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1

This invention relates to new and useful im-
provements in refrigeration expansion valves.

One of the objects of this invention is to pro-
vide a refrigeration expansion valve having new
and improved control means therefor.

Another object is to provide a “gas charged”
expansion valve having means to vary the maxi-
mum operating pressure thereof.

Another object is to provide an air condition-
ing systam utilizing an -expansion valve having
a variable maximum operating pressure to con-
trol dehumidification of the air.

Othcer objects will become apparent from time
to time throughout the specification and claims
as hereinafter related.

In the accompanying drawings, to be taken as
a part of this specification, there are clearly and
fully illustrated several preferred embodiments of
this invention, in which drawings:

Figure 1 is a diagrammatic view of a refriger-
ating system having an expansion valve with an
expansible chamber for controlling maximum
operating pressure of the valve and a thermo-
static bulb element for controlling said expansi-
ble chamber, the expansion valve and expansible
chamber being shown in vertical cross-section,

Fig. 2 is a view in elevation of an expansion
valve similar to that shown in Fig. 1 with the
upper portion of the valve sown in brok n sec-
tion and having an expansible chamber for con-
trolling the maximum operating przssure of the
valve, the expansible chamber being controlled by
a thermal expansive element,

Fig. 3 is a diagrammatic view of a refrigerat-
ing system utilizing the valve and expansiblz
chamber shown in Fig. 2,

Fig. 4 is a diagrammatic view of a refrigerat-
ing system including an expansion valve and ex-
pansible chamber similar to that shown in Fig. 2
but having an electrically operated heat motor
for controlling the expansible chamber, the ex-
pansible chamber being shown enlarged and in
partial section,

Fig. 5 is a diagrammatic view of an expansion
valve having an expansibl> chamber shown in
section, the expansible chamber being pneumati-
cally controlled, and

Fig. 6 is a diagrammatic view of a refrigerat-
ing system having an exparsible chamber shown
in section, the expansihle chamber being con-
trolled by a manual adjustment screw.

Referring to the drawings by characters of ref-
erence in Fig. 1 there is an air conditioning sys-
tem comprising a refrigerart compressor { driven
by a motor 2 supplying compressed refrig- rant to
a condenser 3 which is in turn connected to s
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liquid refrigerant receiver 4. A conduit 5 runs
from the receiver 4 to an expansion valve 8 which
controls flow of refrigerant to an evaporator T,
the evaporator T being connected by a conduit 8
to the suction side of the compressor {. The re-
frigerant evaporator T is positioned within an
enclosurz 9 and is operable to cool air circulat-
ing therewithin. The refrigeration expansion
valve ‘6 is a conventional gas-charged thermo-
static expansion valve comprising a movable
valve member 10 which is urged towards a valve
seat {1 by a spring (2. The expansion valve 8
has a pressure responsive diaphragm 13 which is
operable through a thrust rod 14 to vary the
opening of the valve member {0. There is an
adjustment screw member 15 which is operable
to vary the .compression of the spring 12 thereby
to determine the superheat setting for the valve.
A cover member 16 encloses a space {71 over the
pressure responsive diaphragm {3 and is oper-
able to receive gas:ous pressure for the opera-
tion of the diaphragm 3. From the cover mem-
ber 16 a conduit 18 runs to a maximum operat-
ing pressure control member {8 which is in turn
connected by a conduit 20 to a th:ormostatic bulb
element 21 positioned’ at the outlet end of the

