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This invention relates to refrigeration systems.of the 
type using a mechanical compressor. More speci?cally, 
this invention relates to, a control for a refrigeration‘ 
system wherein operation of the system is controlled 
between predetermined limits ‘of ‘evaporator temperature. 

Refrigeration systems of the type under consideration 
are often used in air conditioning equipment such as room 
air'conditioners or the like. It is important that the sys— 
tem be'constructed so'that operation thereof above a pre 
determined evaporator pressure, that corresponding toa ' 7 
temperature of about 50° F., is prevented. Operation 
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normally open constant pressure expansion valve16 to 
the evaporator 14, ensues. From the evaporator, where 
the liquid refrigerant is reconverted to the vapor state as 
it is passed in heat'exchange relation with a mediumsuch 
as air to be cooled, the vapor ?ows to the compressor 
through the-suction line 15. A by-pass line 17 is shown 
connecting a pass on the condenser to the refrigerant ?ow 
line downstream of constant pressure expansion valve 16. 
Although the bypass line is shown connected to the 
condenser, for the purposes of this invention it may be 
connected to any location in the high‘ side of the system 
capable of providing a source of uncondensed gas. Lo 
'cated in the line 17 is a normally closed constant pressure 
expansion valve 18. 

The-constant pressure expansion valve '16 is designed 
so as to close when the pressure in the evaporator is 
such to indicate that the evaporator temperature is above 
a preselected value say 50"‘ F. Therefore, flow of refrig 

‘ erant to the evaporator is completely prevented. This per 
20 mits the pressure in the‘ evaporator 10 fall and obviate a 

situation wherenthe compressor motor may become over 
loaded. When the pressure in the evaporator falls to a 

' preselected point corresponding to an evaporator tem 

25 
above this design evaporator temperature causes, the com-/ , 
pressor to overload and the motor driving the compressor» 
may burn out or fail to operate through an overload pro- ‘ 
tection device. Operation of the system at an evapora 
tor pressure corresponding to a temperature below _28° F; 
is also unsatisfactory because frost may accumulate on the ’ 
evaporator coil and prevent e?icient operation of the. 
system.‘ ' 

Accordingly, it 
provide a control for the system which will maintain 
operation of the system between predetermined tempera 
ture limits. This isv accomplished in one instance by. 
providing valve means in the system, responsive to evapo 
rator pressure which will. pass refrigerant either in the 
liquid or gaseous states, or will throttle off the flow .of 
refrigerant completely. .. > . ~ ~ : _. 7. ~. 7 i 

The system under consideration includes theusual com 
ponents such as an evaporator, a suction line, a com 
pressor, a discharge line, a condenser, a liquid line con 
necting the condenser and the evaporator, and an ex 
pansion member located in the liquid line to throttle the 
?ow of refrigerant to the evaporator, modi?ed to in 
clude a lineconnecting the expansion member with a 
source of uncondensed gas. Other objects and advantages 
of the invention will be apparent upon the consideration 
of the ensuing speci?cation and drawings, in which 7 ‘ 

I Figure 1 illustrates a refrigeration system equippedlto 
function in the mannencontemplated by, this invention; 

Figure 2 is asectional view through the expansion 
member constructed to function in the same manner as 
the system depicted in Figure 1, when included in a con-. 
ventional refrigeration system; , , 

Figure 3 is a modi?cation of the valve member shown 
in Figure 2; W ' I J 

Figure 4 is a schematic view. of a refrigeration system 
equipped with the expansion member illustrated in Figure 
2; and ‘ . ' ' 

Figure 5 is a 
equipped with the valve member shown in Figure 3. 
‘Referring vmore particularly to the drawings, it can 

be_seen that Figure 1 illustrate a conventional refrigera 
tion system including a compressor 10, and a discharge 
line 11 permitting flow of compressed gaseous refrigerant 
from thecompressorto condenser 12. Aftef the refriger 
ant hasrbeen converted to the liquid phase in the con 
denser,_ as it is passed in heat exchange relation with a 
cooling medium, ?ow thereof through capillary 13 and 

is the- chief object’ of this invention'to 
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perature of, for illustration, 28° F., the constant pressure 
expansion valve 18 openspermitting ?ow of gaseous 
refrigerant or aimixturre of gaseous and liquid refrigerant 
to the evaporator through by-pass .line' 17. This raises 
the pressure inthe evaporator to a temperature above the? 
minimum so as to prevent an abnormal accumulation of 
frost on thevcoil. When the pressure in the evaporator 
is such toindicate‘ a temperature within the range of 
operation indicated above, the system functions in the 
same manner as a system equipped with an expansion 
member having a ?xed ori?ce, such as a capillary. [ ' 

