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1

This invention relates to improvements in ex-
pansion valves for refrigerating systems of the
compressor-condenser-evaporator type employ-
ing a liquefiable and vaporizable refrigerant and
particularly to a valve actuated by a limit pres-
sure charge in thermally responsive means actu-
ating the valve.

The phrase “pressure limit charge” designates
such charge in the thermal element of an ex-
pansion valve that the pressure in the element
remains substantially constant when the temper-
ature of the charge (and of the space to which
the element is responsive) reaches a given value.
Hence increase in the temperature of the refrig-
erated space, even above the pre-determined

10

limit, does not cause opening of the expansion -

valve. Therefore, the evaporator pressure can-
not exceed g pre-determined value and the com-
pressor motor cannot be overloaded. In the use
of limit charged expansion valves, the coldest
spot to which the limit charge is subjected, is
the spot controlling the action of the valve.
Such spot, heretofore, was in the valve itself
where the liguid refrigerant expands into vapor
and is a considerable distance from the thermal
element bulb which should be in the cold spot.
Hence it was heretofore necessary to insulate
the expansion chamber within the valve from any
adjacent chamber forming a part of the thermal
element.

A further problem in the use of refrigerating
systems with an expansion valve is the so-called
unloading of the compressor which is the condi-
tion in which the valve bypasses the refrigerant
on the “off” cycle until the pressure in the con-
denser is approximately equal to that in- the
evaporator, thus avoiding overloading the com-
pressor during pull-down of the system and per-
mitting the use of a low-starting torque motor.
Both the initial and the operating costs of a re-
frigerator are thus decreased. Another difficulty
with the usual expansion valve is the adjustment
of the superheat value of the valve which re-

quires the variation by small increments, of a -

relatively large and heavy spring. The term
“super-heat” defines the increase of tempera-
ture of the vapor at a given pressure, above the

temperature at the same pressire when the vapor -

is in contact with the liquid.

It is therefore one object of the present inven-
tion to provide an expansion valve which will
avoid development therein and adjacent a por-
tion of the thermal element actuating the valve,
of a lower temperature than the space about the
portions of the thermal element.
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Another object of the invention is to provide
an expansion valve in which the refrigerant
expansion is divided into two steps to reduce the
cooling resulting from expansion to such extent
as will have no effect on any of the thermal ele-
ment portions adjacent the locations at which
either of the expansion steps take place.

Another cbject of the invention is to provide
a multi-chamber expansion valve with means for
equalizing the pressures in the several chambers
in which expansion occurs, with the evaporator
pressure thereby unloading the valve during the
“off” portion of the system cycle.

A further object of the invention is to pro-
vide a refrigerant expansion valve in which ex-
pansion is divided into a relatively large pres-
sure drop and a relatively small pressure drop
which makes it possible to unload the system
COMPressor.

Another object of the invention is to provide
an expansion valve with a superheat adjust-
ment which will be more sensitive and variable
by smaller increments than is possible in valves
used heretofore.

And a further object of the invention is to
employ a spring for determining the super-heat
setting of a refrigerant expansion valve, other
than the spring urging a first or main valve
closed in opposition to the action of a thermally
responsive element, and which is more accurately
adjustable than was heretofore possible by ad-
justment of the valve spring.

Objects and advantages other than those above
set forth will be apparent from the following
description when read in connection with the
accompanying drawings, in which:

Fig. 1 is a cross-sectional view taken substan-
tially on a central plane through the longitudinal
axis of one embodiment of the present inven-
tion;

Fig. 2 is a view similar to Fig. 1 of another
embodiment of the invention; and )

Fig. 3 is a view similar to Fig. 1 of a third
embodiment of the invention.