" evaporator 7. The thermostatic bulb element 21
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contains a volatile liquid for transmitting gaseous
pressure to the space IT enclosed above the dig-
phragm 13 of the expansion valve 6. The
amount of volatile liquid contained in the bulb
element 21, the conduits 18 and 20, and the space
17T is such that all of the same may be contained
within the space 17. The control member (8
comprises a body member 22 having a transverse
passageway 23 therethrough and a cap or cover
member 24 screw-thr.adedly carried thereby as
at 25. The body member 22 has a cylindrical
cavity or chamber 26 therein communicating with
a cylindrical cavity 27 of smaller diameter into
which opens the passageway 23. Positioned in
and sealing the opening from the chamber 26 is
a flexible hollow bellows 28 having a spring 29
positioned against the end thereof and urging
the same towards a compressed position. There
is a thrust member 30 positioned at the open end
of the bellows 28 and having an annular flange
portion 3! and a cylindrical projecting portion
or tongue 32 bearing against the inner face of the
end wall of the bellows 28 in opposition to the
spring 29. The cap member 24 has an annular
shoulder portion 33 cooperable with the annular
flange portion 3{ of th> thrust member 30 and
operable to limit movement thereof in the direc-
tion of thrust of the spring 29. The cap member
24 has an aperture 34 centrally positioned
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in the end wall thereof and a cylindrical plug
member 35 screw-threadedly positioned therein.
The plug member 35 has a longitudinal cylin-
drical aperture 36 extending therethrough. The
plug member 35 terminates inside the cap mem-
ber 24 in an annular disc portion 37 which has a
flexible hollow bellows 38 secured thereto having a
closed end wall bearing against the thrust mem-
ber 30. The aperture 36 in the plug memb:r 35
opens into the hollow interior of the bellows 38
and is operable to receive a conduit 39 leading
to a thermostatic bulb element 40.

In operation this expansion valve and system
functions as follows:

During normal cooling operation air is circu-
lated within the enclosure 9 and heat removed
therefrom by the refrigerant evaporator 1 which
is controlled by the expansion valve 6 function-
ing as a conventional gas type thermostatic ex-
pansion valve. The maximum operating pres-

“sure control member {§ is shown in an interme-
diate position of operation, its- normal position
being with the thrust member 30 moved into en-
gagement with the face of the body member 22
‘and the bellows 28 fully expanded. When the
bellows 28 are fully expanded the volume of the
space enclosed within the member {9, i. e, the
space 26 and 27 and passageway 23, is at a mini-
mum value. The bulb element 40 is positioned
in the path of circulating air within the enclos-
ure 9 and contains a volatile liquid which is re-
"sponsive to the temperature of such circulating
air and is op:rable to transmit pressure through
" the conduit 39 to the bellows 38. As the tem-

perature of the air circulating over the bulb ele- :

ment 40 to the evaporator T decreases the pres-
sure in the bellows 38 will decrease permitting
‘the spring 29 to force the bellows 28 towards a
- collapsed position. As the bellows 28 is forced to-

- wards collapsed position the volume of space en-

closing the volatile liguid and its vapors from
the bulb element 21 is gradually increased there-
by permitting the volatile liquid in the bulb ele-
“ment 21 to enter the gas phase in greater quan-
tity until all of said volatile liquid will be in the
gas phase when the bellows 28 has been com-
pressed to a position limited by engagement of
the annular flange 31 of the thrust member 32
with the annular shoulder 23 of the cap m=m-