Referring more particularly to, Figure 2, there is 
shown a‘ construction that may be' used in a system illus-' 
trated in Figure 1 to take the place of valves 16 and‘ 18 as 
well as capillary 13. The valve 20 shownin Figure 2 
includes a casing 21, a horizontal partition 22 and a ver 
tical partition23- connecting the horizontal partition with 
the bottom wall of the casing.‘ This arrangement divides, 
the interior of the'valve body into three compartments 
orvchanrbers, 2,4, 25,_and 26. The compartment 24 is 
provided with an opening 27 serving as a valve seat in . 
the horizontal partition 22 ‘permitting corn'municationbe' 
tween compartment 24- and the compartment 26,-‘ Com 

, partment ‘25 communicates with compartment 26 through 
an opening 28 serving asta valve seat and is provided with 
an opening "30 normally permitting'the .v?ow'of gaseous, , , 
refrigerant from a location either in the compressor dis 
charge line' of the condenser which will permit ?ow' of‘ 

' the gaseous or uncondensed refrigerant or a mixture of, 
gaseous and liquid refrigerant tothe Valve. Compartment 
24’contains an opening'29 for the ?owof liquid refrig 
erant from the condenser to the compartment. Com 
partment 26 is provided withv an opening 31 permitting 

1 flow of refrigerant from thetvalve 20 to the‘evaporator; 

60 

schematic'view of a refrigeration system 7 

65 

70 

Valve members 32 and 33, preferably in the formof ' 
balls or spheroids, are arranged in chambers 24 and 25 
respectively to-control the ‘openings 27 and 28. , Spring 
members 34 and 35, one end of which is supported on’v 
the bottom wall of the valve, continuously urge the valve. 
members 32 and 33 vto the positions shown in Figure 2, 
whereinthe valve members prevent passage of refrig-L 
erant from either of the compartments 24 and 25 to] 
the‘ chamber '26. I 

., ' Included in'the ‘compartment 26 is'a diaphragm'mem-f ' 

.ber ‘37rtdisposed transversely of the chamber.‘ ‘The periph-"I. . 
eral portion of the diaphragm is secured to theside wall’. ' 
of the valve. ‘Spring member 38Vis arranged to apply; 7 

I throughadjusting screw 39 and mounting‘ member 40, a’:- ' 
' ,predeterminedpressure upon the upper-surface ‘of'the 
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diaphragm through cradle‘z 41. This force is opposed by 
evaporator’ pressure acting against the under surface of 
the diaphragm. Secured to the underside of the dia 
phragm is an operating member 42 in the form of‘ a con 
n'e‘cting‘rod ’43“havi'ng,l pivotally secured thereto, an in 
verted U-shaped'member 43’. Depending legs 44 of the 
inverted U-shaped member 43 are arranged to bear against 
the ‘valve members 32 and 34 seated in openings 27 and 
28. ‘In constructing the valve 20 it is important that there 
be’ a'difference in the strength of the springs 34 and 35 
so that spring 35 will have more resistance to deformation 
or compression than spring 34 by an amount substan 
tially equivalent to the range of evaporator temperatures 
chosen. In other words, when the diaphragm is sub 
jected to pressure, indicating an evaporator temperature 
of approximately 50°j“F., the resultant of the forces act 
ing on the diaphragm will force" the leg 44 directly above 
valvememberr 32 into contact with the valve and will be 
su?icient to move'the valve member against the action 
of the spring 34 to permit flow of liquid refrigerant 
through openingj29, ‘into the compartment 24, and then 
into the‘ compartment ‘26 through the opening 27. The 
refrigerant 'flows from the'compartment 26 to the evap 
orator throughsthe opening 31. ‘The operating rod '43 is 
pivotally mounted .so ‘that, While the action of spring 35 
in compartment 25 will be sufficient to resist movement 
of the valve ‘28, the spring 34 will permit the movement 
of‘valve 27 to ‘obtain the desired ?ow of refrigerant.v 'To 
limit downward vmovement ‘of the valve members '27 and 
28, members 3h’ and 40' having threaded stern portions 
are mounted as shown in Figure 2. The exact’position 
ing of the ‘members 39' and 40' is preselected‘ thereby 
determining in advance the ‘effective size of the opening 
between compartments‘24 and 26 in the ?rst instance and 
compartments 25 and 26 ‘in the second instance once the 
conditions necessary for opening the portsl27 and‘28 have 
been satis?ed. Thus for illustration, when the evaporator 
pressure indicates an evaporator temperature below _50° 
F. the leg 44 of the inverted U-sha'pe‘d member-43 forces 
the valve 32 against thejaction of the spring 34 into con 
tact with upper ‘end or‘ stop member 39'; the refrigera 
tion system functions in a manner similar to a system 
having a ?xed ori?ce as an expansion member. in the line 
connecting the condenser and the evaporator. Thereafter 
a normal ?ow of refrigerant to the'evaporator through 
the expansion member occurs. In other words a rate of 
refrigerant ?ow normal for a‘ system having such an 
expansion member occurs. ‘ 
When the evaporator pressure drops to the lower limit 