Generally, the present invention provides an
expansion valve for g compression type refriger~
ating system, the valve receiving liquefied re-
frigerant and partially expanding the refriger-
ant in a first step through a first valve into
a first chamber adjacent a portion of a thermal
element controlling valve operation. The par-
tially expanded refrigerant is held in such cham-
ber under pressure until the refrigerant is fur-
ther expanded in a second step through a sec-
ond valve intc a second chamber which forms
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a part of the passage to the evaporator. A by-
pass is provided in connection with cne of the
valves to unload the system by equalizing the
pressures in the chambers. The second valve is
a, pressure-reducing valve and is under the ac-
tion of a spring which is more accurately ad-
justable to vary the superheat setting of the valve
than was possible heretofore.

Referring particularly to the drawing, number

10 designates a casing having an inlet passage :

{f in which a strainer 12 is held by a nut 3. The
passage {1 terminates in an enlarged portion 16
connectible with a chamber 471 by an opening
in a valve seat member including a mounting

18 threaded into the opening and -supporting a :

valve seat member 19. The valve seat mounting
{8 extends into chamber |7 as a hollow cylinder
with holes through the wall thereof and with a
slot 28 in the end of the cylinder wall. The slot
90 receives one of two ears 23 extending from a
valve body 24, the other ear sliding on the wall
of the mounting, and the ears guide such valve
body in its movement in the valve seat ‘mounting
18 to bring the needle point of the valve 24 into
and out of seating position in the valve seat 19.

The valve 24 is mounted in a cup-shaped carrier
25 with a lip flange 26 and'is movably supported
therein by a spring 21. The valve carrier is adjus-
“tably supported on a spring 30 seated at one end

under the carrier lip flange and seated at the oth~

er end on a ring 31 threaded on a cylindrical block
32 secured against relative rotation on a stem 33
and extending through a closure member 34
threaded into the casing Ii. The stem 33 is
sealed into the closure 34 by packing 35 com-
pressed by @ nut 86, and the end of the stem
protruding beyond the nut is protected by a cap
31. .

The valve carrier supports a plurality of push-

pins 40 extending from chamber 17 through the

‘end of the casing into a chamber 41 defined by a
flexible diaphragm 42 fixed on the casing 11, the
pushpins bearing on a pad 48 held in contact with
the diaphragm by the pushpins. ‘The passages
in which the pushpins slide, are materially larger
than the pushpins so that the pressures in cham-
vers {1 and 4l are always substantially equal-
ized. An .apertured cap 46 encloses the dia-
phragm 42 and coacts therewith to form a cham-
ber 41, the cap also serving to hold the dia-
phragm on the casing in gas-tight relation.
Chamber 47 is closed by .a plug 48 in which is
fixed a conduit 49 connected with a bulb 53 which
is to be located adjacent the evaporator in the
space to be refrigerated. A spring §1 acts be-
tween the cap 46 and a pad 52 pearing on the dia-
phragm 42. Chamber 41, conduit 49 and bulb 56
are “limit charged” with a liquid (such as methyl
chloride when the system is charged e. g. with

difluoro dichloro methane) which is partially «

eévaporated -at a given temperature and “which
produces such pressure, at the given tempera~
ture, as will raise the vaporization point-of the
liquid sufficiently to prevent further vaporization
thereof and further increase in pressure so long
as the space to be refrigerated is at the given tem-
perature.

The casing |1 has connected therewith an out-
let fitting 56 of substantially T shape, which pro-
vides an outlet chamber and passage 571 to an
evaporator (not shown) and receives means guid-
ing and adjusting a valve 58 which separates the
chamber 17 from the chamber 57. Such valve
‘seats on a portion of the casing wall defining the
chamber 17 and is ‘movably held in seated posi-
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tion by a spring 59 acting between the valve and
a thimble-like guide 60 forming a seat for one
end of the spring. The position of the guide
50 is adjusted by movement of a stem 61 threaded
into the outlet fitting and sealed therein by pack-
ing 62 through which the stem extends for ad-
justment, the protruding end of the stem being
protected by a cap 63.

