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UNITED STATES 

S 

Re. 19988 

PATENT OFFICE 
19,988 

REFRGERATING APPARAJS 

William F. Swezey, Cleveland, Ohio, assignor to 
Westinghouse Electric & Manufacturing Com 
pany, a corporation of Pennsylvania 

Original No. 1,825,291, dated September 29, 1931, 
Serial. No. 354,239, April 11, 1929. Application 
for reissue March 29, 1933, Serial No. 663,410 

14 Claims. 
This invention relates to refrigerating appara 

tus and more particularly to the automatic con 
trols for such apparatus. 

It is an object of the invention to provide a re 
frigerating apparatus adapted to automatically 
Operate within predetermined temperature limits, 
and, in addition, to provide means for temporarily 
moving the normal range of temperatures pro 
duced in the evaporator, in order that a tempera 
ture higher than is nermally required may be pro 
duced at predetermined times. 
More specifically, the invention has for its ob 

ject to provide a thermostatically controlled re 
frigerating apparatus in which the operation of 
the thermostat to start the motor may be ren 
dered ineffective by a manually-set means in order 
that the evaporator temperature may rise Suff 
ciently to permit defrosting of the unit, and, when 
this result EEE the 
machine to thereafter function within its normal 
range of temperatures. 
Other objects and advantages of this invention 

will be apparent from the following description 
and accompanying drawings, wherein 
Figure 1 is a diagrammatic view of a refriger 

ating apparatus embodying the invention. 
Fig. 2 is a wiring diagram of the circuit for 

controlling the apparatus shown in Fig. 1. 
Fig. 3 is a diagrammatic view of the refriger 

atting apparatus operated by a pressure-controlled 
thernostat, and 

Fig. 4 is a wiring diagram of the circuits for 
controlling the apparatus shown in Fig. 3. 

Referring to Figs. 1 and 2, 10 designates the mo 
tor-compressor unit from which the compressed 
refrigerant flows through a conduit to the con 
denser f2. The condenser is cooled by a fan 3. 
The condensed refrigerant passes from the con 
denser, by means of a conduit 4, to a pressure 
reducing valve 5, and then into the evaporator 6 
where the liquid refrigerant expands and absorbs 
heat in a well-known manner. The expanded 
gaseous refrigerant is withdrawn from the evap 
orator f 6 through the conduit T by the motor 
compressor unit fo. 
The starting and stopping of the motor-com 

pressor unit 0 is controlled by means of the ther 
mostat 8 (Fig. 2). The thermostat 8 is here 
shown as a bi-metal member carrying, on its mov 
able end, the contact member 9 which cooperates 
with a fixed contact member 20 for opening and 
closing the circuit to the motor from the line con 
ductors L and L2. 
When the members 9 and 20 are in contact, 

the circuit is closed from the line conductor L., 

(C. 62-4) 
through conductor 2, relay 22, conductor 23, con 
tact members 20 and 9, thermostat 8 and con 
ductor 24, the line conductor L2. 
is then energized and the motor M is started, 
current passing from line conductor Ll, through 
conductor 2, contact members 25, the motor M. 
and conductor 26, to line conductor L2. 
When the compressor is operated for a time 

sufficient to produce a predetermined low temper 
ature in the evaporator 6, the thermostat f8 is 
influenced to separate contact members 9 and 20, 
thereby deenergizing relay 22 and stopping the 
notor. The thermostat 8 is enclosed in a casing 
2 which is preferably mounted on the evaporator, 
as shown in Fig. 1, the casing 27 being held by 
a spring clip 28. 

Evaporators in Small refrigerating apparatus 
usually operate at temperatures below 32 F. So 
that, in their normal operation, they accumulate 
considerable quantities of frost upon their sur 
faces. When frost has accumulated to a consid 
erable thickness, it acts as an insulator and pre 
vents the evaporator from cooling the refriger 
ator cabinet to its maximum capacity. Hereto 
fore, it has been necessary to break the main 
circuit to the motor in order to defrost the evap 
orator, and then, when the frost has been melted, 
to manually restart the compressor-driving motor, 
Under this practice, it has been necessary for the 
owner or operator of the machine to continually 
watch the process of defrosting in order that the 
machine may be started immediately after the 
frost disappears. If this is not done, the box ten 
perature rapidly rises and may cause considerable 
loss by food Spoilage, 
This invention provides a means for so control 