of the range of operation desired, the resultant of the 
forces involved will cause spring '35 to be‘ compressed so 
as to permit flow of gaseous refrigerant through‘ opening 
30 into compartment 25 and through opening 28 to the 
compartment 26. Under these circumstances the flow of 
gaseous'refrigerant and’ the liquid refrigerant directly to 
the evaporator will prevent further drop in evaporator 
pressure and the operating temperature corresponding 
thereto. This, of course, will prevent the accumulation 
of frost which would occur ‘at low operating evaporator 
temperatures. ' 7 

When the evaporator temperature reaches the upper 
limit of the preselected range, the‘pressure in chamber 
26 rises to a value which when added to the pressure 
exerted by springs 34 and v35 overcomes the action of’ 
spring 38 and the two ports 27 and 28 are closed as shown 
in Figure 2. Under these circumstances no refrigerant 
flows to the evaporator. The pressure in the evaporator 
is gradually reduced by the action of the compressor un 
til eventually the action of spring 34 is overcome and 
liquid refrigerant feeds to the evaporator'through open 
ing 27. . 

Another embodiment of ‘the invention is shown in Fig 
ure 3 wherein a construction sensitive directly to changes 
in‘evaporatoritemperature:to contrplepassage of refrig~ 
erantto theevaporator is shown... The expaasiaa 
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4 
her 50 is shown composed of an upper section 51, formed 
of a material such as brass having a relatively high co 
e?‘icient of expansion, jointed to a lower section 52 also 
formed of the same material. Mounted in the upper sec 
tion is an operating rod 53 formed of a material having 
a low coefficient of expansion such as Invar. An adjust 
ing member 54 having a handle 55 and a threaded stem 
56 is mounted in the top of the upper section and con 
nected to the top ‘of the operating rod "53‘ with the pin 
and slot type connection. The lower end of the rod 53 
is- pivotally connected vto a U-sh'aped saddle 57 having a 
?rst leg 58 and a ‘second shorter leg 59 connected by a 
cross piece 60. 

Disposed within the lower section SZ'of the member 
50 is a horizontal ‘partition 62 having openings 63 and 
64 serving as valve seats and permitting communication 
between a ?rst compartment 65 de?ned by the horizontal 
partition and a vertical partition 68 and a second com 
partment 66,'and‘ between a third compartment 67 ‘adja 
cent compartment 65 and the compartment 66. Valve 
members 69 and'70 in the form of spheroids are urged 
to the :positions shown in Figure Sybysprings 71 and 72 
respectively. In this embodiment the springs may‘ be of 
the same strength. The stop members 73 and 74 having 
threaded stems of the lower section, oifer, at their ends, 
abutments for limiting downward movement of the valve 
members‘pnder the in?uence of the operating rod 53 in 
a manner to be later described. An opening 75 in casing 

' 52'v serves to connect compartment 65 with'a line ex 
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tending to the condenser so that liquid refrigerant ?ows ’ 
to the expansion member 50. Opening 76 permits com 
munication between compartment 67 and a ‘portion of 

,the condenser containing uncondensed refrigerant. 'For 
'the purposes of this invention compartment 67 may be 
connected to any point on the high side of the refrigeral 
tion system having gaseous refrigerant. Opening 77 serves 
torconnect the expansion member 50 with a line leading 
to the evaporator. Refrigerant ?ow ,throughthe expan 
sion member occurs as follows, through either opening 
75 or 76 or both, through either opening 63 or 64 orgboth, 
out through opening 77 to the evaporator. Springmem 
ber 78 is located on the upper surface of the horizontal 
partition 62 to engage a lateral extension 79 of the saddle 
member 57. ‘Abutment member 80, opposes the action 
of spring member 78 to obtain a pivotal movement to 
be‘ ‘described later. 