The action of the described structure can best
be understood by consideration of the tempera-
ture values prevailing in the several chambers.
Tt is assumed that the temperature at the evap-
orator inlet is to be 0° F. and that the refrig-
erant will absorb sufficient heat in the evaporator
4o raise the refrigerant temperature to 10° F.
The coldest spot in the usual refrigerating sys-
fem employing an expansion valve, is the cham-
per {1 of the valve and it is accordingly usually
necessary to insulate such chamber from the
chamber 41 (and the bulb 50) which should be
responsive only to the evaporator temperature.
But in the present construction the temperature
in chambers I7 and 4i can be made higher than
the evaporator ftemperature because the usual
refrigerant expansion is divided into two steps
between chambers 17 and 57. The temperature
in chamber {7 may be made 15° F. which is 5°
higher than the desired temperature of the evap-
orator and the bulb 58 (rather than lower than
such bulh temperature). But chambers [T and
4i are connected by the pushpin passages and
chamber 41 is also at the temperature of 15°.
Hence it is no longer necessary to insulate cham-
ber 41 from chamber 17 to avoid a cold space
in the valve itself. .

At the above temperatures, the pressure rela-
tions in the several valve chambers are such as
to produce another useful result. At the above
temperatures, the absolute pressure in chamber
17 is 3244 and in chamber 57 is 23.87, all pres-
sures being in lbs. per sq. in. absolute. There
being a difference of only 8.57 lbs. pressure be-
tween the first chamber 17 and the second cham-

‘ber 51, a small bypass may now be provided in

or around valve 58 to equalize the pressures in
such chambers during the “off” portion of the
system cycle. Such bypass.is shown herein as a
small opening 64 through valve 58, Even when
valve 58 is closed, the pressure in chamber 11
causes flow of partially expanded refrigerant into
chamber 57 (and into the evaporator) until the
pressure in the several chambers is equalized thus
unloading the valve. The operning -84 is suffi-
ciently small (of the-order of a .008-.02 inch in
diameter per ton of refrigeration) so as not to
interfere with the pressure-reducing or second
expansion step of valve 8. The small opening is,
however, non-clogging and has .such character-

_istic only because of the low pressure difference

between the first and second expansion chambers.
At the inlet pressure -of 131.6 lbs. -of liquid re-
frigerant and the evaporator pressure .of 23.87
1bs. encountered in the usual single stage expan-
sion valve, due to the high pressure drop on-the
two ends of the opening, such opening would ‘he
too small ‘and would:clog quickly. -

The temperatures of chambers {7 and 4l .are
controlled by valve -58 which is under a pressure
difference of only 8.57 1bs. and ‘the spring 59 urg-
ing the vaive to seat the position need exert only
that force. Hence such spring may be made with
3 relatively small diameter and is-more accurately

-adjustable by small increments than was pos-

sible with the rélatively large and ‘heavy ‘spring
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30 heretofore used for the super-heat adjust-
ment.

At 10° . the pressure in chamber 47 is 23.60
Ibs. and the pressure in chamber 17 at 15° is 32.44
Ibs. These pressures require a spring 51 to exert
& force of 8.44 lbs. per sq. in. of diaphragm area
plus spring 38. Spring 30 which is now used only
as a valve-closing spring can accordingly be made
much softer. It is obvious that by selecting the
proper charge and temperature relations, spring
51 may be eliminated.

In the several modifications shown the struc-
tures are generally similar to those above de-
scribed but are materially simplified. In Fig. 2,
a casing 87 provides an inlet passage 68. A valve
seat member 69 receives a valve -1¢ controlling
flow of refrigerant into a first chamber 11, such
chamber being partially defined by a partition 72
with. an opening therethrough and a bead about
the opening to form a valve seat. )

The first valve 78 is mounted on a plate 73
movable in contact with the walls of the first
chamber 71 and is supported on g spring 74 seat-
ing on the partition 72. A second chamber 77
also forming the passage to the evaporator, re-
ceives refrigerant from chamber 71 under the
control of a second valve 78 with an opening 19
therethrough and supported on a spring 88, the
other end of the spring being seated on a plate
81 supported on a stem 82 for adjustment of the
spring force. The stem 82 is mounted in a gland
83 threaded into the valve housing and sealed
theréin by a packing 84 with a follower 85. The
stem projects beyond the follower 85 for adjust-
ment and such projecting stem portion is en-
closed by a cap 86.

