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This invention relates to improvements in ex 
pansion valves for refrigerating systems of the 
compressor-condenser-evaporator type employ 
ing a lique?able and vaporizable refrigerant and 
particularly to a valve actuatedby 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 pro-determined 

H) 

limit, does not cause opening of the expansion ' 
valve. Therefore, the evaporator pressure can 
not exceed a 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 liquid 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 dif?culty 
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” de?nes the increase of tempera— 
ture of the vapor at a given pressure, above the 
temperature at the same pressure 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 object 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 ?rst 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 a compression type refriger~ 
ating system, the valve receiving lique?ed re 
frigerant and partially expanding the refriger 
ant in a first step through a first valve into 
a ?rst 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 into a second chamber‘ which forms 



, threaded into the casing ll. 
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a part of the passage to the evaporator. A by 
pass is provided in connection with one 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 
[0 designates a casing having an inlet passage 
I l in which a strainer I2 is held by, a nut i3,v The 
passage H terminates in an enlarged portion l6 
connectible with a chamber 11 by an opening 
in a valve seat member including a mounting 
is threaded into the opening andsupporting a ‘ 
valve seat member I9. The valve seat mounting 
I8 extends into chamber H ‘as va-"hollow cylinder 
with holes through the wall thereof and with a 
slot 28 in the end of the cylinder wall. The slot 
20 receives one of two ears 23 extending from a 
valve body 2.4., 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 
l'8 to bring the needle point of the valve ‘2'4 into 
and out of seating position in the valve seat It. ~ 
The valve 24 is mounted in a cup-shaped carrier 

25 with a ‘lip ?ange 2'6 and 'is movably supported 
therein by a spring 27. ‘The valve carrier is adjus 
tably supported on a spring 36 seated at one end 
under the carrier lip 'flange and seated at the oth- ; 
er end on a ring ’3l threaded on a cylindrical block 
32 secured against relative rotation on a stem 33 
and extending through a closure member 34 

The stem 33 is 
sealed into the closure 34 by packing 35 com 
pressed by ‘a nut '36, 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 vll through the 
end of the casing into a chamber 4! de?ned by a 
?exible diaphragm 42 ?xed on the casing II, the 
pu'shpins bearing on a pad 43 held in contact with 
the diaphragm by the .pushpin's. ‘The passages 
in which the pushpins slide, are materially larger 
‘than the pushpins so that the pressures in cham 
bers H and 4| 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 di'a- , 
phragm on the casing in gas-tight relation. 
Chamber 4'! is closed bya plug 48 in which is 
?xed a conduit 49 ‘connected'with a ‘bulb 58 which 
is to be located adjacent the evaporator in the 
space to be refrigerated. A spring 5! acts be 
tween the cap 46 and a pad 52 bearing on'the dia 
phragm 42. Chamber 41, conduit 49 ‘and bulb 50 
are “limit charged” ‘with a liquid (such as methyl 
chloride when the system ‘is ‘charged e. g. with 
di?uoro dichloro methane) which is partially l: 
evaporated at a given temperature and “which 
produces such pressure, at the given tempera 
ture, as will raise the vaporization ‘point/of the 
liquid su?ciently ‘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 l I has connected therewith an out 

