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57 ABSTRACT 

A superheat control for a refrigeration system in 
which a switch is operated to provide a control func 
tion. The switch is operated by a pivoted arm with the 
arm being acted on by a first bellows on one side and 
a second bellows on the opposite side. The first bel 
lows is responsive to the suction pressure to the com 
pressor while the second bellows is responsive to the 
suction temperature. 

5 Claims, 4 Drawing Figures 
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SUPERHEAT CONTROL SYSTEM 

BACKGROUND OF THE INVENTION 

By definition, refrigeration is a process involving the 
removal of heat from an area where it is not wanted and 
the transfer thereof to a place where it is found not to 
be objectionable. In the basis cycle of mechanical re 
frigeration, a low temperature, low pressure refrigerant 
vapor enters the compressor where it is compressed to 
a high pressure, high temperature vapor which is piped 
to a condenser. In the condenser, the vapor is con 
densed to form a high pressure liquid with the heat of 
compression being removed therefrom during this pro 
cess. The high pressure liquid refrigerant is then sup 
plied to the inlet of an expansion valve which functions 
to meter the flow of refrigerant to an evaporator, the 
latter being connected to the outlet of the expansion 
valve. Since the pressure internally of the evaporator is 
considerably lower than that of the liquid refrigerant at 
the expansion valve inlet, the refrigerant flashes into a 
vapor of low temperature and absorbs heat from the 
medium surrounding the evaporator. The refrigerant 
vapor leaving the evaporator is then supplied to the 
suction side of the compressor to complete the cycle. 

It has long been established that there exists a defi 
nite relationship between the pressure and temperature 
of a refrigerant at any given boiling point. In what is re 
ferred to as a saturated condition, refrigerant vapor will 
have the same temperature as the liquid under the same 
pressure. Inasmuch as refrigeration compressors are 
designed to handle only vapor, they can suffer serious 
mechanical damage when subjected to the destructive 
hydraulic forces of liquid refrigerant. To minimize the 
possibility of such damage, compressor manufacturers 
recommend that the refrigerant vapor entering the 
compressor be superheated to ensure that only vapor 
will pass through the compressor. Although this refrig 
erant vapor is superheated, there is essentially no in 
crease in its pressure in the superheated condition ver 
sus the pressure thereof when in the saturated condi 
tion. 
While the refrigerant expansion valve performs the 

function of metering the refrigerant in such quantity as 
to satisfy the evaporator cooling demand under normal 
conditions, the expansion valve does not respond fast 
enough to sudden changes in the evaporator cooling 
load, or during periods of low load condition, or re 
stricted air flow across the evaporator. Consequently, 
under such circumstances, the refrigerant leaving the 
evaporator will have no superheat. Rather, the refriger 
ant will be in a saturated state thereby including both 
vapor and liquid refrigerant whose deleterious effect 
within the compressor is widely known in the art. 
There has thus existed a need to provide a means 

which would be operable to sense the pressure of su 
perheat in the refrigerant vapor being returned to the 
compressor. Moreover, a need has been evidenced to 
provide such a means which possesses the ability to re 
spond to the sensing of an abnormal superheat condi 
tion in the refrigerant being returned to the compressor 
to actuate an electrical switch to effect a control opera 
tion upon the occurrence of a predetermined loss of su 
perheat and before a saturated condition develops. 
Also, it is desirable that such a means be capable of op 
tionally being provided with an alarm circuit which is 
operable to alert an operator that a loss of superheat is 
occurring. In addition, should the condition not be 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
remedied, the means should be effective in view of a 
further loss of superheat to shut down the compressor 
before any significant damage can be done thereto by 
liquid refrigerant reaching the latter. 
Accordingly, it is an object of the present invention 

to provide a superheat control system which is particu 
larly adapted for employment in a refrigeration system. 

It is another object of the present invention to pro 
vide such a superheat control system which is operable 
to sense the presence of superheat in the refrigerant 
vapor being returned to the compressor. 
A further object of the present invention is to provide 

such a superheat control system which is operable to 
effect a control function when a predetermined loss of 
superheat in the refrigerant vapor being returned to the 
compressor is sensed to have occurred. 
A still further object of the present invention is to 

provide such a superheat control system which embod 
ies an alarm circuit that is operable to alert an operator 
that a loss of superheat is occurring. 
Yet another object of the present invention is to pro 

vide such a superheat control system which is effective 
in the presence of a continued loss of superheat in the 
refrigerant vapor being returned to the compressor to 
shut down the compressor before any significant dam 
age can be done thereto by liquid refrigerant reaching 
the latter. 
Yet still another object of the present invention is to 

provide such a superheat control system which is easily 
installable in a refrigeration system, and is compatible 
with the presently available components that are com 
monly found embodied in a refrigeration system. 