A diaphragm %8 is mounted on the casing 617
to define a chamber 91 into which pushpins 92
extend from their support on the valve plate 13,
the pushpin passages again connecting cham-
bers 71 and 91. The pushpins engage with a pad
93 and hold such pad in contact with the dia-
phragm 398. A cover 84 is fixed on the valve cas-
ing and coacts with the diaphragm 92 to provide
a chamber -95 with the diaphragm serving as a
flexible wall thereof, the chamber being closed by
a plug 96." The diaphragm is held in contact with
the pad 83 by a spring 87 seating between the
cover and a pad $8 resting on the diaphragm.
A tube 99 extends through the cover 84 in gas-
tight relation and is connected with a bulb sim-
ilar to bulb 50 and also located in the space to be
refrigerated. Ilexure of the diaphragm is under
the action of the limit charge in such chamber,
tube and bulb as is wellknown.

- . In Fig. 3, & casing 102 is provided with an inlet

- passageway (63 culminating in an enlarged por-
tion 184 having an opening through a wall there-
of communicating with a first chamber 185, flow

-of liquid between inlet {63, 104 and chamber 105
being controlled by a valve i06. The stem of
valve 108 has a plate 187 mounted thereon and
the end of the stem extends into a passage in a
cap 108 threaded into the valve casing, the plate

-and the stem guiding movement of the valve
which is urged toward closed pesition by a spring
109 acting between the plate and the cap.

The chamber 185 is separated from a second
chamber {{2 also forming the outlet passage to
an evaporator (not shown), by a valve {i4 hav-
ing an opening 115 therethrough and urged toward
-seated position by a spring 116 acting between
the valve and a plate {{1. The plate 117 is ad-
justably positioned by a stem 118 threaded in a

- gland 119 which is itself threaded into the valve
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6
casing, The stem is sealed in the gland by pack-
ing 120 which is compressed by a packing fol-
lower 121 and the end of the stem 118 extending
beyond the packing follower is enclosed by a cap
i22.

A diaphragm (25 closes one end of casing 102
to define a first expansion chamber 105 from
which partially expanded refrigerant may pass to
a second expansion chamber through valve {(4
and the passage {15 therein. The diaphragm is
enclosed in a cover 27 coacting with such dia-
vhragm to define a chamber 128 having an open-
ing therein closed by a plug 129 into which is set
a tube 130 connecting the chamber (28 with the
interior of the tube and with a bulb similar to
bulb 59 of Fig. 1. The chamber 128, the tube (29
and the bulb of the present modification are
charged as above described, and the bulb is so
placed as to be responsive to the temperature of
the evaporator in the space to be refrigerated.

‘A pushpin 133 bears on valve 186, through the
aperture in valve seat member {35 for such valve,
and is connected with a pad 134 bearing on the
under side of the diaphragm {25 under the pres-
sure of the spring {99. A pad 136 rests on dia-
phragm 125 to provide a seat for a spring 137
acting between plug 129 and the pad to aid the
pressure of the charge in the thermal element in -
keeping the diaphragm thereof under pressure
in the direction for opening valve 108§.

It will thus be seen that the present invention
provides a structure in which a limit charged
valve does not require heat insulation of the
thermal element from the refrigerant expansion
chamber in the valve, in which the valve is made
unloading in a simple and practical manner and
in which the super-heat adjustment is made on
a spring more readily adjusted than the usual
valve supporting spring.