let ?tting ‘56 of substantially'T shape, which pro 
vides an outlet chamber and passage 51 to an 
evaporator (not shown) and receives means guid 
ing and adjusting a valve 58 which separates the 
chamber [1 from the chamber '51. Such valve 
‘seats ‘on a'portion of the casing wall de?ningthe 
chamber l1 ‘and is ‘movably held ‘in ‘seated posi 
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4 
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 
60 is adjusted by movement'of a stem 6| threaded 
into the outlet ?tting 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. 
It is assumed that the temperature at the evap 
orator inlet is to be 0° F. and that the refrig 
eran't will absorb sufficient heat in the evaporator 
to raise the refrigerant temperature to 10° F. 
The coldest spot in the usual refrigerating sys 
tem employing an expansion valve, is the cham 
ber H 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 l1 and 4i can be made higher than 
‘the evaporator temperature because the usual 
refrigerant expansion is divided into two steps 
between chambers ii’ and 5?. The temperature 
in chamber I‘! may be made 15° F. which is 5° 
higher than the desired temperature of the evap 
orator and the bulb "50 (rather than lower than 
such bulb temperature). But chambers l1 and 
4.1 are connected by the pushpin passages and 
chamber v4| is also at the temperature of 15°. 
Hence it is ‘no longer necessary to insulate cham 
ber 41 from chamber if? 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 
I7 is 32.44 ‘and in chamber '5? 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 ?rst chamber ‘lil 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 “oif” 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 1‘! 
causes flow of partially expanded refrigerant into 
chamber 5.‘! (and into the evaporator) until the 
pressure in the several chambers is'equalized thus 
unloading the valve. The opening -64 .is suffi 
ciently small (of the order of a ..Oi)B-..02 inch in 
diameter per ton of refrigeration) so as not to 
interfere with the pressure-reducing or second 
expansion step of valve 58. ‘The small opening ‘is, 
however, non-clogging and ‘has .such vcharacter 
.istic only because of the low pressure difference 
between the ?rst and second expansion chambers. 
At the inlet pressure of 131.6 lbs. of liquid re 
frigerant and the evaporator pressure .of 23-.87 
lbs. encountered in the usual single stage expan 
sion valve, due to the 'high pressure drop on- the 
two endsof the opening, ‘such opening would ‘be 
too small and would clog quickly. 
The temperatures of chambers l‘? and 4| are 

controlled by valve 58 which is under a pressure 
difference of only 8.57 lbs. and the spring S'S-urg 
ing the valve ‘to seat the position need exert’ only 
that force. Hence such spring may be made with 
‘a relativelysmall'diameter and is'more accurately 
‘adjustable by small increments than was pos: 
sible with the relatively "large and ‘heavy spring 
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30 heretofore used for the super-heat adjust 
ment. 
At 10° F. the pressure in chamber 41 is 23.60 

lbs. and the pressure in chamber I‘! at I5“ is 32.44 
lbs. These pressures require a spring 5| to exert 
aforce of 8.44 lbs. per sq. in. of diaphragm area 
plus spring 30. 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 
5| may be eliminated. 
In the several modi?cations shown the struc 

tures are generally similar to those above de 
scribed but are materially simpli?ed. In Fig. 2, 
a casing 61 provides an inlet passage 68. A valve 
seat member 69 receives a valve ‘I0 controlling 
flow of refrigerant into a ?rst chamber ‘H, such 
chamber being partially de?ned by a partition ‘I2 
with an opening therethrough and a bead about 
the opening to ‘form a valve seat. ' 
The ?rst ‘valve ‘It is mounted on a plate "I3 

movable in contact with the walls of the ‘?rst 
chamber ‘II and is supported on a spring ‘I4 seat 
ing on the partition 72. A‘ second chamber 71 
also forming the passage to the evaporator, re 
ceives refrigerant from chamber ll under the 
control of a second valve 70 with an opening ‘I9 
therethrough and supported on a spring 80, the 
other end of the spring being seated on a plate 
BI 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 
therein by a packing BA 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 90 is mounted on the casing 61 
to de?ne a chamber 9i into which pushpins 92 
extend from their support on the valve plate ‘I3, 
the pushpin passages again connecting cham 
bers TI and SI. The pushpins engage with a pad 
93 and hold such pad in contact with the dia 
phragm 90. A cover 94 is ?xed on the valve cas 
ing and coacts with the diaphragm 90 to provide 
a chamber '95 with the diaphragm serving as a 
?exible wall thereof, the chamber being closed, by 
a plug 96. The diaphragm is held in contact with 
the pad 93 by a spring 9'! seating between the 
cover and a pad 58 resting on the diaphragm. 
A tube 99 extends through the cover 94 in gas 
tight relation and is connected with a bulb sim 
ilar to bulb 50 and also located in the space to be 
refrigerated. Flexure of the diaphragm is under 
the action of the limit charge in such chamber, 
tube and bulb as is wellknown. 