SUMMARY OF THE INVENTION 
It has now been found that the foregoing and related 

objects can be readily attained in a superheat control 
system which is particularly suited to be operatively 
connected in circuit relation with a compressor in a re 
frigeration system for purposes of sensing the superheat 
condition of the refrigerant being fed to the compressor 
and in turn to utilize this sensing to effect a control 
function. The superheat control system includes a com 
pressor which is connected by first conduit means to 
the inlet of a condenser. The outlet of the condenser is 
in turn connected by second conduit means through an 
expansion valve to the inlet of an evaporator. To com 
plete the refrigeration cycle, the outlet of the evapora 
tor is connected by third conduit means to the suction 
side of the compressor. The superheat control system 
further includes sensing means operable for sensing the 
superheat condition of material flowing through the 
third conduit means. For this purpose, the sensing 
means is supported in juxtaposed relation to the third 
conduit means intermediate the ends thereof. The sens 
ing means is operatively connected to safety switch 
means whereby the switch means is capable of being 
actuated by the sensing means in response to sensings 
made by the latter. The switch means when actuated in 
turn is operable to cause a control function to be ef 
fected when an abnormal superheat condition is sensed 
to exist in the third conduit means. 

In accord with the preferred embodiment of the in 
vention, the sensing means includes a pipe having one 
end thereof connected to the third conduit means and 
the other end to a first pressure sensitive bellows 
whereby refrigerant flowing through the third conduit 
means is drawn into the pipe and is fed to the first bel 
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lows with the pressure of the refrigerant supplied to the 
first bellows being the same as the pressure of the re 
frigerant in the third conduit means. The sensing means 
further includes a sensing bulb which is charged with a 
suitable refrigerant. The bulb is supported in juxta- 5 
posed relation to the third conduit means adjacent to 
but spaced from the suction side of the compressor. 
One end of the bulb is connected to a capillary tube 
with the other end of the latter being connected to a 
second pressure sensitive bellows. The bulb functions 10 
to sense the temperature of the refrigerant in the third 
conduit means and to transform this sensing into a pres 
sure which in turn is applied through the second bel 
lows to an operating arm included in the switch means. 
The latter operating arm is spring biased in the opposite 
direction by a combination of forces consisting of a 
spring force and a pressure force which is derived from 
pressure supplied to the first bellows through the afore 
mentioned pipe which is connected to the third conduit 
means. The operating arm is operatively connected to 
a switch whereby to be capable of effecting a suitable 
control function in response to a sensing by the bulb 
that an undesired condition exists with respect to the 
superheat condition of the refrigerant being supplied to 
the compressor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. It is a schematic diagram of a refrigeration sys 
tem embodying therewithin a superheat control system 3O 
constructed in accordance with the present invention; 
FIG. 2 is a schematic diagram on an enlarged scale 

of the sensing and switch means of a superheat control 
system constructed in accordance with the present in 
vention; 35 
FIG. 3 is a schematic diagram of the switch means of 

a superheat control system constructed in accordance 
with the present invention illustrating the switch means 
occupying a first operating position thereof; and 

FIG. 4 is a schematic diagram of the switch means of 40 
a superheat control system constructed in accordance 
with the present invention illustrating the switch means 
occupying a second operating position thereof. 

DETAILED DESCRIPTION OF THE ILLUSTRATED 45 
EMBODIMENT 

Referring now to the drawings and more particularly 
FIG. 1 thereof, there is illustrated therein a refrigera 
tion system, generally designated by reference numeral 
10, embodying therewithin a superheat control system 50 
constructed in accordance with the present invention. 
More specifically, there is depicted in FIG. 1 a refriger 
ation system including a compressor 12, a condenser 
14, a metering device 16, an evaporator 18, sensing 
means 20 and switch means 22. The compressor 12, the 
condenser 14, the metering device 16 and the evapora 
tor 18 are all fluidically interconnected in a conven 
tional manner by means of suitable conduit means. To 
this end, the outlet of the compressor 12 is connected 
by conduit 24 to the inlet of the condenser 14. Conduit 
26 functions to connect the outlet of the condenser 14 
to the metering device 16 and therethrough to the inlet 
of the evaporator 18. The outlet of the evaporator 18 
is connected by means of conduit 28 to the suction side 
of the compressor 12. In accord with the illustrated em 
bodiment of the refrigeration system 10, the metering 
device 16 comprises a conventional expansion valve. . 
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4 
The compressor 12, the condenser, 14, the expansion 