The present structure provides a casing receiv-
ing an expansible refrigerant which is liguefied
under pressure. The liquid refrigerant is ex-
panded and vaporized in a plurality of chambers
in the casing and connectible in series. 'Vapor-
ization of the refrigerant into the several cham-
bers is under the control of a valve for each
chamber thereby dividing the expansion into a
plurality of stages or steps of which the first
stage results in a large decrease in pressure from
the compressor discharge pressure at which the

liquid refrigerant is held in the condenser re-

ceiver and of which the second. stage provides a
relatively small decrease in pressure. The valve

" controlling the first expansion stage is urged te-

ward seated position by a spring which may- be
adjustable either at the factory only or may be
adjustable in the field alsc. Such spring is op-
posed by the pressure in a chamber forming a
portion of a thermal element earryving a limit
charge responsive to the temperature of the
space to be refrigerated and usually asscciated
with the evaporator. The valve controlling the
second expansion stage is also urged toward
seated position by a spring which is however
relatively small and easily adjustable and sueh
spring acts only against the pressure in the first
expansion stage. The thermally responsive ele-
ment includes a diaphragm subjected on the one
side to the pressure of the thermal element
charge varying as the evaporator pressure varies
and subjected on the other side to the pressure
of the partially expanded refrigerant in the first
expansion chamber. The pressure relations in
the several expansion chambers may according-

-1y-‘be .readily so-adjusted that the temperature
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in the first exbansion chamber is higher than
evaperator temperature thereby making the lim-
it charge of the thermal element responsive only
to the evaporator temperature,

With pressure relations in the several cham-
pers adjusted to obtain the result abeve de-
seribed, the first and second expansion chambers
may be interconnected by an uncontrolled pas-
sage so that the pressure in such chambers will
equalize when the first valye is closed .and dhere-
by permit unloading of the cempressor. Sueh
continuous connection of the expansion cham-
bers is practical because the difference in pres-
sure between the first and second chambers is
relatively small and such differenee in pressure
does not clog the relatively small passage. The
wunloading passage is herein shown gs an aper-
ture through the second valve bub may of course
be a passage through the casing itself.

Tn the present construction, the bias soring
for the first valve is raguired only to be agjusted
to coaet with the pressure .of the thermal £le~
ment limit charge at a given temperature and
need not ke as large as heretofore. ;Such spring

may now be adjusted in the factory and a rela-

tively small spring which is easily adiusted by
relatively small increments and opposes only the
pressure in the first expansion chamber, -may
now be employed for any field adjustments nec-
essary to set the degree of expansion in the first
chamher for obtaining the temperature therein,
determined by particular system conditions in the
field, which will be higher than the evapoerafor
temperature of a given system.

The division of the expansion action into &

plurality of steps, the provision of an unloadi
passage and ‘the adjustment of superheat by use
of the spring aecting .on the second valve, -are
each separate features which may be separately
incerporated in .a valve, or any two .or more of
such features may be cembined in-the-same valve.

Although hut a few .embodiments :of the pres-
ent invention have been -illustrated and de-
seribed, it will be apparent to those skilled in

the art that various changes and meodifications |

may be made therein without.departing from dhe
spirit of the invention or from the scope of the
appended claims.

‘We.claim:

1. Tn a -valve controlling expansion of a lg-
«uid refrigerant under pressurein.a refrigerating
system .of the comprassion type, a .casing receiv-
ing the refrigerant and defining a first cham-
her in series with & second chamber, .a first and
5 second valve, the first .and second walves seri-
ally controlling expansion of refrigerant into the
first and the second chamber and dividing ex-
pansion of the refrigerant into = plurality of
steps, means .responsive to the temperature .of
the space to be refrigerated and -controlling
opening of the first valve, and means responsive
to pressure in ‘the first chamber and controlling
opening of the second wvalve, the second valve
‘having an aperture therethrough -for equalizing
_pressure in -the chambers upon clesing -of $he
first valve.