ling the defrosting of the evaporator that the 
operator may stop the motor at any time he de 
sires, and, when a predetermined evaporator ten 
perature has been reached, which should be a few 
degrees above 32 F., means are provided whereby 
the motor controlling thermostat will be rendered 
effective to perform its normal function. 
One means of accomplishing the desired result 

is shown in Fig. 2. The thermostatic member 8 
is provided, on one side thereof, with a rounded 
projection 28. This projection should be made, 
preferably, of hard rubber or some other insul 
lating material. A rod 29 is provided with a simi 
lar projection 30 and is located adjacent to ther 
mostat 8, within the casing 27. The rod 29 has 
an end projecting from the casing and provided 
with a pushbutton 3. The rod 29 is biased to its 
outer position by means of a spring 32 which bears 
against a collar 33 on the rod and cooperates with 
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2 
a fixed stop 34 provided within the casing 2. 
The rod 29 has a notched portion 35 disposed on 
the side opposite the projection. 
Within the casing 2 is placed a Second ther 

mostat member 36 which is rigidly fixed, at One 
end 37, to the casing and carries, at its opposite 
end or movable end, a projection 38 which cooper 
ates with the notch 35 to hold the rod 29 against 
the action of the spring 32. 

In the operation of this form of my invention, 
spring 32 normally presses the rod 29 outwardly 
from the casing, thereby permitting the thermo 
stat 8 to open and close contacts 9 and 20 in 
the normal manner. The thermostat 8 is de 
signed to operate between temperatures below 32 
F., for example, from 20 to 28 F. The thermo 
stat 36, on the other hand, is so designed as to 
move in one direction, for example, to the left in 
Fig. 2, at a temperature of approximately 35 to 40 
F., and to move to the right at any temperature 
below 33 E. 

It will thus be apparent that, during the normal 
operation of the refrigerating apparatus, the there 
mostat 36 will be biased to the right, as indicated 
in Fig. 2. When the operator desires to defrost 
the machine, he merely pushes the button 3 in 
wardly. This action moves the rod 29 against the 
tension of the spring 32 in Such manner as to 
cause the projections 3 and 28 to cooperate with 
each other and maintain the contacts 9 and 20 
separated. At the same time, the projection 38 on 
the thermostat 36 engages the notch 35 of the 
rod 29 and serves to hold this rod in position 
against the tension of spring 32. As a result, it 
will be impossible for the thermostat 8 to start 
the motor until the rod 29 has been biased to its 
outward position. When the temperature of the 
evaporator rises a predetermined amount above 
the freezing point of water, for example, 35 to 40 
F., as previously indicated, the thermostat 36 
moves to the left, thereby releasing the rod 29 and 
permitting the spring 32 to separate the projec 
tions 30 and 28. The thermostat 8 thereupon 
immediately closes contacts 9 and 20 to permit 
the machine to operate in its normal range of 
temperatures. The relative position of the push 
button 3 with respect to the casing 2 indicates 
whether the motor and evaporator of the refrig 
erator are capable of performing the refrigerating 
cycle or whether the evaporator is defrosting. 
In Figs, 3 and 4, have shown the form of the 

invention which is adapted to be applied to re 
frigerating apparatus controlled by a pressure 
operated thermostat, In, the normal operation of 
this apparatus, current passes from line conductor 
Lif, through conductor 40, contact members 4 
and 42, conductor 43, contact members 44 and 45, 
conductor 46 and motor M, to line conductor 2. 
The opening and closing of contact members 

4 and 42 is controlled by a pressure-operated 
Switch 4, comprising a lever 48 mounted on a 
fixed pivot 49. This lever carries, at one end, a 
movable contact member 42 and is caused to oper 
ate by the expansion and contraction of pressure 
responsive member 50, here shown as comprising 
a Sylphon belows of well-known construction. 
The bellows 50 is connected, by a tube 5, to a bulb 
52 which is located adjacent to the evaporator 6. 
The bulb and tube are filled with expansible gas, 
so that an increase in the temperature of the 
evaporator causes an increase in the volume of 
the gas, thereby expanding the bellows 50 and 
closing the contact members 4 and 42. The ac 
tion of the bellows 50 is regulated by means of a 
spring 53. 