valve 16 and the evaporator 18 function in the refriger 
ation system 10 in the same manner as do such compo 
nents in a conventional refrigeration system. Namely, 
a low temperature, low pressure refrigerant vapor en 
ters the compressor 12 where it is compressed to a high 
pressure, high temperature vapor. The latter is fed 
through conduit 24 to the condenser 14 wherein the 
vapor is condensed to produce a high pressure liquid 
and during which process the heat of compression is re 
moved therefrom. From the outlet of the condenser 14, 
the high pressure liquid refrigerant is then supplied 
through conduit 26 to the intake side of the expansion 
valve 16. The latter functions to meter the flow of re 
frigerant through the conduit 26 to the evaporator 18 
which is connected in fluid flow relation to the outlet 
side of the expansion valve 16. Since the pressure inter 
nally of the evaporator 18, is considerably lower than 
that of the liquid refrigerant at the inlet of the expan 
sion valve 16, the refrigerant flashes into a vapor of low 
pressure and absorbs heat from the medium surround 
ing the evaporator 18. The refrigerant vapor leaving 
the evaporator 18 is then supplied through conduit 28 
to the suction side of the compressor 12 to complete 
the refrigeration cycle. Inasmuch as the compressor 12, 
the condenser 14, the expansion valve 16 and the evap 
orator 18 are each of conventional construction and 
the mode of operation thereof is well-known to those 
skilled in the art, it has not been deemed necessary for 
purposes of obtaining an understanding of the present 
invention to illustrate is the drawings and to describe in 
detail herein the nature of the internal construction of 
the aforereferenced four components. 
Referring now to FIG. 2 of the drawings, there will be 

set forth a description of the superheat control system 
portion of the refrigeration system 10. There is in 
cluded in the superheat control system portion the 
sensing means 20 and the switch means 22, the latter 
being operatively connected to the former. The sensing 
means 20 is operable to sense the superheat condition 
of the refrigerant flowing through the conduit 28 to the 
suction side of the compressor 12. The switch means 22 
on the other hand is actuatable by the sensing means 20 
in response to a sensing by the latter that an abnormal 
superheat condition exists in the refrigerant flowing 
from the evaporator 18 to the compressor 12. 
With regard more specifically to the sensing means 

20, the latter includes a pipe 30, one end of which com 
municates with the conduit 28 at a location along the 
length of the latter which is in relatively close proximity 
to the inlet of the compressor 12. The other end of the 
pipe 30 is operatively connected through the use of a 
suitable fitting (not shown) of conventional construc 
tion to one side of a first pressure sensitive bellows 32. 
Consequently, as the refrigerant flows through the con 
duit 28, a quantity thereof is drawn into the pipe 30 and 
is fed to the bellows 32. Moreover, it will be readily un 
derstood that the pressure of the refrigerant which is 
drawn into the pipe 30 and which is received by the bel 
lows 32 will be at the same pressure as the refrigerant 
flowing in conduit 28. As depicted in FIG. 2 of the 
drawings, the other side of the bellows 32 has opera 
tively connected thereto a member 34, for a purpose 
yet to be described. 
The sensing means 20 in addition includes a bulb 36. 

. The latter bulb 36 is charged with a suitable refrigerant. 
More particularly, the bulb 36 contains a quantity of 
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refrigerant of the same class as that employed in the re 
frigeration system 10. In this regard, in accord with the 
preferred embodiment of the invention the bulb 36 is 
charged with a quantity of the refrigerant which is com 
monly referred to by those skilled in the art by the des 
ignation R-22. The bulb 36 is attached through the use 
of any suitable conventional form of fastening means 
(not shown) to one end of a capillary tube 38. The 
other end of the capillary tube 38 is in turn operatively 
connected by means of a suitable fitting (not shown) of 
conventional construction to one side of a second pres 
sure sensitive bellows 40. The bellows 40 has the other 
side thereof operatively connected to a member 42 of 
relatively short length, for a purpose yet to be de 
scribed. Consequently, the bulb 36, the capillary tube 
38 and the bellows 40 are all in fluid communication 
with each other whereby refrigerant is capable of flow 
ing within and between all three of these components, 
and with the pressure of the refrigerant being the same 
in all three components, namely, the bulb 36, the capil 
lary tube 38 and the bellows 40. 
Referring again to FIG. 2 of the drawings, the switch 

means 22 will now be described. As depicted therein, 
the switch means 22 includes an operating arm 44 
which is generally L-shaped in configuration. The latter 
configuration is provided by a first arm portion 46 of 
relatively long length and a second arm portion 48 of 
relatively short length which together function to give 
the operating arm 44 the aforedescribed configuration. 
The arm portions 46 and 48 are rigidly affixed together 
so as to be movable as a unit. In accord with the illus 
trated embodiment of the operating arm 44, the arm 
portions 46 and 48 are formed integrally with each 
other, however, it is to be understood that if so desired 
the arm portions 46 and 48 could take the form of sepa 
rate members which are thereafter fastened together. 
The operating arm 44 is pivotably mounted on a suit 
able pivot pin 50, the latter in turn being suitably sup 
ported for this purpose on a support element (not 
shown). The free end of the operating arm 44 has bear 
ing thereagainst on one side thereof the free end of the 
member 34 which is operatively connected to the first 
bellows 32 and on the other side thereof the free end 
of the member 42 which is operatively connected to the 
second bellows 40. In addition, intermediate the ends 
of the arm portion 46 of the operating arm 44 there is 
provided a spring 52 one end of which engages the arm 
portion 46 on the same side thereof as the member 34. 
The other end of the spring 52 bears against a fixed 
support, schematically depicted at 54 in FIG. 2 of the 
drawings. The spring 52 is therefore operable to apply 
a biasing force to the operating arm 44. As will be de 
scribed more fully hereinafter, the operating arm 44 is 
caused to pivot about the pivot pin 50 when the com 
bined force being applied by the member 34 and the 
spring 52 against one side of the arm portion 46 and the 
force being applied on the other side of the arm portion 
46 by the member 42 are not in balance. 