2. In an expansion valve for refrigerating .sys-
tems.employing a compressed vaporizahle refrig-
erant, the combination of, a pair of valves.cen-

+4rolling the expansion-and flow of the compressed -

refrigerant through the expansion valve, ieans
biasing said valves ito ‘their seated -positions, a
variable wolume chamber including -a diaphragm
flexing :in response -ho ‘pressure-varigtions :inthe

‘chamber, & -feeler ulb .connected fo said cham- 45 trolling the expansion and flow of
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ber-pnd- sybjected o the temperafure of -the
space to be refrigerated, a charge in said-bulh
eomprising a vaporizable liguid which varies $he
pressure in said chamber with temperajure yari-

ations in said space and which is completely

vaporized at a ‘,pl‘edefér ined temperature to
limit fhe pressure in said chamber, means op<

erably connecting said diaphragm and one of
said valves, said one valve being regulated by
said diaphram to allow partial expansion of the
refrigerant to a temperature higher than thaf
in said space, the partially expanded refriger-
ant acting in oppesition o the pressure in sald
chamber and in .opposition to the biasing means
acting on the other valve to open said :
yalve and allow final expansion of the refrigers
-ant. :

3. In an expansion valve for refrigerating sys-
tems employing a compressed vaporizable refrig-
erant, the combination of, a pair .of valves con-

trolling the expansion and flow.of the compressed
refrigerant through the expansion valve, Deaps
biasing said valves to their seated ipositions, 2
varible volume chamber including a diaphragm
Sexing in response to pressure variations in the
chamber, a feeler bulb connected to said chamber

said chamber with temperature variations in said
space and which is completely vaporized at.a pre-
determined temperature to limit the pressure .In
said chamber, means operably connecting said
diaphragm and ong of said valves, said one xalve
being regulated by said diaphragm to allow par-
tial expansion of the refrigerant o g temperature
higher than that in said space, the partially ex-
panded refrierant acting in opposition fo the
pressure-in said chamber and in .opposition to-th
means acting on the other valve 4o open said
other valve and allow -final expansion of -the re-
frigerant, the temperature .of said partially ex-
panded refrigerant being higher then the Jfem-
perature of said fecler-bulb. s

4. Tn an expapsion yvalve for refrigerating sys-
bems .employing .a sed vaporizgable refrig-
.erant, the combination of, a pair of valyes .con-
trolting the expansion.and flow ©f the compres

sed
refrigerant through the expansion valve, adiust-
able means biasing said valves :fo their s ted
positions, a variable volume chamber ingluding a
diaphragm flexing in response o pressure yalia-
tions in the chamber, a feeler bulb connected fo
said .chamber and subjected to the temperature
of the space to be refrigerated, a charge in gaid

“puth.comprising a vaporizable liguid which varies

4he pressure in said chamher with temperature
yariations in said space and which is completely
vaporized at @ predetermined femperature to
1imit ithe pressure in said .chamber, means oper-
ably connecting said diaphragm and one of said
valves, said onewyalve being regulated by.said dia-
phragm 4o allow -partial expansion of the refrig-
evant tc a temperature higher than that in said
space, the partially expanded refrigerant aching
in.opposition to the pressure in.said chamber and
in opposition tothe adjustable means acting -on
the:other valve to.open said.other-valve and gllow
final expansion of the refrigerant,-the-tempera-
ture of said partially expanded refrigerant being
‘higher #han the temperature .of said feeler bulb.

5. In-an expansion valve for refrigerating sys-

ems employing a compressed vaporizable refrig-

" erant, sthe combination .of, a pair. of valves.con-

he compressed
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refrigerant through the expansion valve, adjust-
able means biasing said valves to their seated po-
sitions, contro]l means including a limit pressure
charged buib subjected to the temperature of the
space to be refrigerated, one of the valves being
actuated by said control means to allow partial
expansion of the refrigerant to a temperature
higher than that in said space, the partially ex-
panded refrigerant acting in opposition to said
control means and in opposition to the adjust-
able means acting on the other valve to open
said other valve and allow final expansion of the
refrigerant, the temperature of said partially ex-
panded refrigerant being higher than the temper-
ature of said bulb, and an orifice communicating
with both sides of said other valve to reduce the
pressure of said partially expanded refrigerant
when said one valve is closed.