ber 24. It is then seen that as the temperature j

- of air circulating over the bulb element 40 is
“decreased the bellows 28 is compresed thus in-
creasing the volume of the space enclosing the
volatile liquid from the bulb element 2i and even-
tually permitting all of the same to enter the
~ gas phase. The expansion of the space enclos-
- ing the volatile liquid from the bulb element 21
will cause a decrease in the pressure at which
all of said volatile liquid may enter the gas phase
thereby decreasing the maximum operating pres-
sure of the valve 6 and causing the valve mem-
ber 10 to close ther:by decreasing flow of refrig-
erant to the evaporator 1. The aforementionad
decrease of flow of refrigerant to the evaporator
T will cause the evaporator to be starved, that
is, the amount of refrigerant supplied thereto
will be sufficient to kcep only a portion of the
evaporator refrigerated although that portion
which is refrigerated will be at a lower tempera-
. ture due to increased throttling through the ex-
pansion valve. The starving of the evaporator
T and lowered temperature of the portion there-
of is operable to cause greater amounts of mois-
ture to be condensed thereon thereby increasing
_ the rate of dehumidification of the air circulat-
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ing within the enclosure 9. It is seen then that
this system provides a novel means for control-
ling the dehumidification of air within an air
conditioning system. In normal operation the
air passing over the evaporator T is coocled and
continuously circulated within the enclosure 9,
the eooling being principally the removal of sen-
sible heat. When the temperature of the air
circulating within the enclosure 9 drops to a pre-
determined value the bellows 28 in the control
member (9 has been compressed a predeter-
mined amount sufficient to increase the volume
of the space enclosing the volatile liquid control-
ling the diaphragm {3 of the expansion valve 6
ther:by decreasing the pressure of the same
causing increased throttling of refrigerant pass-
ing to the evaporator T thereby to starve the eva-
porator T and increase the rate of dehumidifica-
tion as heretofore described.

In Fig. 3 there is a diagrammatic view of an
air conditioning  or refrigerating system similar
to that shown in Fig. 1 comprising a compressor
I driven by a motor 2 supplying refrigerant to
a condenser 3 which is in turn connected to a
receiver 4. The receiver 4 is connected by a con-
duit § to an expansion valve 6 which is in turn
connected to a refrigerant evaporator 7T from
which a conduit 8 leads to the suction side of
the compressor 1. There is a thermostatic bulb
element 2{ connected by a conduit 20 to a cover
member (6 in the expansion valve 6. In this
form of the invention, however, the maximum
pressure control member 19 is connected in par-
allel with the bulb element 21 rather than in
series, it being connected by a conduit 41 to the
cover member 16 of the expansion valve 6. In
Fig. 2 the expansion valve 6 shown in the sys-
tem of Fig. 3 is enlarged, partially broken away
and the control member {9 is shown in vertical
section. In this form of the invention all parts
or portions of parts which are common or es-
sentially common to those in Fig. 1 will be given
the same ref.rence numbers and duplication of
terminology given will thereby be avoided.

. The expansion valve § in Fig. 2 is shown only
in sufiicient detail to show the connection to the
control member {8 inasmuch as the detail con-
struction of the valve is immaterial, it being
merely a conventional gas charged thermostatic
expansion valve. The control member 19 in Fig.
2 is similar to that shown in Fig. 1 with a slight
change in that the bellows 28 of Fig. 1 has been
replaced with a flexible diaphragm 42. In the
control member 19 of Fig. 2 there is an annular
dish-shaped member 43 having a flexible dia-
phragm 42 thereacross which is held in position
and sealed thereto by a cover member 44, The
cover member 44 and diaphragm 42 enclose an
expansible and contractable chamber 45 which
is communicable with the space 1T above the
flexible diaphragm 13 of the expansion valve 6
through the conduit 41. There is a body mem-
ber 46 carried by the annular dish-shaped mem-
ber 43 which carries a thermostatic control mem-
ber 4i. The thermostatic member 41 comprises
an annular hat-shaped member 48 and encloses
a thermostatically expandible material 43 hav-
ing a high rate of expansion in passing from the
solid to liquid states. There is an annular sleeve
member 53 to which the hat-shaped member 48
is secured by an annular flange portion §{, the
sleeve member 58 extending into the hollow in-
terior of the bady member 46. There is a flex-
ible diaphragm 52 sealed and secured by the
sleeve member 53 and the hat-shaped member
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48 for transmitting the expansive force of the
expansive material 49. The sleeve member. 58
has an annular disc member B3 at its upper end
which has a spring 54 bearing thereagainst at
one end and against the end wall of the body
member 46 at the other end for holding the ther-
mostatic member 47 yieldably secured thereto.
The sleeve member 50 is hollow and has a longi-
tudinally movable piston member 55 positioned
“therein. A cylindrical plug member 56 is posi-
tioned between the flexible diaphragm §2 and

" the piston member 5§ and is operable to trans-
mit thrust therebetween. The piston member
§5 has a projecting portion 87 secured to a second
piston member §8 which is longitudinally movable
in a sleeve member 89 which is carried by the
wall of the dish-shaped member 43. The pis-
tons 55 and 58 transmit thrust from the thermal
expansive member 47 to the flexible diaphragm
42.

