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This invention relates to new and useful in 
provements in mechanical refrigeration systems 
and more particularly to the control of a ther 
mostatic expansion valve for regulating the suip 
ply of refrigerant inedium to the evaporator. 
In thernostatic expansion valves, the tempera 

ture responsive element which controls the oper 
ation of the valve member responds to the ten 
perature of the refrigerant, vapor leaving the 
evaporator and accordingly, the valve a dinits a 
greater quantity of refrigeraint mediurn to the 
evaporator than is desirable. Therefore the re 
frigerant medium will flood over into the Staction 
line and there will be surging in the system. 
This has the disadvantage that the evaporator 
Operates inefficiently since the evaporator will be 
Stalved in 1'ecurring cycles during compressor 
Operation. 

It is therefore one object of my invention to 
provide a valve which will anticipate the filling 
of the evaporator with refrigerant medium there 
by eliminating or materially reducing the surging 
effect. 
Another object is to provide means to ciose the 

Valve in mediately upon its feeding of refrigerant 
medium when the valve is opened by the tem 
perature responsive power element during the off 
cycle or period. When the compressor is not run 
ning. 
The invention consists in the novel coopera 

tive relation and arrangement of parts to be more 
fully described hereinafter and the novelty of 
which will be particularly pointed out and dis 
tinctly claimed. 
In the accompanying drawing, to be taken as 

a part of this Specification, there are fully and 
clearly shown Several preferred embodiments of 
the invention, in which drawings: 
Figure 1 is a diagrammatic view of a refrigera 

tion system showing diagrammatically a suction 
line type thermostatic valve in section and oper 
atively arranged in the System. 

Fig. 2 is a diagrammatic view of another form 
of a Suction line type thernostatic valve in Sec 
tion and operatively connected to an evaporator 
as in Fig. 1. 

Fig. 3 is a diagrammatic view of a part of a re 
frigeration system showing a thermostatic ex 
pansion valve of the feeler bulb type operatively 
connected to an evaporator with means for an- i 
ticipating flooding of the evaporator. 

Fig. 4 is a view similar to Fig. 3 but showing 
another form of means for anticipating flooding 
of the evaporator, 

Fig. 5 is a detail view in Section on the line 
5-5 of Fig. 4. 
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Fig. 6 is a chart showing the surging of evap 

2 
orator pressure which occurs with valves of the 
prior art, and 

Fig. 7 is a chart showing the reduction in the 
Surging Clf the evaporator pressure with this in 
vention. 

Referring to Fig. 1 by characters of reference, 
designates generally a motor driven compres 

Sor discharging thru a pipe or conduit into a 
condenser 2 which feeds into the usual tank or 
receiver 3 from which the refrigerant liquid line 
6 connects to the inlet 5 gof the thermostatic 
expansion valve 6 of this invention. In the cas 
ing of the valve 6 there is a valve port con 
trolled by a valve member 8 and discharging into 
a Walve outlet chamber 9 from which an outlet 
port leads into an outlet conduit which 
connects to the inlet of an evaporator f2. The 
Outlet of the evaporator is connected by the usual 
Suction line or return line 3 to the inlet 4 
of a suction line casing 5 containing a refriger 
ant pressure chamber 6. The outlet 7 from the 
chamber 6 is connected by a suction line or 
return line conduit 8 to the inlet of the com 
pressor . The end wall 9 of the casing 5 
forms the end Wall of the valve outlet chamber 
9 So that the casing 5 and the casing of the 
valve 6 are in direct heat exchange relation. 
The conduit also has its wall common to the 