Considering the operation of the expansion ‘member 
50, it is contemplated that relative movement occurs 

‘ between the brass section of the casing and the‘operating, 
rod in response to temperature variations of the refrig 
erant flowing through member 50. v'l‘he refrigerant with 
in the casing being‘ at substantially'the same pressure as 
the evaporator, its temperature will'be substantially that 
prevailing in the evaporator. The rod 53 being secured 
to casing through adjusting member 54 moves with the 
casing as it expands or contracts in response tothetem 
perature variations. For example ‘the parts are so con 
structed that when the evaporator temperature is above 
a preselected maximumsuch as 50° FJ-the casing expands 
to an‘ extent that rod 53 .is moved out‘of engagement 
with either of the valves 69, 70. in response to 'a tem 
perature reduction below the preselected‘ maximum, con 
traction of the member 51, suf?cient to cause movement 
of leg 58 of the saddle 57 into engagement .with valve 
69, occurs. This action permits flow of liquid refrigerant 
from compartment 65 into compartment 66 .and through 
unrestricted opening 77 to the evaporator. Spring mem 
ber 78 resists downward movement of the portion'of 
saddle member from which leg 59 depends, thereby 
causing pivoted movement of leg 58 into engagement 
with ball valve 69. w 7 V n _ n 

The parts are so constructed that a contraction of the 
casing 51, of an amount that would indicate an evaporator 
temperature of about 28° F., will cause the action of 
spring 78‘ to be overcome and the leg 59 to forciblyv 
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engage the ball valve '70. This action in turn forces the 
ball valve 70 downwardly against the action of spring 72. 
Thus, gaseous refrigerant ?ows into compartment 66to' 
supplement the refrigerant present therein by virtue of 
opening 63. The resulting mixture of refrigerant _?ows' 

The ' mixture 7 
contains a‘substantial amount of refrigerant in the gaseous 
to the evaporator in the usual manner. 

state so that the evaporator pressure is prevented from 
falling below the predetermined low value, obviating the 
possibility of an accumulation of frost suf?cient to impair 
e?icient operation of the cooling coil. 

10 

it will thus be obvious that, by the use of the invention , 
described, operation of a refrigeration system between. 
predetermined evaporator temperature is assured. Other 
constructions and arrangements falling within the scope 
of the invention will suggest themselves to those skilled 
in the art. Accordingly the above explanations are 
offered in a descriptive sense rather than a limiting sense. 

I claim: 
1. In a refrigeration system the combination compris 

ing an evaporator, a compressor, a condenser and an 
expansion member interconnected to form a closed cir 
cuit for the ?ow of a refrigerant, said expansion member 
‘including a ?rst inlet for permitting ?ow of liquid refrig 
erant to the evaporator and a second inlet permitting 

_ ?ow of substantially gaseous refrigerant from. the-jhigh 
pressure side of the refrigeration system to the evaporator, 
and means responsive toevaporator pressure correspond 
ing to predetermined ‘evaporator. temperature for control 

‘ ling the eifective‘area of each opening. 
2. The invention as described in claim 1 wherein said 

last mentioned means includes a valve assembly compris 
ing a valve member and means urging said valve member 
to a position closing said inlets and aclinkage operable 
under the in?uence of evaporator pressure to oppose the 
valve member urging means. ' I I 

3. The invention as described in claim 2' wherein said 
valve member urging means includes a helical spring 
with the spring engaging the valve member associated 
with the inlet permitting ?ow of liquidrefrigerant having 
less resistance to deformation than the spring associated 
with the valve member associated with the inlet permit 
ting ?ow of gaseous refrigerant to the evaporator. 