19,988 
Contact members 44 and 45, previously referred 

to, are mounted in a casing 54 which is supported 
On the evaporator 6 by means of a spring clip 55. 
The contact members 44 and 5 are normally 
closed, the contact member 44 being fixed, and 
the contact member 45 being movable. The nem 
ber 45 may be biased to open position, by means 
of a rod 56 which is slidably supported in the 
casing 54 and has one end projecting from the cas 
ing and provided with a pushbutton 5. The rod 
56 is normally so biased outwardly as to main 
tain the contact members 44 and 45 in closed po 
Sition, by means of a spring 5. This Spring co 
Operates with a collar 59 mounted on the rod 56 
and With a fixed member GO mounted in the cas 
ing. The rod 56 is provided with a notch 6 
which cooperates with a projection 62 on the 
movable end of a bimetallic thermostat 63 also 
mounted in the casing 54. 
In the Operation of this fo‘n of my inven 

tion, when the rod 56 is pushed inwardly against 
the tension of the spring 58, the projection 62 of 
the thermostatic member 63 engages the notch 6 
and retains the rod 56 in its innost position, 
thereby keeping the contact members 44 and 45 
separated. When the temperature in the evap 
orator rises to between 35 and 40 F., thermostat 
63 moves to the left as indicated in Fig. 4, thereby 
releasing the rod 56 and permitting the contact 
members 44 and 45 to close, whereupon the ma 
chine is permitted to function in its normal man 
ner. The relative position of the push-button 5 
With respect to the casing 54 indicates whether 
the motor and evaporator of the refrigerator are 
capable of performing the refrigerating cycle or 
Whether the evaporator is defrosting. 
While I have shown and described specific forms 

of my invention, it will be apparent that other 
forms might be adopted, all coming within the 
Scope of the appended claims. 

I claim as my invention: 
1. Refrigerating apparatus comprising an 

evaporator, means for circulating a refrigerant 
medium through the evaporator, temperature-re 
sponsive means for controlling the starting and 
stopping of said refrigerant-circulating means, 
means mounted adjacent to the evaporator for 
rendering Said temperature Onsive means in 
effective until a predetermined higher tempera 
ture has been reachief in the evaporator, and : 
a second temperature-responsive means also 
mounted adjacent to the evaporator and respon 
sive to said higher temperatures to restore the 
effectiveness of the first-named temperature-re 
sponsive means. ------ 

2. Refrigerating apparatus comprising an 
evaporator, means for circulating a refrigerant 
mediurn therethrough, a temperature-responsive 
device for controlling the starting and stopping 
of the refrigerant-circulating means, manually 
Operated means for rendering said device ineffec 
tive to start said circulating means, and a ther 
nostat to render Said manually-operated means 
ineffective whereby to permit the starting of the 
refrigerant-circulating means. 

3. In a refrigerating apparatus an evaporator, 
a compressor, and a condenser, a motor for driving 
the compressor, a temperature-responsive device 
for controlling the starting and stopping of the 
motor, holding means for rendering the device 
ineffective to start the notor, and a thermostat 
for releasing said holding means at a predeter 
mined temperature. 

4. In an electrical refrigerator, the combination 
With the evaporator, means for circulating a re 
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frigerant in the evaporator, means for maintain 
ing the evaporator within predetermined ten 
perature limits, and a current supply line for fur 
nishing current to said two last named means, of 
a member for making and breaking the circuit in 
said current supply line, manually operated 
means for actuating said member to open the cir 
cuit in said supply line, and a thermally respon 
sive switch device located within the refrigerator 
and operatively connected with said member to 
cause its actuation to close the circuit in said 
current supply line. 

5. In an electrical refrigerator having an evap 
orator, means for circulating a refrigerant there 
in, means for maintaining the evaporator within 
predetermined temperature limits, and a current 
supply line for furnishing current to said two last 
named means, means for effecting the defrosting 
of the evaporator including a Switch for making 
and breaking the circuit in said current supply 
line, manually controlled means for Operating Said 
switch to open position, thermally controlled 
means for opening said Switch, said manually 
controlled means constituting an indicator for 
showing whether the evaporator is performing 
the refrigerating cycle or capable of defrosting. 