Insofar as concerns the other arm portion, namely, 
the arm portion 48 of the operating arm 44, the free 
end thereof is operatively connected to one end of a 
movable contact member 56 of a multipole electrical 
switch 58. More specifically, the free end of the arm 
portion 48 is mechanically connected to the free end of 
the movable contact member 56. In this regard, in ac 
cord with the illustrated embodiment of the invention, 
the free end of the arm portion 48 is preferably pro 
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6 
vided with a through hole (not shown) formed therein 
so as to be suitably dimensioned to permit the free end 
of the contact member 56 to be passed therethrough. 
In addition, a pair of washer-like members 60 of en 
larged diameter are suitably positioned adjacent the 
free end of the contact member 56 whereby as depicted 
in FIGS. 2-4 of the drawings when the arm portion 48 
is received on the contact member 56 the former is 
held captive between the pair of members 60. It will 
therefore be readily apparent that by virtue of the me 
chanical connection which exists between the arm por 
tion 48 and the contact member 56, when the operating 
arm 44 is caused to pivot about the pivot pin 50 the piv 
otal movement thereof is transformed into a longitudi 
nal movement of the contact member 56 whereby the 
latter is movable either between the position thereof 
shown in FIG. 2 of the drawings to the position thereof 
illustrated in FIG. 3 on the one hand or to the position 
thereof depicted in FIG. 4 on the other hand. 
As best understood with reference to FIGS. 2-4 of 

the drawings, the electrical switch 58 includes a first 
pair of contacts 62 and 64, and a second pair of 
contacts 66 and 68. Contact 62 is connected by means 
of conductor 70 to a terminal 72 while contact 64 is 
connected by conductor 74 to a terminal 76. Similarly, 
the contacts 66 and 68 are connected to terminals 78 
and 80, respectively, by means of conductors 82 and 
84, respectively. The four terminals 72, 76, 78 and 80 
are connected in electrical circuit relation with suitable 
alarm and/or control circuits (not shown) whereby as 
will be described more fully hereinafter when either of 
the pair of contacts are in a closed condition an electri 
cal circuit is completed between either the terminals 72 
and 76 or the terminals 78 and 80. More specifically, 
as shown in FIG. 3 of the drawings when the force 
being exerted on the operating arm 44 by the member 
34 and the spring 52 exceeds that being exerted there 
against by the member 42, the arm portion 46 of the 
operating arm 44 is caused to pivot in a downwardly di 
rection, as viewed with reference to FIG. 3 about the 
pivot pin 50. In turn, the arm portion 48 pivots in an 
upwardly direction as viewed with reference to FIG. 3 
causing the contact member 56 to move to the right 
whereupon the contact member 56 moves into engage 
ment with the contacts 66 and 68 thereby causing an 
electrical circuit to be completed between the termi 
nals 78 and 80. In a similar manner, as shown in FIG. 
4 of the drawings when the force being exerted on the 
operating arm 44 by the member 42 exceeds that being 
exerted thereagainst by the member 34 and the spring 
52, the arm portion 46 of the operating arm 44 is 
caused to pivot in an upwardly direction as viewed with 
reference to FIG. 4 about the pivot pin 50. Conse 
quently, the arm portion 48 pivots in a downwardly di 
rection as viewed with reference to FIG. 4 causing the 
contact member 56 to move to the left whereupon the 
contact member 56 engages the contacts 62 and 64 
thereby completing an electrical circuit between the 
terminals 72 and 76. 
There will now be set forth a description of the man 