6. In an expansion valve for refrigerating sys-
tems employing a compressed vaporizable refrig-
erant, the combination of, a pair of valves con-
trolling the expansion and flow of the compressed
refrigerant through the expansion valve, means
actuating one of the valves to partially expand
the refrigerant, said metans including a feeler
bulb subjected to the temperature of the space
to be refrigerated, a charge in said bulb compris-
ing a vaporizable liquid which varies the pres-
sure in the bulb with temperature variations in
said space and which is completely vaporized at
a predetermined temperature to limit the pres-
sure in said bulb, said actuating means being
controlled by said partially expanded refrigerant
and by pressure variations in said bulb, the other
of the valves being actuated by the partially ex-
panded refrigerant to control the pressure of the
partially expanded refrigerant and to allow final
expansion of the refrigerant.

7. In an expansion valve for refrigerating sys-
tems employing a compressed vaporizable refrig-
erant, the combination of, a pair of valves con-
trolling the expansion and flow of the compressed
refrigerant through the expansion valve, means
actuating one of the valves to partially expand

the refrigerant, said means including a feeler
bulb subjected to the temperature of the space
to be refrigerated, a charge in said bulb com-
prising a vaporizable liquid which varies the pres-
sure in the bulb with temperature variations in

said space and which is completely vaporized at a ;

predetermined temperature to limit the pressure
in said bulb, said actuating means being con-
trolled by said partially expanded refrigerant and
by pressure variations in said bulb, the other of

the valves being actuated by the partially ex- :

panded refrigerant to control the pressure of the
partially expanded refrigerant and to allow final
expansion of the refrigerant, the temperature of
said partially expanded refrigerant being higher
than the temperature of said bulb.

8. In an expansion valve for compression type
refrigerating systems employing an expansible
refrigerant, the combination of, a pair of valves
controlling the expansion and flow of the com-
pressed refrigerant through the expansion valve,
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thermally responsive control means including a
feeler bulb subjected to the temperature of the
space to be refrigerated, a charge in said bulb
comprising a vaporizable liguid which varies the
pressure in the bulb with temperature variations
in said space and which is completely vaporized
at a predetermined temperature to limit the pres-
sure in said bulb, one of the valves being actuated
by said control means to partially expand the
refrigerant, the other of the valves being actuated
by the partially expanded refrigerant to control
and complete the final expansion of the refrig-
erant.

9. In an expansion valve for compression type
refrigerating systems employing an expansible
refrigerant, the combination of, a pair of valves
controlling the expansion and flow of the com-
pressed refrigerant through the expansion valve,
thermally responsive control means including a
feeler bulb subjected to the temperature of the
space to be refrigerated, a charge in said bulb
comprising a vaporizable liguid which varies the
pressure in the bulb with temperature variations
in said space and which is completely vaporized
at a predetermined temperature to limit the pres-
sure in said bulb, one of the valves being actuat-
ed by said control means to partially expand the
refrigerant, the other of the valves being actuat-
ed by the partially expanded refrigerant to con-
trol and complete the final expansion of the
refrigerant, the temperature of said partially ex-
panded refrigerant being higher than the tem-
perature of the charge in said bulb.

10. In an expansion valve for compression
type refrigerating systems employing an expan-
sible refrigerant, the combination of, a pair of
valves confrolling the expansion and flow of the
compressed refrigerant through the expansion
valve, limit pressure charged thermally respon-
sive control means, one of the valves being actuat-
ed by said control means to partially expand the
refrigerant, the other of the valves being actuat-
ed by the partially expanded refrigerant to con-
trol and complete the final expansion of the re-
frigerant, the temperature of said partially ex-
panded refrigerant being higher than the tem-
perature of the limit pressure charge in said con-
trol means, and an orifice communicating with
both sides of said other valve to reduce the pres-
sure of said partially expanded refrigerant when
said one valve is closed.

CLARENCE L. AUGHEY.
LOURDES V. McCARTY.
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