Opposite 
the wall f9 the casing 5 is closed by a tempera 
ture responsive power element 2 in the form of 
a capsule having a rigid cover member or cap 
22 in direct heat exchange relation with the 
Side Wall of the suction line casing and having a 
movable wall or diaphragm 23 responsive to 
preSSure changes in the chamber 6. The power 
element 2 is charged with a minute quantity 
of volatile liquid 24 Such that the liquid will all 
be in Vapor state at a temperature in the cham 
ber 6 above the operating temperature range 
of the valve. The diaphragm 23 responds to 
changes of pressure in accordance with the tem 
perature of the liquid 25. The valve member 8 
is operatively connected to the diaphragm 23 
by an operating member or thrust rod 25 prefer 
ably a flexible resilient wire which extends with 
a sliding fit through an aperture in the Wall 9 
thereby to eliminate leakage from the chamber 
9 into the chamber 6. Expansion of the capsule 
and movement of the diaphragm 23 by pressure 
within the element 2 is opposed by a spring 26 
which acts against the diaphragm 23 and nor 
mally urges the valve member 8 toward its seat 
and port closing position by reason of the con 
nection of the rod 25 to the diaphragm 23 
as at 27. 
The operation of this valve of Fig. 1 is as foll 
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lows: When the compressor is started in Oper 
ation and creates a reduction of pressure in the 
chamber 6, the valve member 8 will be opaned 
by the diaphragm 23 and rod 25. Liquid refrig 
erant, mediun will discharge through the port 
into the Valve Outlet chamber 9 and Outlet Con 
duit vaporizing therein to cool the Wall 9 and 
the Wall portion 2 SO as to abstract heat from 
the power element 2. This will cause Some of 
the Vapor in the power element 2 to condense 
So that the Spring 26 will throttle the valve 
member 8 and move it toward port closing posi 
tion thereby reducing the rate of supply of 
refrigerant medium to the evaporator 2. Ac 
Cordingly, the Valve will anticipate the radiuc 
tion in temperature of the Superheated refriger 
ant vapor drawn through the chamber 6 by 
the compreSSol. Since the Wave member 8 has 
been moved closer to its seat by this auxiliary 
extraction of heat from the power element 2, 
the element 2 i will, in its subsequent operation 
maintain the evaporator refrigerated to a more 
uniform extent. When the compressor is 
Stopped, the back pressure in the Suction line 
in conjunction. With the Spring 26 in the chamber : 
6 acting on the diaphragm 23 will hold the 

Valve member 8 closed, but if the temperature 
SLI'I'Ounding the power element 2 increases the 
preSSule within the capsule sufficiently to move 
the Valve member 8 to open position, then refrig 
erated medium admitted to the chamber 9 and 
Vaporizing therein will cool the wall 3 sufficient 
ly to abstract the necessary heat from the power 
element 2 to condense the vapor therein and 
Seat the Valve member 8. It will, of course, be 
apparent that if the abstraction of heat by the 
Wall 9 is insufficient to cause closing of the 
Valve member 8 that vaporization of lefrigerant, 
medium Supplied by the still open valve port 
Will refrigerate the wall portion 20 and this 
further abstraction of heat from the power ele 
ment 2: Will close the valve member 8. This 
action of the valve S during the off cycle of the 
CompleSSOr will imaintain the liquid refrigerant 
in the receiver 3 with very little loss during 
periods When the ambient temperature might 
Cause the power element 2 to open the valve 
member 8. 

Referring to Fig. 2, the suction line type ther 
nostatic expansion valve has a valve casing 3 
With an inlet 3 for connection to the liquid line 
4 of the System of Fig. 1. The casing 35 has 
a valve port 32 controlled by a valve member 
33 and discharging into an outlet chamber 34 
having an Outlet port 35 discharging into an out 
let conduit 36 for connection as in Fig. 1 to the 
eWapOrator 2. The Outlet of the evaporator ?2 
connectS by a Suction line conduit 37 to the 
preSSure chamber 38 of a suction line casing 39. 
The chamber 38 has a wall 49 common to the 
Wall of the valve outlet chamber 33 and the 
Outlet conduit 36 and has an outlet port 4 
for connection by a return or Suction line or 
Conduit 42 to the inlet of the compressor. The 
chamber 38 has a Wall 43 with a pressure con 
veying port 44 therethrough which opens into 
a pressure chamber 45. A temperature respon 
Sive power element 46 in the form of a capsule 
having a cap or cover member 4 and a dia 
phragm 48 closes and seals the chamber 45 and 
accordingly the chamber 38. The capsule or 
power element 46 is charge with a minute quan 
tity of volatile liquid such that the liquid will 
all be in Vapor State above the operating ten 
perature range of the valve. The cap 47 is con 
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4. 
nected to and in direct heat exchange relation 
to the casing 33. The diaphragm 48 is movable 
in accordance with temperature changes in the 
element AS and with pressure changes in the 
chamber 38. The valve member 33 is operatively 
Connected to the diaphragm is by an Operating 
member 9 Which is connected as at 50 to the 
diaphragm and extends through the port 44 and 
through an aperture in the Wall 40 in which it 
has a sliding fit to prevent flow of refrigerant 
medium from the valve inlet 3 to the chamber 
38. Expansion of the diaphragm 48 to open the 
valve member 33 is opposed by a coil spring 5. 
Leading from the outlet chamber 34 there is a 
conduit S2 having a conduit portion 53 extend 
ing through the Suction line casing wall 43 in 
close proXimity to the diaphragm 48 and in heat 
eXchange relation to the power element 46. The 
conduit 52 has a bleed port O' orifice 53a at its 
inlet end and has its outlet end discharging as at 
54 into the chamber 38. 
The operation of the valve of Fig. 2 is as 