ner in which the refrigeration system 10 equipped with 
a superheat control system in accord with the present 
invention is intended to perform. For this purpose, ref 
erence will be had hereinafter to a refrigeration system 
in which typical pressures are employed. Moreover, it 
will be assumed that the refrigerant used in the refriger 
ation system 10 is the refrigerant R-22. With a refriger 
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ant vapor pressure of 60 p.s. i. in the conduit 28, the 
pressure sensitive bellows 32 will likewise have a pres 
sure of 60 p.s.i.applied thereto by virtue of the fact that 
the bellows 32 is in fluid flow communication with the 
conduit 28 through the pipe 30. Consequently, there is 
an initial force corresponding to this 60 lb. pressure 
being applied to the pivotably mounted operating arm 
44 by the member 34. With an assumed loading force 
of 2 p.s. i. being provided by the spring 52 acting against 
the arm portion 46 of the operating arm 44, there is a 
combined force equivalent to 62 p.s. i. acting to move 
the operating arm 44 in a downwardly direction as 
viewed with reference to FIG. 2 of the drawings. It is 
conventional practice in refrigeration systems that the 
refrigerant being supplied to the suction side of the 
compressor be at a superheat of approximately 10. 
Therefore, since the sensing bulb 36 also contains the 
refrigerant R-22 and since the equivalent saturated 
temperature of R-22 refrigerant at 60 p.s. i. is approxi 
mately 34°F., a 10 superheat means that the actual 
temperature of the 60 p.s. i. vapor within the conduit 28 
will be 44°F. With the sensing bulb 36 being supported 
in engagement with the outer wall of the conduit 28, 
the refrigerant within the bulb 36 will be under the in 
fluence of a 44°F. temperature which will reflect an 
equivalent bulb pressure of approximately 74.5 p.s. i. 
Moreover, since the bulb 36 is connected to the pres 
sure sensitive bellows 40 by means of the capillary tube 
38, there will be a pressure of approximately 74.5 p.s.i. 
applied within the bellows 40. Therefore, inasmuch as 
the opposing force being exerted against the operating 
arm 44 by the member 42, i.e., a force quivalent to 74.5 
p.s. i. is greater than the force being applied thereto by 
the member 34 and the spring 52, i.e., a force of 62 
p.s. i., contact member 56 will occupy the position 
thereof which is depicted in FIG. 4 of the drawings 
wherein the contacts 62 and 64 are in a closed condi 
tion thereby being effective to complete an electrical 
circuit between the terminals 72 and 76. The latter ter 
minals 72 and 76 could be connected in turn in circuit 
relation with some form of visual indicator means 
whereby when the contacts 62 and 64 are in a closed 
condition, a green light indicating a normal operating 
condition would be illuminated. On the other hand, if 
so desired, the terminals 72 and 76 could be connected 
in circuit relation with the control circuit of the com 
pressor 12 whereby the latter is operable only when the 
contacts 62 and 64 are in a closed condition. Assuming 
now that there occurs a decrease in the superheat of 
the vapor flowing in the conduit 28, a corresponding 
decrease will be produced in the pressure of the refrig 
erant within the sensing bulb 36 and thereby a change 
in the forces being exerted against the arm portion 46 
of the operating arm 44. For example, should the su 
perheat of the refrigerant vapor flowing through the 
conduit 28 to the compressor 12 decrease to a value of 
approximately 1F., the pressure of the refrigerant in 
the bulb 36 will be at a level which is at or near equilib 
rium with the vapor pressure in the conduit 28 and the 
bellows 32. Consequently, the loading force of the 
spring 52 bearing against the arm portion 48 will be ef 
fective to cause the operating arm 44 to pivot about the 
pivot pin 50 to substantially the position thereof illus 
trated in FIG. 3 of the drawings whereupon the contact 
member 56 engages the contacts 66 )nd 68 thereby 
completing an electrical circuit between the terminals 
78 and 80. The latter terminals 78 and 80 could in turn 
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8 
for example, be connected in circuit relation with a 
suitable alarm circuit whereby when the contacts 62 
and 64 are in a closed condition a suitable audible 
alarm is caused to be sounded and/or a visual alarm 
could be produced such as the illumination of a red 
warning light whereby the operator's attention is drawn 
to the fact that the refrigeration system 10 is malfunc 
tioning. On the other hand, if the terminals 72 and 76 
are connected in circuit relation with the control cir 
cuit of the compressor 12 whereby an electrical circuit 
must be completed between the terminals 72 and 76 in 
order for the compressor 12 to operate, when the 
contact member 56 has been caused to move to the 
right in the manner depicted in FIG. 3 of the drawings 
as a result of the decrease in the superheat of the refrig 
erant vapor flowing through the conduit 28, the contact 
member 56 is disengaged from the contacts 62 and 64 
thereby opening the electrical circuit between the ter 
minals 72 and 76 which in turn is effective to stop the 
operation of the compressor 12. Another circuit ar 
rangement which might be utilized for example, is to 
have the terminals 72 and 76 connected in circuit rela 
tion with an alarm means whereby under normal condi 
tions when the contacts 63 and 64 are in a closed con 
dition the aforereferenced alarm means is inoperable, 
however, when a decrease in superheat occurs whereby 
the contact member 56 moves to the position thereof 
shown in FIG. 2 of the drawings, the alarm means is ac 
tuated to draw the operator's attention to the fact that 
something is wrong in the refrigeration system 10. 
Moreover, if a continued loss of superheat occurs 
whereby the contact member 56 continues to move to 
the right wherein it engages the contacts 66 and 68 as 
shown in FIG. 3 of the drawings, the terminals 78 and 
80 could be connected in circuit relation with the con 
trol circuitry of the compressor 12 whereby when the 
circuit is completed to the terminals 78 and 80 through 
the closing of the contacts 66 and 68, the compressor 
12 is caused to shut down. Obviously, the terminals 72, 
76, 78 and 80 of the switch 58 can be connected in cir 
cuit relation with a variety of different forms of electri 
cal circuits whereby different functions are produced 
depending on which pair of contacts are in a closed 
condition. Therefore, it is deemed sufficient to merely 
note that the switch 58 and more particularly the 
contact member 56 thereof is capable of occupying any 
of three different operating positions, namely, a first 
position as shown in FIG. 2 of the drawings wherein the 
contact member 56 is out of engagement with both the 
first pair of contacts 62 and 64 and the second pair of 
contacts 66 and 68, a second position as illustrated in 
FIG. 3 of the drawings wherein the contact member 56 
is in engagement with the second pair of contacts 66 
and 68, or a third position as depicted in FIG. 4 of the 
drawings wherein the contact member 56 is in engage 
ment with the first pair of contacts 62 and 64. 
Although only one embodiment of a superheat con 