- ~In Fig. 3, a casing I02 is provided with an inlet 
' passageway “93 culminating in an enlarged por 
tion I04 having an. opening through a wall there 
of communicating with a ?rst chamber IE5, flow 
'of liquid between inlet #03, IM and chamber I05 
being controlled by a valve I 06. The stem of 
valve I05 has a plate I0‘! mounted thereon and 
the end of the stem extends into a passage in a 
cap I08 threaded into the valve casing, the plate 

- and the stem guiding movement of the valve 
which is urged toward closed position by a spring 
I09 acting between the plate and the cap. 
The chamber N35 is separated from a second 

chamber H3 also forming the outlet passage to 
an evaporator (not shown), by a valve IIII hav 
ing an opening I i 5 therethrough and urged toward 
seated position by'a spring IIB acting between 
the valve and a plate H1. The plate II ‘I is ad 
justably positioned by a stem II8 threaded in a 

» gland- I I9 which is itself threaded into thevalve 
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6. 
casing. The stem is sealed in the gland by pack?‘ 
ing I20 which is compressed by a packing fol“ 
lower I2I and the end of the stem II8 extending 
beyond the packing follower is enclosed by a cap 
I22. ' 

A diaphragm I25 closes one end of easing I02 
to de?ne a ?rst expansion chamber I05 from 
which partially expanded refrigerant may pass to 
a second expansion chamber through valve II4 
and the passage II5 therein. The diaphragm is 
enclosed in a cover I2‘! coacting with such dia 
phragm to de?ne a chamber I28 having an open 
ing therein closed by a plug I29 into which is set 
a tube I30 connecting the chamber I28 with the 
interior of the tube and with a bulb similar to 
bulb 50 of Fig. 1. The chamber I28, the tube £29 
and the ‘bulb of the present modi?cation 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 I33 bears on valve I06, through the 

aperture in valve seat member I35 for such valve, 
and is connected with a pad I34 bearing on the 
under side of the diaphragm #25 under the pres 
sure of the spring I09. A pad I35 rests on dia 
phragm I25 to provide a seat for a spring I31 
acting between plug I29 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 I05. 

_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 lique?ed 
under pressure. The liquid refrigerant is ex 
panded and vaporized in a plurality of chambers 
in the casing and connectible in series. ‘Vapor 
iz'ation 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 ?rst 
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 ?rst expansion stage is urged to 
ward seated position by aspring which may-be 
adjustable either at the factory only or may be 
adjustable in the ?eld also. Such spring op" 
posed by the pressure in a chamber forming a 
portion of a thermal element carrying a limit 

charge responsive to the temperature of space to be refrigerated and usually associated 

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‘ such 
spring acts only against the pressure in the ?rst 
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 they other side to the pressure 
of the partially expanded refrigerant in the ?rst 
expansion chamber. The pressure relations in 
the several expansion chambers may according 
l-yfbe readily so adjusted that‘ the temperature 
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in the ?rst expansion higher than 
evaporator temperature thereby making the lim 
it charge of the thermal element z-resnonsive to the evaporator temperature 

With pressure relations in the several chanp 
hers adjusted to obtain the result abet/e ,de 
scribed, the and .seeend expansion members 
may be interconnected ‘by 'llnicpntr?lled 119,815’ 
sage so that the :pressu such ‘members will 
equauze when the ?rs valve is closed and these- 
\by permit unloading of the compressor, 'Sueh 
eontinueus connection oi the expansion 'ehame 
hers is ‘practical because the dj?erence in pres. 
sure "between :the ?rst and second pharnbers is 
relatively small and such diiferenee in pressure 
‘does not .0102; the relatively small passage- ‘the 
unloading passage is .herein shown an aper 
ture through the second valve but-,rnay of course 
be .a passage through the casing itself, 