4. A refrigeration system comprising an evaporator; 
a compressor; a condenser and an expansion member 
connected to form a closed circuit for the ?ow of refrig 
erant, said expansion member having an outlet in com‘ 
munication with the evaporator, a ?rst inlet normally 
admitting ?ow of liquid refrigerant} to the expansion 
member and a second opening .permitting ?ow of gaseous 
refrigerant to the expansion member, and means includ: 
ing two resilient elements each having a different resist 
ance to deformation for controlling, in response to evap 
orator pressure, the eifective area of said inlets. ' 

5. A refrigeration system including an evaporator; a 
compressor; a condenser-and an expansion member con; 
nected to form'a closed circuit for the flow of refrigerant, 
said expansion member being provided with an outlet in 
communication with the evaporator to permit ?ow of 
refrigerant thereto, and two inlets‘ permitting flow of 
refrigerant into the expansion member, valves normally 
closing said inlets and means responsive to evaporator 
pressure for controlling the operation of the valves to 
regulate the flow of refrigerant to the expansion member. 

6. The invention as set forth in claim 5 wherein one 

content in excess of the gaseous content in the refrigerant 
?owing into the other inlet. . - - . ' 

7. The invention set forth in claim 6 wherein said last 
mentioned means includes an operating member having 
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a ?rst extension adapted to engage the valve associated 
with the ?rst inlet and a second extension adapted to 
engage the valve associated with the second inlet. 

8. The invention as set forth in claim 7 wherein said 
last mentioned means includes a movable diaphragm 
assembled within said expansion member and a connect 
ing member pivotally connected tosaid diaphragm and 
rigidly‘connected to said operating member. 

9. The invention as described in claim 5 wherein said 
refrigerant expanding means includes a housing formed 
of a material having a relatively high coe?icient of expan 
sion, and an operating rod having a relatively low co 
ef?cient of expansion secured to the housing and movable 
therewith relative to the housing in response to ‘evaporator 
temperature differentials. . ' 

10. The invention as described in claim 9 wherein the 
lower portion of said housing is. provided with a hori 
zontal partition and a vertical partition de?ning three 
separate compartments, two of the compartments being 
adjacent to one another and the third overlying the ?rst 
two, the horizontal partition including openings therein 
permitting communication between the upper compart 
ment and the two lower compartments. ' 

11. The invention as described in claim 10 wherein the 
by-pass line permitting ?ow of supplemental refrigerant 
to the evaporator includes one of said compartments. 

12. The invention as described in claim 11 wherein , 
means are provided in said upper compartment for causing 
the operating rod to engage o'ne valve member for a pre 
determined period of time before engaging the other 
valve member. ' - ~ 

13. In a refrigeration system including an evaporator, 
a compressor, a condenser, means for expanding refrig 
erant and lines connecting the system elements to form 
a closed circuit for the ?ow of refrigerant, control means, 

7 including a by-pass line connecting the line between the 
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refrigerant expansion means and the evaporator with a 
source ofsubstantially uncondensed gaseous refrigerant, 
a normally closed valve in said by-pass line operative to 
permit ?ow of refrigerant in response'to a predetermined 
minimum evaporator operating temperature, a normally 
open valve disposed between the ‘expansion member and 
the connection between the by-pass line and the line 
connecting the evaporator and’the expansion member, 
said valve operable in response to a predetermined maxi 
mum evaporator operating temperature to prevent flow. 
of refrigerant. to’ the evaporator. > 

14.,In a refrigeration system the combination com- > 
’ ~ prising an evaporator, a compressor, a condenser and an 
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of said inlets permits ?ow of refrigerant having a gaseous _ 

70 

expansion member interconnected to form a closed’ cir 
cuit for the ?ow of a refrigerant, said expansion mem 
ber including a ?rst inlet fo'r permitting ?ow of liquid 
refrigerant to the evaporator and a second inlet permit- ' 
ting ?ow of substantially gaseous refrigerant from the 
high pressure side of the refrigeration system to the 
evaporator, and means responsive to an evaporator oper 
ating characteristic of a predetermined magnitude for 
controlling the elfective area of each opening. 

References Cited in the ?le of this patent 
UNITED STATES PATENTS 

2,252,300 McGrath ____________ __ Aug. 12, 1941 
2,344,215 Soling et a1 ______ __l____.. Mar. 14, 1944 
2,614,394 McGrath _____ _'_ _____ __ Oct. 21, 1952 

2,675,684 Shoemaker __________ __ Apr. 20, 1954 
2,694,904 Lange et a1 ___________ __ Nov. 23, 1954 
2,701,455 Kleist ________________ __ Feb. 8, 1955 
2,701,688 Dillman ______________ __ Feb. 8, 1955 
‘2,702,671 Carter ______________ __ Feb. 22, 1955 
2,742,765 Anderson ____________ __ Apr. 24, 1956 