trol system constructed in accord with the present in 
vention has been described hereinabove and illustrated 
in the drawings, it is to be understood that modifica 
tions in the construction thereof may be made thereto 
by those skilled in the art without departing from the 
essence of the invention. In this connection, some of 
the modifications which can be made in the superheat 
control system have been alluded to hereinabove while 
others will become readily apparent to those skilled in 
the art when exposed to the present description and il 
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lustration of the construction of the superheat control 
system. For example, obviously a variety of different 
types of refrigerant could be employed in the refrigera 
tion system 10 and the bulb 36 other than the refriger 
ant R-22, without departing from the essence of the in 
vention. In this regard, of course, it might be found to 
be necessary if some other refrigerant were to be sub 
stituted for the refrigerant R-22 to adjust the amount 
of biasing force being exerted against the arm portion 
46 by the spring 52. Consequently, it is therefore desir 
able that the spring 52 be made adjustable. In addition, 
although the switch 58 as described hereinabove com 
prises a multipole switch which has three different op 
erating positions, obviously the switch 58 could take 
some other form without departing from the essence of 
the invention. Likewise, the operating functions being 
controlled through the switch 58 could obviously take 
some form other than that which has been specifically 
described hereinabove without departing from the es 
sence of the invention. Also, although in accord with 
the preferred embodiment, the contact member 56 is 
guided in its longitudinal movement by some form of 
guide means, the latter being schematically depicted in 
FIGS. 3 and 4 of the drawings by the means designated 
therein by reference numeral 86, obviously if so desired 
this means could be eliminated or could take some 
other form from that depicted in the drawings without 
departing from the essence of the invention. 
Thus, it can be seen that the present invention pro 

vides a novel and improved superheat control system 
which is particularly adapted for employment in a re 
frigeration cycle. Moreover, in accord with the present 
invention a superheat control system has been provided 
which is operable to sense the presence of superheat in 
the refrigerant vapor being returned to the compressor. 
The superheat control system of the present invention 
is operable to effect a control function when a prede 
termined loss of superheat in the refrigerant vapor 
being returned to the compressor is sensed to have oc 
curred. Furthermore, in accord with the present inven 
tion a superheat control system is provided which em 
bodies an alarm circuit that is operable to alert an oper 
ator that a loss of superheat is occurring. Also, a super 
heat control system has been provided in accord with 
the present invention which is effective in the presence 
of a continual loss of superheat in the refrigerant vapor 
being returned to the compressor to shut down the 
compressor before any significant damage can be done 
thereto by liquid refrigerant reaching the latter. Finally, 
in accord with the present invention a superheat con 
trol system has been provided which is easily installable 
in a refrigeration cycle, and is compatible with the pres 
ently available components that are commonly found 
embodied in a refrigeration cycle. 

