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ABSTRACT OF THE DISCLOSURE 

This invention proposes a refrigerant expansion valve 
wherein the valve casing is permanently soldered or other 
wise connected into the refrigerant system, as for ex 
ample directly to the evaporator. The ?ow control and 
thermostatic actuator components are formed as a cap 
sule separate from the valve casing, thereby permitting 
low cost factory fabrication of the system, followed by 
in-the-?eld installation of the capsule, as necessary for 
initial installation or replacement operation. 
The removable capsule preferably has screw thread 

attachment to the valve casing, thereby permitting easy 
connection or detachment without special tools. Factory 
superheat calibration is facilitated by a screw driver rota 
tion of the valve element which effects axial movement 
of a superheat spring seat or nut element. 

THE DRAWINGS 

The single ?gure is a sectional view through one em 
bodiment of the invention showing schematically its loca 
tion in a refrigerant system. 
The system comprises a conventional compressor 10, 

conventional condenser 12, the invention expansion valve 
14, and conventional refrigerant evaporator 16 connected 
in a closed circuit or loop. Capacity or size of the com 
ponents is of course determined by the system cooling 
requirements. For example automobile air conditioning 
would require less cooling capacity than room condition 
ing, thus requiring a differently sized and proportioned 
valve 14 in each case. The illustrated valve 14 comprises 
a hydro-formed metallic casing 18 of cup-like character 
having a liquid refrigerant inlet opening 20, and a va 
porous refrigerant outlet opening 22. Removably disposed 
within this casing is a capsule 24 which includes a plastic 
plug-like valve body 26 and a metallic shell-diaphragm 
assembly 28. The capsule has no permanent or destroy 

, able connection with casing 18; therefore the casing can 
be factory soldered or brazed directly to evaporator 16 
while the capsule is not yet inserted into the casing. The 
capsule power element is thus not subject to destruction 
by heat. 
Valve body 26 is formed with a refrigerant flow pass_ 

age which comprises a ?rst cylindrical axial passage 32 
and a connecting cross passage 34; the peripheral side 
surface of the plug is recessed, as at 36, so that refriger 
ant can ?ow freely in both arrowed directions through 
passage 34 as it seeks the outlet opening 22.'A ?rst an 
nular O-ring seal 38 con?nes all of the refrigerant ?ow to 
passage 32; i.e. no ?uid leaks between the plug 26-casing 
18 joint. A second annular O-ring seal 40 prevents refrig 
erant ?ow into the casing space above passage 34. 
The illustrated valve is an externally equalized con 

struction having an equalizer tube 41 extending from the 
casing 18 to the system suction line 43. An internally 
equalized structure would be built without seal 40 and 
equalizer tube 41. 

Metering of refrigerant through passage 32 is accom 
plished by a cylindrical valve element 42 having a spheri 
cal surface registering with the seat at the passage 32 

10 

15 

20 

25 

30 

35 

45 

50 

55 

60 

70 

entrance. As shown, element 42 is connected with a stem 
44, either by being machined as an integral structure 
or by welding. Stem 44 extends upwardly through plug 
body 26 into pressure contact with a pad 46 carried by 
metallic diaphragm 48. The diaphragm can be of bellows 
character if desired. Diaphragm 48 is sandwiched be 
tween two shallow dish-like shell elements 50 and 52, the 
three member assembly then being permanently con 
nected together by a continuous peripheral weld 54 to 
form the aforementioned assembly 28. 

Shell element 50 is provided with a sleeve-like exten 
sion 51 which telescopes over the upper end portion of 
plastic plug 26. Permanent connection of the sleeve ex 
tension to the plug may be accomplished by forming the 
plug with one or more recesses or indentations 53, and 
then staking parts of the metallic extension into these 
indentations. Indentation 53 can be an endless groove 
if desired. 
The plug 26-shell 28 assembly forms the aforemen 

tioned removable capsule 24. As shown, the sleeve por 
tion 51 of this capsule is externally threaded to mesh 
with threads preformed in the upper mouth portion of 
metallic casing 18. Before threading the capsule down 
into the casing an O-ring seal 55 may be positioned 
around the sleeve 51 above its threaded area. When the 
capsule is fully threaded into casing 18 the seal 55 is 
squeezed against the preformed ?aring wall portion 57 
at the casing mouth area, thus sealing the casing 18 
interior from the ambient atmosphere. 
As schematically shown in~the drawing, upper shell 

element 52 mounts one end of a capillary tube 58 which 
is of su?icient length to position a connected bulb 60 
in the thermal contact with the system suction line 62. 
Refrigerant vaporized in evaporator 16 produces a super 
heat condition in the suction line, this condition being 
re?ected in a heating of the bulb 60 charge (which is 
usually the same substance as the system refrigerant), 
an increase in the pressure above diaphragm 48, and a 
downward motion of the stem 44 and valve element 42. 
The downward opening movement of element 42 in 
creases the refrigerant ?ow through evaporator 16, and 
this is reflected in a lessened superheat in the suction 
line; the bulb 60 temperature then drops to reduce the 
pressure above diaphragm 48 and effect an upward clos 
ing movement of valve element 42. The general aim is 
to control or meter the refrigerant ?ow through the evap 
orator to produce a substantially constant superheat in 
spite of ?uctuations in evaporator cooling load. 
The value or setting of the superheat is controlled by 

a compression spring 62 which has its lower end seated 
against a seat formed by recess 64 in plug body 26. The 
upper end of the spring seats against a nut 66 which is 
threaded onto threads cut into stem 44. During service 
nut 66 acts as an integral part of stem 44 so that the spring 
force acts upwardly on the nut against the opposing force 
produced by the gas pressure above diaphragm 48. The 
adjusted position of nut 66 on stem 44 determines the 
spring force and consequently the superheat setting. 

