
member if has moved out of engagement with 
the contacts 24 and 25 back into the position 
illustrated. This 180 degree rotation of the 
shaft 44 causes the doors. 29 and 30 to move 
back to their original positions closing the open 
ings 2 and 28 and reestablishing communica. 
tion between the upper and lower portion of 
the fixture. The cam 50 carried by the shaft 
44 is also moved back to the position illustrated 
thus deenergizing the heater 22 and the fan 
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5 
motor 24, so as to stop the circulation of heated 
air Over the evaporator, . ; : . . . . 
The defrosting operation is now completed and 

the compressor 3 will operate until the tempera 
ture in the compartment 2 drops to the desired 
value, unless for Some reason. Or other the head 
pressure became sufficiently high as to open the 
maintaining circuit at contacts 76 and 80 or un 
less the circuit to the compressor motor were 
opened at contacts 99 and 00 by reason of some 
overload condition. The compressor will now 
cycle on and off as before to maintain the tem 
perature in the compartment 2 at the desired 
value until such time as the pressure within the 
System drops low enough to stop the compressor 
during one of its operations thus indicating the 
existence of sufficient frost on the evaporator as 
to warrant the necessity of another defrosting 
operation. It will be recalled, however, that the 
compressor can at no time start operating until 
the head pressure has dropped sufficiently to 
permit the closure of contacts 79 and 8, thus 
insuring that the compressor motor will not have 
to start operation under a heavy load condition. 

It will thus be apparent that I have devised 
an arrangement wherein, automatic defrosting of 
the evaporator is initiated whenever necessary, 
in a system wherein a fixture temperature is to 
be maintained at a relatively low value, the stor 
age compartment of the fixture being isolated 
from the evaporator during each defrosting op 
eration to prevent an undue temperature rise 
therein and at the same time a circulation of 
heated air over the evaporator is effected to ac 
celerate the defrosting operation so that the 
evaporator will be available for cooling the stor 
age compartment 2 to the desired temperature 
Within a relatively short time and before the 
temperature therein has had an opportunity to 
increase to any appreciable degree. At the same 
time, assurance is had that the head pressure 
in the refrigeration system will drop to a pre 
determined value between each Operation of the 
compressor to safeguard the compressor motor 
against a high starting load. . . . . . . 
Having described a preferred form of my in 

vention, many modifications may become appar 
ent to those skilled in the art. For example, in 
place of the heater 22 and the fan 23 the heater 
might be placed below the evaporator, and the 
fan 23 dispensed with. It should be understood 
that the fan may be used without the heater or 
the heater without the fan. Furthermore, any 
other suitable arrangement for accelerating: the 
defrosting of the evaporator might be employed, 
with or without the fan. If desired, when heat 
ing means for the evaporator is, employed, the 
communication between the upper compartment 
and the outside of the refrigerator may be dis 
pensed with and the doors used only to separate 
the two compartments from one another. The 
tray .25 may be provided with insulation on the 
bottom thereof or with radiating fins on the top 
thereof, if desired, to lessen the danger of mois 
ture dripping from the evaporator from freezing 
thereon. Also, any suitable motor means might 
be provided for operating the doors 29; and 30. 
While the restarting of the compressor after a 
defrosting period is in response to the pressure 
in the evaporator, since this pressure is an in 
dication of the evaporator temperature, it should 
be obvious that the response might be from a 
bulb mounted in engagement with the surface of 
the evaporator to indicate when the evaporator 
is defrosted. Many other modifications will also 
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become apparent to those skilled in the art, and 
I therefore wish it to be understood that my in 
vention is limited only by the scope of the ap 
pended claims. 

claim as my invention: 
1. In a refrigeration system having an evap 

Orator, a condenser and a compressor for circu 
lating refrigerant through the evaporator, a cas 
ing housing said evaporator, said casing includ 
ing a storage compartment, means responsive to 
the temperature in said storage compartment for 
controlling Operation of said compressor to main 
tain the temperature in said storage compart 
ment at a desired value, means for interrupting 
Operation of the compressor when the suction 
pressure therein drops to a predetermined value 
and preventing restarting of the compressor 
after it has been stopped by reason of this drop 
in suction pressure until the evaporator is de 
frosted, and means responsive to the stopping of 
the compressor by the drop in suction pressure 
for isolating the evaporator from the storage 
compartment to prevent undue rise in tempera 
ture in the storage compartment while the evap 
orator is being defrosted. 