In operation this form of the invention func-
tions almost identically with the form shown and
described in Fig. 1. The thermal expansive ma-
terial 49 contained in the thermal expansive ele-

ment 47 is positioned in the path of circulating o

air and is operable to respond to the temperature
thereof. At higher temperatures the expansive
material 49 is expanded and the pistons 55 and
58 move to an extreme upward position com-

pressing the diaphragm 42 against the inner face .

of the cover member 44 thereby decreasing the
volume of the expandible chamber 45 to g mini-
mum value. As the temperature of air circulat-
ing within the enclosure 9 decreases the temper-
ature of the thermal expansive material 49 like-
wise decreases causing the same to contract per-
mitting the pistons 55 and 58 to move downward
and the diaphragm 42 to move away from the
inner face of the cover member 44 thereby in-
creasing the volume of the chamber 45 and pro-
viding the heretofore described adjustment of
maximum operating pressure of the expansion
valve 6.

In the form of the invention shown in Fig. 4
there is a refrigerating system very similar to
that shown in Fig. 3, the essential difference be-
ing in the means for adjusting the volume of the
maximum operating pressure control member 8.
The member {8 comprises an annular dish-

shaped member 60 having a flexible diaphragm 61

positioned thereacross and sealed thereto by a
dish-shaped cover member 62. The diaphragm 61
divides the space between the cover member 62
and the dish-member 60 into two chambers 63
and 64. There is a conduit 65 leading from the
cover member 62 and chamber 63 to a T con-
nection 66 joining the conduit 20 from the bulb
element 2/ and the conduit 18 leading to the ex-
pansion valve 6. There is a conduit 67 leading
from the annular dish-shaped member 60 and
chamber 64 to a closed cylindrical container 68
which contains a volatile liquid and is operable
as a heat motor. There is an electric heating
coil 69 positioned around the container 68 which
is supplied with current from a power source 70
and controlled by a thermostat 71 (shown dia-
grammatically).

In this form of the invention the operation is
very similar to those heretofore described:

The electric heating coil 69 is normally ener- 7

glzed and heat supplied to the container 68 to
cause the volatile liquid therewithin to vaporize
and supply pressure to the chamber §4. The ex-~
pansion of the chamber 64 by the pressure of
vapor therein will cause the diaphragm 81 to be
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compressed against the inner face of the cover
member 62 thus causing a minimum volume for
the chamber 83. The thermostat 14 ig positioned
in the path of air circulating over the evaporator
T and is operable upon decrease of temperature
of said circulating air to a predetermined value to
de-energize the electric heating coil §9 thus per-
mitting the volatile liquid in the container 68 to
cool and condense thereby decreasing the pres-
sure in the chamber 64 permitting the diaphragm
81 to move to a position against the inner face
of the annular dish-shaped member 0. This op-~
eration of the member {9 as described performs
the same function as the members 19 in the other :
forms of the invention heretofore described in
that a predetermined increase in volume of the
expansible chamber 63 will cause a predeter-
mined decrease in the maximum operating pres-.
sure -of the expansion valve 6 causing the same
to throttle flow of refrigerant to the evaporator 1
and thus increase the rate of dehumidification
of the air circulating thereover.