followS: When the compressor is started in 
Operation, the reduction of pressure in the cham 
ber 45 Will cause the diaphragm 48 to open the 
Valve member 33 So that refrigerant mediuna Will 
flow into the Valve outlet 34 and the valve outlet 
conduit 36 for discharge into the evaporator 2. 
The Vaporization of the refrigerant medium in 
the Outlet chamber 34 and outlet conduit 36 will 
Cool the wall 35 thereby abstracting heat from 
the power element f6. In addition there will be 
cooling of the power element 46 by refrigerant 
medium flowing through the conduit 52 in by 
paSSing relation to the evaporator 2. The heat 
abstracted from the power element 46 by the 
expanding or vaporizing of refrigerant medium 
in the conduit portion 53 together with the heat 
abStracted by the cooled wall 40 will condense 
Some of the vapor of the volatile liquid in the 
power element 46 so that the spring 5 will 
throttle or nove the valve member 33 toward 
port closing position. Accordingly, the rate of 
Supply of refrigerant to the evaporator 2 will 

5 be l'educed so that the evaporator will not flood 
OVer into the Suction chamber 38. Since the 
conduit 52 leads from the outlet chamber 34 on 
the inlet Side of the port 35, the supply of refrig 
erant medium to the conduit portion 53 will be 
in accordance with the open position of the valve 
member 33. During the off cycle of operation 
of the compressor, opening of the valve member 
33 by temperature of the air surrounding the 
power element 46 will result in closure of the 
Valve member as above described in connection 
with Fig. 1. 

Referring to Fig. 3, the supply of refrigerant 
to the evaporator 63 is by means of a thermo 
Static expansion valve 6 having an inlet G2 for 
Connection to the refrigerant liquid line 4. his 
Valve 6 may be any of the well known types 
of thermostatic expansion valve having a tem 
perature responsive power element in which there 
is a feeler bulb or member 63 connected by a 
capillary tube 64 to an expansion chamber or 
Capsule 65. The feeler bulb 63 is connected in 
heat exchange relation to the evaporator adja 
cent its outlet or to the suction or return line 
66 from the evaporator. The outlet of the valve 
6 f is connected by a conduit 67 to the inlet of 
the evaporator 60. From the conduit 6 adja 
cent the expansion valve 6: a conduit 68 leads to 
the Suction line 66 in by-passing relation to the 
evaporator 66. This conduit 63 may be in heat 
eXchange relation to the Suction line 66 adjacent 
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the bulb element 63 as at 69 and is connected 
into the suction conduit 86 as at G closely adja 
cent but preferably on the evaporator Side of the 
buib element, S3 so that refrigerant medium dis 
charging into the suction line 36 from the Con 
duit 63 will pass in heat exchange relation to 
the bulb element 63. The conduit 68 preferably 
has a restricted or calibrated port adjacent 
its outlet end at the suction line to limit the 
flow of refrigerant mediurn therethrough. 
The operation of a refrigeration System con 

structed as in Fig. 3 is as follows: As soon as the 
valve 6 opens upon operation of the compreSSOr, 
some refrigerant will flow directly through the 
conduit 68 into the suction line 55 in by paSSing 
relation to the evaporator 69. The refrigerant 
medium which vaporizes in the conduit 68 Will 
cool the bulb element 63 by reason of the heat 
exchange contact as at 69 and together with 
the expanding refrigerant medium discharging 
into the suction line 63 at the connection 70 Will 
cause some of the vapor in the bulb element 63 
to condense thereby throttling the valve 6. AC 
cordingly the cooling of the bulb element 63 by 
this by passing refrigerant medium in and from 
the conduit 88 will anticipate the flooding of the 
evaporator and reduce the rate of Supply Of 
refrigerant medium through the conduit 67 to 
the evaporator. 