2. In a refrigeration system having an evap 
orator, a condenser and a compressor for circu 
lating refrigerant through the evaporator, a cas 
ing housing said evaporator, said casing includ 
ing a storage Compartment, means, responsive to 
the temperature in said storage compartment for 
controlling operation of said compressor to 
maintain the temperature in said storage com 
partment at a desired value, means for inter 
rupting operation of the compressor when the 
Suction pressure therein drops to a predeter 
mined value and preventing restarting of the 
Compressor after it has been stopped by reason 
of this drop in suction pressure until the evap 
Orator is defrosted, means responsive to the stop 
ping of the compressor by the drop in suction 
pressure for accelerating the defrosting of the 
evaporator, and automatic means for isolating 
portions of said compartment from said evap 
Orator during defrosting. 

3. In a refrigeration system, an evaporator for 
normally maintaining the temperature of a space 
below the freezing point of water, a compressor 
for circulating refrigerant through the evap 
orator, means responsive to the temperature of 
the Space for normally controlling operation of 
the compressor, a second means in control of said 
compressor, means responsive to the stopping of 
Said compressor by said second means for pre 
venting restarting thereof until the evaporator 
has been defrosted, means responsive to the stop 
ping of the compressor by said second means for 
accelerating the defrosting of said evaporator, 
and automatic means for isolating portions of 
i Space from Said evaporator during defrost 

9. 
4. In a refrigeration system, an evaporator for 

normally maintaining the temperature of a space 
below the freezing point of water, a Compressor 
for circulating refrigerant through the evap 
Orator, means responsive to the temperature of 
the Space for normally controlling operation of 
the compressor, a second means in control of . 
Said compressor, means responsive to the Stop 
ping of said compressor by said second means for 
preventing restarting thereof until the evap 
Orator has been defrosted, and means responsive 
to the stopping of the compressor by said sec 
Ond means for isolating the evaporator from the 
Space being cooled. 
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5. In a refrigeration system having an evap 

Orator, a condenser and a compressor for circu 
lating refrigerant through the evaporator, a cas 
ing housing said evaporator, said casing including 
a storage compartment, means responsive to the 
temperature in said storage compartment for 
controlling operation of said compressor to main 
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tain the temperature in said storage compart 
ment at a desired value, means for interrupting 
operation of the compressor when the suction, 
pressure therein drops to a predetermined value 
and preventing restarting of the compressor after 
it has been stopped by reason of this drop in 
suction pressure until the evaporator is defrosted, 
and means responsive to the stopping of the 
compressor by the drop in suction pressure for 
isolating the evaporator from the storage com 
partment and opening that portion of the casing 
housing the evaporator to the Outside atmos 
phere. 

6. In a refrigeration system having an evap 
orator, a condenser and a compressor for circul 
lating refrigerant through the evaporator, a cas 
ing housing said evaporator, said casing includ 
ing a storage compartment, means responsive to 
the temperature in said storage compartment for 
controlling operation of said compressor to main 
tain the temperature in said storage compart 
ment at a desired value, means for interrupting 
operation of the compressor when the suction 
pressure therein drops to a predetermined value 
and preventing restarting of the compressor after 
it has been stopped by reason of this drop in Suc 
tion pressure until the evaporator is defrosted, 
means responsive to the stopping of the cons 
pressor by the drop in Suction pressure for iso 
lating the evaporator from the storage compart 
ment and opening that portion of the casing 
housing the evaporator to the outside atmos 
phere, and means for heating the evaporator 
during the defrosting period. 

7. In a refrigeration system having an evap 
orator, a condenser and a compreSSOr for circu 
lating refrigerant through the evaporator, a cas 
ing housing said evaporator, said casing including 
a storage compartment, means responsive to the 
temperature in said storage compartment for 
controlling operation of said compressor to mair 
tain the temperature in said storage compart 
ment at a desired value, means for interrupting 
operation of the compressor when the suction, 
pressure therein drops to a predetermined value 
and preventing restarting of the compressor after 
it has been stopped by reason of this drop in Suc 
tion pressure until the evaporator is defrosted, 
and means responsive to the stopping of the con 
pressor by the drop in suction pressure for isolat 
ing the evaporator from the storage compartment 
to prevent undue rise in temperature in the stor 
age compartment while the evaporator is being 
defrosted, said last named means including a pair 
of doo's movable between two positions, in One of 
which the interior of the casing is closed to the 
outside atmosphere and communication between 
the evaporator and the storage compartment is 
permitted, and in the other position of the doors, 
communication between the evaporator and the 
storage compartment is prevented and communi 
cation between that portion of the casing housing 
the evaporator, and the outside atmosphere is 
permitted. 