In the :present construction, the ‘hi-as spring 
vfor the ?rst valve is required only to'he vadjusted 
to rcoact ‘with ‘the pressure of the thermal ele 
ment limit charge at a given temperature and 
need not :be as large ,as heretofore. ?uoh spring 
may now be adjusted ‘in the factory and a rela- < 
tively small spring which is easily adjusted by 
relatively small increments and opposes only the 
pressure in the ?rst expansion chamber, may 
now be employed for any ?eld ard‘juStmemS ‘?ne? 
essary to set the .degree of expansion the first 
chamber tor obtaining the temperature therein, 
determined ‘by rartieuler system cenditicns int/he 
?eld, which will be higher ‘than 3.01.18 evepereter 
temperature of a given system 
‘The division of the ‘expansion action into {a » 

plurality of steps, the provision of an 
passage and the adjustment of superheat by use 
of the spring acting on the second valve, are 
each separate features which :may ‘be separately 
incorporated in .a valve, or any two or more of 
such features mayibe combinedingthesameyalve. 

Ailthough ilout a few embodiments of {the pres 
ent ‘invention ‘have been illustrated and de 
scribed, it will be apparent to :those skilled {in 
the art that various changes and ,rmodi?ea-tions 
may ‘be made therein withoutdeparting from the 
spirit ‘of the invention .or from {the scope Lgf the 
appended claims. 

e claim: 
1. ‘In a ‘valve :ecntrolling expansion of _a liq 

:uid refrigerant under'pressure ina refrigerating 
system of ‘the ‘compression type, a easing receiv 
ing the refrigerant and de?ning .a ?rst chang 
bei‘ in series with a second chamber, .a ?rst and 
a-second valve, the ?rst and second {valves seri 
ally controlling expansion of refrigerant :intoithe 
?rst and the second chamber and dividing ex; 
pansion of the refrigerant into :a plurality of 
steps, means responsive to the temperature ._of 
the space to be refrigerated ‘and controlling 
opening of the ?rst valve, and means responsive 
to pressure in the ?rst chamber and controlling 
opening of the second valve, the second ‘valve 
‘having an aperture therethrough ‘,for equalizing 
pressure in the chambers upon closing of the 

2. In an expansion valve for refrigeratingsys 
ternsemploying a compressed vapcrizahle retrie 
erant, the combination of, a :pair of valves vcon 
trolling :theexpansionand flow of the compressed -, 
refrigerant through the expansion valve, yixieans 
:biasing said valves .to their seated positions, a 
variable volume ichamber including a diaphragm 
:?exine in response :to pressurev variations ‘in the 
chamber, a afeeler hulb vconnected :to said szhaw. - 
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' bulb [comprising a ivaporizable ,liguigl which 

hereend ertieetee t9 the temperature ‘9; the 
space to be refrigerated, a charge in saidJ-pulb 
eempnsing .e vaperizable liquid which ‘varies be 
5D. seem in said chamber .. temperatuse anions in said- space and eompleteiy 

terrorized at a predeter tried temperature 309 
limit the Pressure eaiql member, ' 
ierably esmneeting said "diaphragm one ,9! 
said valves, said ene valve being regulated ,ov 
seid-iiiaphrem to allow partial expansion ,9; as 
refrigerant to a temperature her than that 
in said space, the partially expended refriger 

ant acting in opposition to the pressure .in saisi 

ehamber and :in pppesitien to the niesing acting on the other valve to open -said '9 
v Ive and allow ?nal expansion of rein-sen. 
ant. ' 