In the form of the invention shown in Fig. 5
the expansion valve 6 is shown diagrammatically
and the control member 9 is shown in sectional
view to illustrate the operation thereof. The con-
trol member 19 comprises a body member 72 hav-
ing an enlarged cylindrical end portion 73 and a
smaller cylindrical portion 74.. The smaller cylin-
drical end portion 74 has an end wall member 75
which is connected by a conduit 16 to the ex-
pansion valve 6 operable to control the effective
volume containing the thermostatic liguid from
the thermostatic bulb 21. There is a flexible hol~
low bellows 17 sealed to the end wall 75 of the
member (9 and operable to form an expansive
and contractible chamber for controlling the max-
imum operating pressure of the expansion valve
6. In the large cyclindrical portion 13 there is
larger bellows T8 which is sealed to the end wall
member T9 which has a conduit 88 opening there-
into. The bellows 18 is urged toward a compressed
position by a spring 81 and has a thrust rod 82
operatively interconnecting the bellows 78 and 11.
The conduit 80 is connected to a thermostat 83
(shown diagrammatically) which is in turn con-
nected by a conduit 84 to a source of pneumatic
pressure 85. This form of the invention operates
almost identically with that shown in Fig. 1, the
only difference being that the pressure of the
bellows 18 is supplied from a pneumatic pres-
sure source 835 and controlled by a pneumatic
thermostat 83 instead of a bulb element 48 as
shown in Fig. 1.

As in the other forms of the invention the ther-
mostat 83 is operable upon the temperature of
circulating air being cooled to a predetermined
value to permit pressure within the bellows 18 to
exhaust and the spring 81 to push the same to-
ward collapsed position thereby expanding the
bellows 11 and permitting the volatile liquid in
the expansion bulb 21 to enter the gas phase
thereby to decrease the maximum operating pres-
sure of the expansion valve §. ‘

In the form of the invention shown in Fig. 6
the control member (9 has been altered as to
make it manually adjustable. In this form of the
invention as that shown in Pig. 4 there is a T
connection 66 joining the conduit 20 from the
thermostatic bulb element 21, the conduit (8
leading to the expansion valve 6 and the conduit
65 leading from the control member (8. The
conduit 65 leads to a sealed flexible bellows 88
which is closed at both ends and is operable to
vary the volume enclosing the thermostatic lig-
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uid from the bulb element 2. The bellows 88 has
a spring 87 thereln which adjusts the same to-
wards normal expanded position. The control
member |9 has a main body member or casing
88 which encloses the bellows 86 and which has
an adjustment screw 89 extending thereinto. The
adjustment screw 89 is operable upon movement
to expand or contract the bellows 86 thereby to
perform the desired adjustment of maximum op-
erating pressure which was accomplished in the
other forms of the invention by automatic means.

It should be noted that the maximum oper-
ating pressure referred to throughout the speci-
fication is well known to the art being the maxi-
mum suction pressure of the evaporator 1 at
which the valve § will open. This maximum op~
erating pressure can also be expressed as the
pressure within the bulb element 21 when the
volatile liguid therewithin has entirely entered
the gas phase less the pressure equivalent of the
superheat setting of the valve. It should be fur-
ther noted that although some forms of this in-
vention are shown to use flexible bellows and
others to use flexible diaphragms any suitable
pressure responsive member or equivalent thereof
could be substituted to perform the same func-
tion herein. It should also be noted that when
the aforementioned maximum operating pressure
is decreased by.a predetermined amount so that
all of the liquid in the bulb or power element en-
ters the gas phase the valve will at that point
have changed from a thermostatic action to an
s“automatic” or pressure responsive action since
the bulb or power element can no longer respond
. to the evaporator temperature.