8. In a refrigeration System having an evap 
Orator, a condenser and a compressor for circu 
lating refrigerant through the evaporator, a cas 
ing housing said evaporator, said casing includ 
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ing a storage compartment, means responsive to 
the temperature in said storage compartment for 
controlling operation of said compressor to main 
tain the temperature in said storage compart 
ment at a desired value, means for interrupting 
operation of the compressor when the suction 
pressure therein drops to a predetermined value 
and preventing restarting of the compressor after 
it has been stopped by reason of this drop in suc 
tion pressure until the evaporator is defrosted, 
heating means located adjacent the evaporator, 
and means operative simultaneously with the 
stopping of the compressor by the drop in suction 
pressure for energizing Said heating means and 
for isolating the evaporator from the storage 
compartment to prevent undue rise in tempera 
ture in the storage compartment during the de 
frosting of the evaporator. 

9. In a refrigeration System having an evap 
orator, a condenser and a compressor for circu 
lating refrigerant through the evaporator, a cas 
ing housing said evaporator, said casing including 
a storage compartment, means for initiating op 
eration of the compressor only when the Suction 
pressure is above a low predetermined value and 
the head pressure is below a predetermined value, 
means responsive to the temperature in the stor 
age compartment for continuing operation of the 
compressor as long as the temperature is above a 
predetermined value unless the suction pressure 
falls below said low predetermined value or the 
head pressure rises above a high predetermined 
value, means responsive to stopping of the com 
pressor by reason of the Suction pressure falling 
below said low predetermined value to prevent 
restarting of the compressor until the evapora 
tOr is defrosted, and means responsive to the 

5 

0 

20 

30 

stopping of the compressor by the drop in suction 
pressure below the low predetermined value for 
isolating the evaporator from the storage com 
partment. 

10. In a refrigeration system having an evap 
Orator, a condenser and a compressor for circu 
lating refrigerant through the evaporator, a cas 
ing housing said evaporator, Said casing includ 
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means responsive to the temperature in the stor 
age compartment for continuing operation of the 
compressor as long as the temperature is above 
a predetermined value unless the Suction pres 
sure falls below said low predetermined value or 
the head pressure rises above a high predeter 
mined value, a thermal switching mechanism in 
cluding a pair of heating elements, means respon 
sive to the heating of one of said heating ele 
ments for stopping operation of the compressor, 
means Iesponsive to a drop in suction pressure 
below a predetermined value for energizing said 
one of said heating elements, means responsive 
to energization of the other of said heating ele 
ments for reenergizing said compressor, and 
means l'esponsive to a rise in the Suction pres 
Sure to a value which is a measure of the defrost 
ing of the evaporator for energizing said other 
heating element. 

12. In a refrigeration system having an evap 
Orator, a condenser and a compressor for circu 
lating refrigerant through the evaporator, a cas 
ing housing said evaporator, said casing includ 
ing a storage compartment, means for initiating 
operation of the compressor only when the suc 
tion pressure is above a low predetermined value 
and the head preSSure is below a predetermined 
value, means responsive to the temperature in 
the storage compartment for continuing opera 
tion of the compressor as long as the temperature 
is above a predetermined value unless the Suc 
tion pressure falls below said low predetermined 
value or the head pressure rises above a high 
predetermined value, a thermal switching mech 
anism including a pair of heating elements, 
means responsive to the heating of one of said 
heating elements for Stopping operation of the 
compressor, means responsive to a drop in Suc 
tion pressure below a predetermined value for . 
energizing said one of said heating elements, . 
means responsive to energization of the other 
of said heating elements for reenergizing said 
Compressor, means responsive to a rise in the 

ing a storage compartment, means for initiating 
operation of the compressor only when the suc 
tion pressure is above a low predetermined value 
and the head pressure is below a predetermined 
value, means responsive to the temperature in 
the storage compartment for continuing opera 
tion of the compressor as long as the tempera 
ture is above a predetermined value unless the 
suction pressure falls below said low predeter 
mined value or the head pressure rises above a 
high predetermined value, means responsive to 
stopping of the compressor by reason of the suc 
tion pressure falling below said low predeter 
mined value to prevent restarting of the com 
pressor until the evaporator is defrosted, means 
responsive to the stopping of the compressor by 
the drop in suction pressure below the low pre 
determined value for isolating the evaporator 
from the storage compartment, and means for 
circulating heated air over the evaporator while 
the evaporator is isolated from the storage com 
partment. 

11. In a refrigeration system having an evap 
orator, a condenser and a compressor for circu 
lating refrigerant through the evaporator, a cas 
ing housing Said evaporator, said casing including 

... a storage compartment, means for initiating op 
eration of the compressor only when the suction 
pressure is above a low predetermined value and 
the head pressure is below a predetermined value, 
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Suction pressure to a value which is a measure. 
of the defrosting of the evaporator for energiz 
ing said other heating element, and means re 
sponsive to the energization of the first of said 
heating elements for isolating the evaporator 
from the storage compartment to prevent undue 
rise in temperature in the storage compartment 
while the evaporator is being defrosted. 