3 en expansien ‘valve .ie-r refrigerating tems emplevine a eeroptessesi vapolizeble refuge 
erent, the cemhinatien of, a pair ef ualves eeri 
trellins the expansion and ?ew-9f the :QQmDWS?d 
-1.'=.ef.riei_erent through the expansion valve, sneens 
b‘ sine said valves to their seated pesitiens, a 
verihle velume .ehember including a diaphragm 
sexing in response to pressure varietiens ' the 
ehember, a ‘feeler {bulb connected to said Che , 

ieeted to the temperature 19f the sneee 9 
,. _ ., ngereted, a :eherse .seid bulb some 
a -varPQri.Zah1e.1-iquid which varies the nreésu . 
said member with temperature veriet'ens in said 
space; me high is eernpletel; eporizee ate 1pm 
eetermined -.tempereteretoi1.m1t the pressu said chamber, means eper .hly eeeneetine said 
eienhraem ens one ref said vanes, said ‘pee Waite 
heme regulated av said eieehre 11.1 to allow ' a11 
tial expansion of the refrigerantifto ,a-,-temper@¢ture 
higher ‘than that in said space, the partially ‘ex 

tended rltefrigerant eating in eppqsirtien ate -nres.sureein said chamber and in --9Pne§_it19i1 : h 
means acting on the other valve [t9 Open 
‘other valve and allow tine-1 expensiqn 9f ‘the @55 
rfriserant, the temperature pf said partially the item 
handed refrigerant leeine higher than 
perature of said rf-eeler‘hulle 

4- :In an ‘Kenna 
temsemuleuing c. . .7 .r . 

terant, {the combination-oi, a hair of valves . 
trolling the expansionand iilowgof the compressed 
refrigerant through the expansion Malta adjust 
able means biasing said valves {to ‘their ted 
positions, a variable illolllme?h'slmb?r .i?qlllti ,g? 
diaphragm :?exing in response to pressure varie 
1ti0ns¢i~ntheeheimbl§L e ;fee.1.e.r bulb 9e eiesi to 
said lchamber and subjected 119th? temperature 
of the Space to beerreiriserateelea charge said 

varies 
‘the pressure in said ichamher W.‘ h’ .mnerature 
variations in said space and on completely 
vaporized at a nredeterinined temperature to 
iimit :the pressure. in ‘said 1than.l-her, means over 
ebly connecting said diaphragm (and one 9f said 
valves, said one waive being regulatedbytsaidgia 
phrase; :to allow partial expansion of the refuse 
tenant ate a temperature higher thatinwsaid 
space, the partially expended refrigerant acting 
in ‘opposition to the pressureinsaidnhamherand 
in opposition to the a 'ustahle meaneaetine on 
gtheeethermalve:tonnensaid', ther-ralveandallow 
‘?nal expansion of the refrigerant, the tenmerne 

. _ ' artielly ex rndediref ‘serentb as 

higher than :the temperature [of said rfeeler hull)‘: 
in .ezspansien twelve fer reirigeratine eyes: 

:tems employing a reemnressed rvapqltizeble rrefr'gé. 

trolling therennansi an? :tloxvp-i , e eonipressegi 
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refrigerant through the expansion valve, adjust 
able means biasing said valves to their seated po 
sitions, control means including a limit pressure 
charged bulb 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 ?nal expansion of the 
refrigerant, the temperature of said partially ex 
panded refrigerant being higher than the temper 
ature of said bulb, and an ori?ce 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 ?ow 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 ?nal 
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 ?nal 
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 ?ow of the com 
pressed refrigerant through the expansion valve, 

10 

4.0 

10 
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 liquid 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 ?nal 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 liquid 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 ?nal expansion of the 
refrigerant, the temperature of said partially ex 
panded refrigerant being higher than the tem 
perature of the charge in said bulb. 

3.0. In an expansion valve for compression 
type refrigerating systems employing an expan 
sible refrigerant, the combination of, a pair of 
valves controlling 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 ?nal 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 ori?ce 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. MoCARTY. 
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