I claim: 
1. In a refrigeration system having a compressor, a 

condenser connected in fluid flow relation with the 
compressor by first conduit means, an expansion valve 
and an evaporator both being connected in fluid flow 
relation by second conduit means with the condenser, 
and with the evaporator being further connected in 
fluid flow relation with the compressor by third conduit 
means whereby refrigerant is made to flow from the 
compressor to the condenser, from the condenser to 
the expansion valve and therethrough to the evapora 
tor, and from the evaporator back to the compressor to 
complete a refrigeration cycle, the improvement of a 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
superheat control system embodied within the refriger 
ation system operable for sensing the superheat of the 
refrigerant flowing to the compressor and for perform 
ing a control function in response thereto, said super 
heat control system comprising: 
a first pressure sensing means operable to establish 
a reference pressure, said first pressure sensing 
means including pipe means connected at one end 
thereof to the third conduit means in fluid flow re 
lation therewith at a point along the length of the 
third conduit means adjacent to but spaced from 
the compressor and so as to comprise the sole fluid 
flow connection with the third conduit means be 
tween the point of connection of said pipe means 
with the third conduit means and the point of con 
nection of the third conduit means with the com 
pressor, said pipe means being operable to draw 
thereto from the third conduit means refrigerant at 
the same pressure and temperature conditions as 
the refrigerant entering the compressor from the 
third conduit means, said first pressure responsive 
means comprising a first pressure sensitive bellows 
expandable by the refrigerant received therewithin 
so as to thereby operate to establish a reference 
pressure therewithin corresponding to the pressure 
of the refrigerant within said first pressure sensitive 
bellows and therefore also to the pressure of the re 
frigerant entering the compressor from the third 
conduit means, said first pressure sensitive bellows 
including a first member connected thereto so as to 
be movable therewith in accordance with the ex 
pansion and contraction of said first pressure sensi 
tive bellows; 

b. second pressure sensing means operable to estab 
lish a pressure correlated to the superheat of the 
refrigerant entering the compressor from the third 
conduit means, said second pressure sensing means 
including a sensing means having fluid therein sup 
ported in juxtaposed relation to the surface of the 
third conduit means adjacent to the point of con 
nection of said pipe means with the third conduit 
means, said sensing means being operable to sense 
the superheat of the refrigerant flowing in the third 
conduit means and to establish by means of the 
fluid within said sensing means a pressure corre 
lated to the sensed superheat, tube means having 
one end thereof connected to said sensing means 
for receiving fluid therefrom, and second pressure 
responsive means comprising a second pressure 
sensitive bellows having one end thereof connected 
to said tube means so as to receive fluid therefrom 
at a pressure corresponding to the pressure of the 
fluid within said sensing means, said second pres 
sure sensitive bellows being expandable by the fluid 
received therewithin so as to thereby operate to es 
tablish a pressure there within correlated to the su 
perheat of the refrigerant entering the compressor 
from the third conduit means as sensed by said 
sensing means, said second pressure sensitive bel 
lows including a second member connected thereto 
so as to be movable there with in accordance with 
the expansion and contraction of said second pres 
sure sensitive bellows, said second pressure sensi 
tive bellows being physically unconnected to said 
first pressure sensitive bellows so that the fluid 
within said second pressure sensitive bellows acts 
solely on said second pressure sensitive bellows and 
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the refrigerant within said first pressure sensitive 
bellows acts solely on said first pressure sensitive 
bellows; and 

c. switch means including a switch having at least one 

2 
5. A superheat control system operable for sensing 

the superheat of a refrigerant flowing in a conduit to 
the suction side of the compressor and for performing 
a control function in response to a predetermined sens 

pair of contacts, at least one pair of terminals con- 5 ing of superheat level comprising: 
nected in electrical circuit relation with said pair of 
contacts and connectible in electrical circuit rela 
tion with an external electrical circuit for purposes 
of performing a control function, a contact mem 
ber supported for movement between a first posi 
tion and a second position relative to said pair of 
contacts, operating means mounted for movement 
between a first position and a second position oper 
atively connected to said contact member for in 
parting movement thereto, said operating means 
comprising an elongated pivotably mounted lever 
arm having one end thereof mechanically con 
nected to said contact member, said lever arm ad 
jacent the other end thereof having said first mem 
ber of said first pressure sensitive bellows in en 
gagement there with for applying a first force 
thereto in one direction corresponding to the refer 
ence pressure and also having said second member 
of said second pressure sensitive bellows in engage 
ment therewith for applying a second force thereto 
in the opposite direction corresponding to the pres 
sure correlated to the superheat of the refrigerant 
entering the compressor from the third conduit 
means wherein when said first force being applied 
to said lever arm by said first member of said first 
pressure sensitive bellows acting thereagainst ex 
ceeds said second force being applied to said lever 
arm by said second member of said second pres 
sure sensitive bellows said lever arm is moved by 
the differential force being applied thereto to said 
first position thereof causing said contact member 
to occupy said first position thereof relative to said 
pair of contacts and when said first force being ap 
plied to said lever arm by said first member of said 
first pressure sensitive bellows is less than said sec 
ond force being applied to said lever arm by said 
second member of said second pressure sensitive 
bellows said lever arm is moved by the differential 
force being applied thereto to said second position 
thereof thereby causing said contact member to oc 
cupy said second position thereof relative to said 
pair of contacts. 

2. In a refrigeration system as set forth in claim 1 
wherein said pipe means comprises a length of pipe 
having one end thereof open to the third conduit means 
and the other end thereof open to said first pressure 
sensitive bellows. 

3. In a refrigeration system as set forth in claim 2 
wherein said sensing means comprises a sensing bulb, 
and said tube means comprises a capillary tube having 
one end open to said sensing bulb and the other end 
thereof open to said second pressure sensitive bellows. 