13. In a refrigeration system, an evaporator, 
means for circulating a refrigerant through said 
evaporator, a casing housing said evaporator, said 
Casing including a storage compartment, means 
responsive to the temperature of said storage 
compartment for causing refrigerant to be cir 
culated through said evaporator when the tem 
perature in said compartment rises to a prede 
termined value and for interrupting the flow of 
refrigerant through said evaporator when the 
temperature in said compartment drops to a pre 
determined value, means for interrupting the flow 
of refrigerant through said evaporator when the 
pressure therein drops to a predetermined value 
and preventing flow of refrigerant therethrough 
until the pressure therein rises to a value which 
is a measure of the evaporator becoming defrost 
ed, and means operative in response to the pres 
Sure in the evaporator dropping to said prede 
mined value for isolating the evaporator from the 
Storage compartment to prevent undue rise in 
temperature in the storage compartment whil 
the evaporator is being defrosted. 

75 14. In a refrigeration system, an evaporator, 

  



8 . 2,244,892 
means for circulating a refrigerant through said 
evaporator, a casing housing said evaporator, 
said casing including a storage compartment, 
means responsive to the temperature of said 
storage compartment for causing refrigerant to 
be circulated through said evaporator when the 
temperature in said compartment rises to a pre 
determined value and for interrupting the flow 
of refrigerant through said evaporator When the 
temperature in said compartment drops to a pre 
determined value, means for interrupting the 
flow of refrigerant through said evaporator when 
the pressure therein drops to a predetermined 
value and preventing flow of refrigerant there 
through until the pressure therein rises to a value 
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providing communication between that portion 
of the casing housing the evaporator and the 
outside atmosphere, and means for simultane 
ously causing a flow of heated air Over the evap 
orator to accelerate the defrosting thereof. 

16. In a refrigeration system having an evap 
orator, a condenser and a compressor for circu 
lating refrigerant the evaporator, a cas 
ing housing said evaporator, said casing includ 
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which is a measure of the evaporator becoming 
defrosted, and means operative in response to 
interruption in the flow of refrigerant by reason 
of the pressure in the evaporator dropping to 
said predetermined value for isolating the evap 
Orator from the storage compartment and for 
providing communication between that portion 
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of the casing housing the evaporator and the out 
side atmosphere. - 

15. In a refrigeration system, an evaporator, 
means for circulating a refrigerant through said 
evaporator, a casing housing Said evaporator, 
said casing including a storage compartinent, 
means responsive to the temperature of said 
storage compartment for causing refrigerant to 
be circulated through said evaporator When the 
temperature in Said conpartment rises to a pre 
determined value and for interrupting the flow 
of refrigerant through said evaporator when the 
temperature in Said compartment drops to a 
predetermined value, means for interrupting 
the flow of refrigerant through said evaporator 
when the pressure therein drops to a predeter 
Imined value and preventing flow of refrigerant 
therethrough until the pressure therein rises to 
a value which is a measure of the evaporator be 
coming defrosted, means operative in response 
to interruption in the flow of refrigerant by rea 
Son of the pressure in the evaporator dropping to 
said predetermined value for isolating the evap 
orator from the storage compartment and for 

ing a storage compartment, means for causing 
operation of the compressor to maintain the tem 
perature of the storage conpartment at a pre 
determined value, means for interrupting opera 
tion of the compressor whenever the suction pres 
sure in the system drops to a sufficiently low value 
regardless of the temperature in the storage com 
partment and preventing restarting thereof un 
til the suction pressure rises to a high predeter 
mined value, and means for isolating the evap 
orator from the storage compartment in response 
to the stopping of the compressor from suction 
pressure until the compressor is restarted. 

17. In a refrigeration system having an evap 
Orator, a condenser and a compressor for circle 
lating refrigerant through the evaporator, a cas 
ing housing said evaporator, said casing includ 
ing a storage compartment, means for causing 
operation of the compressor to maintain the tem 
perature of the storage compartment at a pre 
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determined value, means for interrupting opera 
tion of the compressor whenever the suction 
pressure in the system drops to a sufficiently low 
value regardless of the temperature in the stor 
age compartment and preventing restarting 
thereof until the suction pressure rises to a high 
predetermined value, means for interrupting op 
eration of the compressor whenever the head 
pressure rises to a predetermined value and pre 
Venting restarting of the compressor until the 
head pressure drops to a predetermined value, 
and means for isolating the evaporator from the 
storage compartment in response to the stopping 
of the compressor from Suction pressure until the 
compressor is restarted. 
- ALWN. B. NWTON. 