6. In an electrical refrigerator having an evap 
Orator, means for circulating a refrigerant there 
in, means for maintaining the evaporator within 
predetermined temperature limits, and a current 
supply line for furnishing current to said two last 
named means, means for effecting the defrosting 
of the evaporator including a switch means for 
making and breaking the circuit in Said current 
supply line, manually controlled means for open 
ing said switch means, thernally controlled means 
for closing said Switch means, and mechanical in 
dicating means associated with the switch means 
for indicating the position thereof and whether 
the evaporator is performing the refrigerating 
cycle or capable of defrosting. 

7. A refrigerating System comprising a cooling 
unit, means for circulating a refrigerant medium 
through said unit and operable to maintain a pre 
determined normal cooling unit temperature, 
manually operable means for temporarily prevent 
ing the operation of the circulating means and 
a thernostatic device responsive solely to tem 
peratures higher than those normally maintained 
in the cooling unit for conditioning the system 
to again maintain the normal cooling unit tem 
perature. 

8. A refrigerating system comprising a cooling 
unit, means for circulating a refrigerant medium 
through said unit, temperature responsive appa 
ratus for controlling said means to maintain a 
predetermined temperature in said unit, and 
means for temporarily obtaining a higher ten 
perature in the cooling unit by modifying the 
operation of Said circulating means, said means 
including a thermostatic device responsive Solely 
to said higher temperature for automatically re 
storing the System to the normal control of said 
temperature responsive apparatus. 

9. A refrigerating system comprising a cooling 
unit, means for circulating a refrigerant medium 
through Said unit, and operable to maintain a 
predetermined normal cooling unit temperature, 
and means for modifying the operation of said 

circulating means to temporarily obtain a higher 
temperature in said cooling unit, Said means in 
cluding an automatically operable temperature 
responsive mechanism for conditioning the Sys 
tem to maintain said predetermined normal cool 
ing unit temperature after the attainment of a 
predetermined higher temperature in the cooling 
unit. 

10. In an electric refrigerator, means for ef 
fecting the defrosting of the evaporator includi 
ing a motor control switch, manually controlled 
means for operating said Switch, thernally con 
trolled means also for operating said Switch, said 
manually controlled means for operating Said 
switch constituting an indicator for showing 
whether the evaporator is refrigerating or de 
frosting. 

11. In an electrical refrigerator, the combina 
tion with the evaporator, means for circulating a 
refrigerant in the evaporator, neans for main 
taining the evaporator within predetermined 
temperature limits, and a current Supply line for 
furnishing current to said two last-named means, 
of a member for making and breaking the circuit 
in Said Current Supply line, manually operated 
means for actuating Said member to break the 
circuit in said Current Supply line, and automatic 
means for actuating said member to restore the 
circuit in Said current supply line. 

12. In an electrical refrigerator, the combina 
tion with an evaporator, means for circulating a 
refrigerant in the evaporator, means for main 
taining the evaporator within predetermined 
temperature limits, and a current supply line for 
furnishing current to said two last-named means, 
of a member for making and breaking the cir 
cuit in Said current Supply line, manually oper 
ated means for actuating Said member to break 
the circuit in said current supply line, and auto 
matic means responsive to box temperature for 
actuating Said member to close the circuit in said 
current supply line. 

13. In an electrical refrigerator, the combina 
tion with the evaporator, means for circulating a 
refrigerant in the evaporator, means for main 
taining the evaporator within predetermined 
temperature limits, and a current supply line for 
furnishing current to said two last-named means, 
of a member for making and breaking the circuit 
in Said current Supply line, manually operated 
means for actuating said member to break the 
circuit in Said current Supply line, and thermally 
controlled means for actuating said member to 
close the circuit in said current supply line. 

14. In an electrical refrigerator having an 
evaporator and means for circulating refrigerant 
therein, means for maintaining the evaporator 
within predetermined tenperature limits, and a 
current Supply line for furnishing current to said 
two last-named means, of a Switch for making and 
breaking said current in said supply line, means 
for automatically actuating said Switch to make 
the circuit in the current supply line, and means 
for manually actuating said Switch to break the 
circuit in the current supply line, said last-named 
means constituting an indicator for showing 
whether the evaporator is refrigerating or capable 
of defrosting. 
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