4. In a refrigeration system as set forth in claim 3 
wherein said switch means includes a second pair of 
contacts, a second pair of terminals connected in elec 
trical circuit relation with said second pair of contacts 
and connectible in electrical circuit relation with an ex 
ternal electrical circuit for purposes of performing a 
control function, and said contact member is movable 
between a third position and a fourth position relative 
to said second pair of contacts. 
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a first pressure sensing means operable to establish 
a reference pressure, said first pressure sensing 
means including pipe means connected at one end 
thereof to the conduit in fluid flow relation there 
with at a point along the length of the conduit adja 
cent to but spaced from the compressor and so as 
to comprise the sole fluid flow connection with the 
conduit between the point of connection of said 
pipe means with the conduit and the point of con 
nection of the conduit with the compressor, said 
pipe means being operable to draw thereinto from 
the conduit refrigerant at the same pressure and 
temperature conditions as the refrigerant entering 
the compressor from the conduit, said first sensing 
means further including first pressure responsive 
means connected to the other end of said pipe 
means so as to receive therefrom the refrigerant 
drawn into said pipe means, said first pressure re 
sponsive means comprising a first pressure sensi 
tive bellows expandable by the refrigerant received 
therewithin so as to thereby operate to establish a 
reference pressure therewithin corresponding to 
the pressure of the refrigerant within said first pres 
sure sensitive bellows and therefore also to the 
pressure of the refrigerant entering the compressor 
from the conduit, said first pressure sensitive bel 
lows including a first member connected thereto so 
as to be movable therewith in accordance with the 
expansion and contraction of said first pressure 
sensitive bellows; 

b. second pressure sensing means operable to estab 
lish a pressure correlated to the superheat of the 
refrigerant entering the compressor from the con 
duit, said second pressure sensing means including 
a sensing means having fluid therein supported in 
juxtaposed relation to the surface of the conduit 
adjacent to the point of connection of said pipe 
means with the conduit, said sensing means being 
operable to sense the superheat of the refrigerant 
flowing in the conduit and to establish by means of 
the fluid within said sensing means a pressure cor 
related to the sensed superheat, tube means having 
one end thereof connected to said sensing means 
for receiving fluid therefrom, and second pressure 
responsive means comprising a second pressure 
sensitive bellows having one end thereof connected 
to said tube means so as to receive fluid therefrom 
at a pressure corresponding to the pressure of the 
fluid within said sensing means, said second pres 
sure sensitive bellows being expandable by the fluid 
received therewithin so as to thereby operate to es 
tablish a pressure therewithin correlated to the su 
perheat of the refrigerant entering the compressor 
from the conduit as sensed by said sensing means, 
said second pressure sensitive bellows including a 
second member connected thereto so as to be mov 
able therewith in accordance with the expansion 
and contraction of said second pressure sensitive 
bellows, said second pressure sensitive bellows 
being physically unconnected to said first pressure 
sensitive bellows so that the fluid within said sec 
ond pressure sensitive bellows acts solely on said 
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second pressure sensitive bellows and the refriger 
ant within said first pressure sensitive bellows acts 
solely on said first pressure sensitive bellows; and 

... switch means including a switch having at least one 
pair of contacts, at least one pair of terminals con 
nected in electrical circuit relation with said pair of 
contacts and connectible in electrical circuit rela 
tion with an external electrical circuit for purposes 
of performing a control function, a contact mem 
ber supported for movement between a first posi 
tion and a second position relative to said pair of 
contacts, operating means mounted for movement 
between a first position and a second position oper 
atively connected to said contact member for im 
parting movement thereto, said operating means 
comprising an elongated pivotably mounted lever 
arm having one end thereof mechanically con 
nected to said contact member, said lever arm ad 
jacent the other end thereof having said first mem 
ber of said first pressure sensitive bellows in en 
gagement there with for applying a first force 
thereto in one direction corresponding to the refer 
ence pressure and also having said second member 
of said second pressure sensitive bellows in engage 
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14 
ment therewith for applying a second force thereto 
in the opposite direction corresponding to the pres 
sure correlated to the superheat of the refrigerant 
entering the compressor from the conduit wherein 
when said first force being applied to said lever arm 
by said first member of said first pressure sensitive 
bellows acting thereagainst exceeds said second 
force being applied to said lever arm by said second 
member of said second pressure sensitive bellows 
said lever arm is moved by the differential force 
being applied thereto to said first position thereof 
causing said contact member to occupy said first 
position thereof relative to said pair of contacts and 
when said first force being applied to said lever arm 
by said first member of said first pressure sensitive 
bellows is less than said second force being applied 
to said lever arm by said second member of said 
second pressure sensitive bellows said lever arm is 
moved by the differential force being applied 
thereto to said second position thereof thereby 
causing said contact member to occupy said sec 
ond position thereof relative to said pair of 
contacts. 
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