What is claimed and is desired to be secured
by Letters Patent of the United States is:

1. A “gas charged” refrigeration expansion
valve comprising a valve member, a movable
member responsive to a differential of pressure
and operatively connected to said valve member
for moving the same, means enclosing a pressure
system and including a wall member enclosing &
space over said pressure responsive .member, a
volatile thermostatic liquid in said pressure

system operable to supply gaseous pressure for .

moving said pressure responsive member; said
thermostatic liquid being of a predetermined
quantity such that the same may be complete-
ly vaporized within the range of normal op-
erating temperatures of said valve, the pres-
sure and temperature at which said thermo-
static liquid is completely vaporized being deter-
mined by the amount of liquid present and the
volume of said pressure system; a movable wall

member in said pressure system for varying the -

volume thereof, and means to move said movable
wall member to vary the volume of said pressure
system thereby to vary the temperature and pres-
sure at which said thermostatic liquid will be
completely vaporized. : X

2. A refrigeration expansion valve comprising
a movable valve member, a pressure responsive
member operatively connected to said valve mem-
ber and operable to move the same, a wall mem-
ber enclosing a space above said pressure re-
sponsive member, a bulb element operable to con-
tain a thermostatic liquid for supplying gasecus
pressure to said pressure responsive member, a
conduit interconnecting said bulb element and
said enclosed space; said enclosed space, said con-
duit, and said bulb element forming an enclosed

8.
same may\be completely vaporized within the
range of normal operating temperatures of sald

. valve, the pressure and temperature at which said
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thermostatic liquid is completely vaporized be-
ing determined by the amount of Hquid present

_and the volume of sald pressure system, means

forming an expansible and contractable chamber
communicable with said enclosed pressure sys-
tem, means operable to expand and contract said
chamber to vary the volume of said pressure sys-
tem, and said last named variations in pressure
system volume being operable to vary the tem-
perature and pressure at which said thermostatic
liquid will be completely vaporized.

3. A refrigeration expansion valve comprising a
movable valve member, a pressure responsive
member operatively connected to said valve mem-
ber and operable to move the same, a wall mem-
ber enclosing a space above said pressure respon-
sive member, a bulb element operable to contain
a thermostatic liquid for supplying gaseous pres--
sure to said pressure responsive member, a con-
duit interconnecting said bulb element and sald
enclosed space; said enclosed space, said conduit,
and said bulb element forming an enclosed pres-

. sure system operable to control said pressure re-
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pressure system operable to control said pressure -,

responsive member, said thermostatic liquid be-
ing of a predetermined quantity such that the

76

sponsive member, said thermostatic liquid being
of a predetermined quantity such that the same
may be completely vaporized within the range of
normal operating temperatures of said valve, the
pressure and temperature at which said thermo-
static liquid is completely vaporized being deter-
mined by the amount of liquid present and the
volume of sald pressure system, means forming
an expansible and contractable chamber com-
municable with said enclosed pressure system,
thermostatic means operable to expand and con-
tract said chamber to vary the volume of sald
pressure system, and said last aamed variations
in pressure system volume being operable to vary
the temperature and pressure at which said -
thermostatic liquid will be completely vaporized.

4. A refrigeration expansion valve comprising
a movable valve member, a pressure responsive
member operatively connected to sald valve mem-
ber and operable to move the same, a wall mem-
ber enclosing a space above said pressure re-
sponsive member, a bulb element operable to con-
tain a thermostatic liquid for supplying gaseous
pressure to sald pressure responsive member, a
conduit interconnecting said bulb element and
said enclosed space; said enclosed space, said con-
duit, and said bulb element forming an enclosed
pressure system operable to control said pressure
responsive member, said thermostatic liquid be-
ing of a predetermined quantity such that the
same may bhe completely vaporized within the
range of normal operating temperatures of said
valve, the pressure and temperature at which
said thermostatic liquid is completely vaporized
being determined by the amount of liquid pres-
ent and the volume of said pressure system,
means forming an expansible and contractable
chamber communicable with said enclosed pres-
sure system, a heat motor operable to expand
said chamber thereby to provide a predetermined
increase in volume of said enclosed pressure sys-
stem, an electric heating coil for said heat motor,
a thermostat for controlling energization of said
heating coil, and said predetermined increase in
volume being operable to reduce by a predeter-
mined amount the temverature and pressure at
which said thermostatic liquid will be completely
vaporized.