In Fig. 4, the thermostatic expansion valve 8 
has an inlet 8 for connection to the liquid line 
4 and has an outlet conduit 82 which connects 
to the inlet of the evaporator 83. The valve 8 
like the valve 6 has a temperature responsive 
power element with a bulb element or feeler 
member 84 connected by a capillary tube 85 to 
the expansion chamber or capsule 86. This bulb 
element 84 is clamped to the evaporator adjacent 
its outlet or to the suction or return line or 
conduit 87 which connects to the inlet of the 
ocmpressor. Secured in heat eXchange relation 
to the casing of the valve 83 and preferably 
clamped to the outlet conduit 32 adjacent the 
valve there is a heat conducting rod or Solid 
metal member 33 which at its free end portion 
89 is connected in heat exchange relation to the 
bulb element 88. The rod end portion 89 is 
clamped to the bulb element 88 and the bulb 
element 84 is clamped to the Suction line 8 by 
a metal heat conducting clamp 9. 
The operation of the valve arrangement of 

Figs. 4 and 5 is as follows: When the valve 80 
opens to supply refrigerant medium through the 
conduit, 82 to the evaporator 83, rod 38 will be 
cooled at its connection to the Valve and there 
by due to its heat conducting relation to the 
bulb element 34, will abstract heat from the 
bulb element and cause some of the vapor of the 
volatile liquid in the bulb element 84 to condense. 
This Will result as in the valve arrangement of 
Figs. 1, 2 and 3 in a throttling of the valve 80 
and a reduction in the rate of refrigerant medium 
Supplied to the evaporator 33. Accordingly, as 
above described with respect to the foregoing 
valves, the Surging aid ineficient operation of 
the evaporators Will be materially reduced. 
In the charts of Figs. 6 and 7, the curves show 

relative to each other the Surging in Fig. 6 Which 
usually occurs with prior art Valves since the 
temperature responsive power element has no 
control of the valve until the evaporator is Sub 
Stantially flooded to the power element. In 
Fig. 7 the curve illustrates how the abstraction 
of heat from the temperature responsive power 
element occurring Substantially immediately 
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6 
upon opening of the valve reduces the surging 
in the evaporator and thereby maintains a much 
more uniform length or average length of the 
evaporator in operation during the running of the 
compressor. 
What is claimed and is desired to be secured 

by Letters Patent of the United States is: 
1. In a thermostatic expansion Valve, a Suction 

line casing having an inlet and an outlet for flow 
of vaporized refrigerant therethrough, tempera 
ture responsive valve operating means in heat 
exchange relation with said casing, a Valve caS 
ing having an outlet port and in heat eXchange 
relation with said. Suction line casing so that 
refrigerant flowing through said valve casing Will 
abstract heat from Said operating means, and a 
conduit leading from said outlet port and extend 
ing from said valve casing in heat eXchange rela 
tion with said operating means for increasing the 
abstraction of heat from Said operating means. 

2. In a thernostatic expansion Valve, a Suction 
line casing having an inlet and an outlet for 
flow of vaporized refrigerant therethrough, ten 
perature responsive valve operating ineans in 
heat exchange relation with said casing, a valve 
casing in heat exchange relation with Said Suc 
tion line casing so that refrigerant flowing 
through said valve casing will abstract heat from 
said operating means, and a conduit leading from 
said waive casing in direct contact With said 
suction line casing for increasing the abstraction 
of heat from said operating means. 

3. In a thermostatic expansion Valve, a Suction 
line casing having an inlet and an outlet for 
flow of vaporized refrigerant therethrough, a cap 
member and diaphragm forming an expansible 
chambeir valve operating means, Volatile liquid 
in said means, said cap member being in heat 
xchange relation with Said Casing, Said dia 
phragm being eXposed to and responding to pres 
Sure changes in Said casing, a Valve Casing in 
heat exchange relation. With said suction line 
casing So that refrigerant flowing through said 
valve casing Will abstract heat from Said operat 
ing means, and means for increasing the ab 
straction of heat from said operating means. 

4. A thernostatic expansion Valve coin prising 
a valve casing having an inlet and having an 
outlet chamber, a Suction line casing having a 
pressure chamber, said chambers having a com 
mon Wall, a temperature responsive capsule in 
heat exchange relation With Said wall and hav 
ing a diaphragm closing a Wall opening of Said 
Suction line casing, a minute quantity of vola 
tile liquid in said capsule Such that all of the 
liquid will be in vapor state at a temperature 
in Said Suction line casing above the operating 
temperature range of the valve, a valve member 
controlling refrigerant, fioW into said outlet chann 
ber and operatively connected to said diaphragm, 
Vaporization of refrigerant in said outlet, chanbei 
chilling Said common Wall upon opening of said 
valve member thereby to condense some of the 
Vapor in Said capsule and reduce the pressure 
therein to close said valve member. 

5. A thernostatic expansion valve comprising 
a. Suction line casing having a Wall opening and 
having an inlet and an outlet for flow of vapor 
ized refrigerant through said casing, a tempera 
ture responsive capsule in heat exchange relation 
with Said casing and having a diaphragm closing 
Said Wall opening of said suction line casing, 
Volatile liquid in Said capsule, a valve casing 
Secured to Said Suction line casing, a valve mem 
her controlling flow through said valve casing, 
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means for transmitting movement from said 
diaphragm, to Said Valve member, and a COin 
duit having heat exchange relation intermediate 
its ends with said capsule and extending for 
the outliet side of Said valve casing and discharg 
ing into Said suction line CaSing. 

6. A thermostatic expansion valve comprising 
a suction line casing having a Wall opening and 
having an inlet and an outlet for flow of vapor 
ized refrigerant through Said Casing, a tempera 
ture responsive capsule in heat exchange Irelation 
With said casing and having a diaphragm closing 
said wall opening of Said Suction line casing, Vola 
tile liquid in Said capsule, a valve casing Secured 
to Said suction line casing, a Valve member Con 
trolling ioW through said valve casing, means for 
tianslinitting novenent from Said diaphragm to 
said wave meiber, and a conduit leading from 
the outlet, cihamber of Said Valve casing and dis 
charging into Said Suction line casing, Said Con 
duit having a restriction and having a portion 
of its length in contact With said. Suction line cas 
ing adjacent Said diaphragin. 

7. A refrigerani, controlling apparatus of the 
chai'acter described, Cornprising in combination, 
a valve casing having a Wall, a valve member 
in and controlling flow through said casing, tem 
perature responsive means positioned external of 
Said Casing Wall and including ineans operable 
upon reduction of tenperature to nove said valve 
linember toward closed position, means to conduct 
refrigerant medium in heat, exchange relation to 
Said leSponsive means, neans operatively con 
necting Said responsive neans to Said valve men 
ber and operable to transmit novement there 
between; auxiliary means operable to abstract 
heat from Said tenperature responsive means in 
anticipation of tenperature rediction of Said 
responsive (neans by Said refrigerant conducting 
means, and Said auxiliary means being controlled 
Solely by Said Valve member and having its ten 
perature reducing action varied in accordance 
With the position of Said Valve member. 

O 

20 

3) 

8. A refrigerant, controlling apparatus as de 
fined in Clain it. Wherein the temperature respon 
Sive means is a volatile fluid expansive power ele 
ment having an external feeler bulb, and the 
auxiliary temperature abstracting means being 
arranged to act upon Said feeler bulb. 

9. A refrigerant controlling apparatus, as de 
fined in claim 7 wherein the temperature respon 
Sive means is a volatile fluid expansive power ele 
ment having an extel'nal feeler bulb, and said 
auxilially heat abStracting means comprising a 
conduit controlled Solely by Said valve member 
and discharging expanding refrigerant in heat 
eXchange relation with said feeler bulb. 

10. A refrigerant controlling apparatus as de 
fined in claim 7 wherein the temperature respon 
Sive means is a volatile fluid expansive power ele 
ment - having an external feeler bulb, and said 
a luxiliary heat abstracting means comprising a 
heat conducting member connected to said feeler 
bulb and to said casing for transfer of heat there 
between upon opening said valve member. 

EARNEST J. DLLMAN. 
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