5. An air conditioning system comprising a re-
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frigerant evaporator for removing heat from air
circulating within an enclosure; an expansion
valve for controlling flow of refrigerant to said
evaporator, said expansion valve comprising a
valve member, a pressure responsive member
operatively connected to sald valve member and

operable to move the same, a cover member-

forming with said pressure responsive member
an enclosed space, a bulb element communicable
with said enclosed spate and operable to contain
a thermostatic liquid for supplying gaseous
pressure thereto, said thermostatic liquid being
of a quantity capable of being contained entirely
within said enclosed space, means forming an
expansible and contractable chamber communi-
cable with said enclosed space and operable upon
8 predetermined expansion to provide a prede-
termined increase in the effective volume of said
enclosed space thereby to decrease by a prede-
termined amount the maximum operating pres-
sure of said valve, meéans cooperable with and
operable to expand said chamber, and said pre-
determined decrease in maximum operating
pressure being operable to cause said valve mem-
ber to throttle flow of refrigerant to said evapo-
rator thereby decreasing the temperature of a
portion of said evaporator to a point below the
dew point of water vapor in said circulating air
for more efficient dehumidification.

6. An air conditioning system comprising a re-
frigerant evaporator for removing heat from air
circulating within an enclosure; an expansion
valve for controlling flow of refrigerant to said
evaporator, said expansion valve comprising a
valve member, ‘a pressure responsive member
operatively connected to said valve member and
operable to move the same, a cover. member
forming with said pressure responsive member
an enclosed space, a bulb element communicable
with sald enclosed space and operable to contain
a thermostatic liquid for supplying gaseous
pressure thereto, said thermostatic Iiquid being
of a quantity capable of being contained entirely
within said enclosed space, means forming an
expansible and contractable chamber communi-
cable with said enclosed space and operable upon
a predetermined expansion to provide a prede-
termined increase ih the effective volume of said
enclosed space thereby to decrease by a prede-
termined amount the maximum operating pres-
sure of sald valve, thermostatic means positioned
in the path of said circulating air and responsive
to the temperature thereof, said thermostatic
means being cooperable with said chamber and
operable upon cooling of said circulating air to a
predetermined temperature to cause said prede-
termined expansion of said chamber, and said
predetermined decrease in maximum operating
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pressure being operable to cause said valve
member to throttle flow of refrigerant to said
evaporator thereby decreasing the temperature
of a portion of said evaporator to a point below
the dew point of water vapor in said circulating
air for more efficient dehumidification.

7. A refrigeration expansion valve comprising
a movable valve member, a pressure responsive
member operatively connected to said valve
member and operable to move the same, a wall
member cooperable with said pressure respon-
sive member to form an enclosed space, a bulb
element operable to contain a thermostatic
liquid for supplying gaseous pressure to said
pressure responsive member, a casing member
having a passageway therethrough and an aper-
ture communicable with said passageway, a con-
duit interconnecting said bulb element and one
end of said passageway, a second conduit inter-
connecting the other end of said passageway and
said enclosed space, a movable wall member
closing said casing aperture and forming an ex-
pansible and contractable chamber communica-
ble with said passageway, and means cooperable
with said movable wall member to expand and to
contract said chamber.

8. A refrigeration expansion valve comprising
a movable valve member, a pressure responsive
member operatively connected to said valve
member and operable to move the same, a wall
member cooperable with said pressure respon-
sive member to form an enclosed space, a bulb
element operable to contain a thermostatic
liquid for supplying gaseous pressure to said
pressure responsive member, a conduit intercon-
necting said bulb element and said -enclosed

"space, a casing member having an aperture

thereinto, a movable wall member cooperable
with and closing said aperture and operable to
enclose an expansible and contractable chamber,
means interconnecting said chamber and said
enclosed space, and means cooperable with said
movable wall member operable to expand and to
contract sald chamber. .

- FRANKLYN Y. CARTER.
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