Calibration of the superheat setting is performed prior 
to installation of the capsule 24 into casing 18. The proc 
ess may merely involve connection of the capsule inlet 
section to an air pressure source and measuring the air 
?ow while bulb 60 is held at the desired temperature 
setting. Valve element 42 is provided with a screw driver 
slot 68 so that the valve element and its connected stem 
44 can be turned to adjust the axial position of nut 66 
on the stem. The calibration ?xture (not shown) must 
be equipped with a turnable ?xture keyed to slot 68 so 
that the calibration process can be carried out without 
destroying the seal around valve body 26. Stem 44 can 
turn relative to nut 66 because the frictional force pro 
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vided by the contact area and moment arm at the spring 
62-nut 66 connection point is greater than that at the 
nut threads; thus ordinarily no positive anti-rotation 
means would be needed between nut 66 and plug body 26. 

During the calibration process the air ?ow through 
passage 32 may be noted and element 42 turned until 
the desired ?ow is achieved. Then adhesive may be applied 
at the nut 55-stern 44 point to preserve the calibration. 
An access opening 70 is preformed in the plug 26 side 
wall to apply the adhesive; without opening 70 to the 
stern 44-nut 55 joint would be inaccessible. 
The drawings show the valve arranged with opening 

20 as the inlet and opening 22 as the outlet. It will be 
understood however that the valve can be arranged so 
that opening 22 is the inlet and opening 20 is the outlet. 
A feature of this invention is the simplicity of the 

capsule 24 construction, especially the superheat adjust 
ment which consists only of a slot 68, spring 62 and nut 
66. The simple nature of this adjustment eliminates com 
ponent parts, and because of that fact also permits some 
size reduction in the existing parts, for example the length 
and diameter of plug 26 and casing 18. This size reduction 
is achievable without reducing the power or force char 
acteristic of power element 28 because the element is 
located outside of casing 18; thus the power element 
diaphragm can have a relatively large area for satisfactory 
force development while still using a small diameter 
casing 18. 
We claim: 
1. A cartridge type refrigerant expansion valve com 

prising a cup-like casing having an open mouth, a liquid 
refrigerant inlet opening in a ?rst wall portion of the 
casing, and a second vaporous refrigerant outlet opening 
in a second wall portion of the casing; a valve body plug 
removably disposed within the casing; thermostatic power 
element actuator means comprising a shell-diaphragm 
assembly carried by the valve body plug outwardly of 
the casing mouth; the end area of the plug remote from 
the shell-diaphragm assembly having flow passage means 
therethrough furnishing communication between the afore 
mentioned inlet and outlet openings; a valve element 
located within the casing beyond said remote end of the 
plug for movement toward and away from the ?ow pas 
sage means to control refrigerant ?ow therethrough; a 
stem connected with the valve element and extending 
through the valve plug into operable engagement with 
the aforementioned diaphragm whereby movement of 
the diaphragm produces a corresponding movement of 

3,478,774 

10 

4 
the stem and valve element; threads formed on the stem 
in the area thereof adjacent the diaphragm; a ?rst spring 
seat comprising a nut threaded onto the threaded por 
tion of the stem; at second spring seat formed by a recess 
in an end of the plug; superheat spring means comprising 
aycompression spring trained between the ?rst and second 
spring seats; and means for moving the nut along the 
stem comprising a tool-engageable surface formed on 
the valve element; said stem being free to turn relative 
to the diaphragm so that a turning force applied to the 
valve element produces an axial motion of the nut for 
superheat adjustment. 

'2. The expansion valve of claim 1 wherein the shell 
, of the aforementioned shell-diaphragm assembly is pro 
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vided with an extension sleeve telescoping onto the valve 
body plug; said sleeve having threads meshing with 
threads formed on the interior surface of the casing, 
whereby to lock the shell-diaphragm assembly to the 
casing. 

3. The expansion valve of claim 2 wherein a portion 
of the sleeve is staked into at least one depression in the 
plug to lock the shell and plug together. 

4. The expansion valve of claim 1 wherein the mouth 
of the cup-like casing is de?ned by an annular ?aring 
wall portion; the shell of the aforementioned shell’dia 
phragm assembly having an extension sleeve telescoping 
onto the valve body plug; said sleeve extending through 
the mouth of the casing into the casing interior; the com 
bination further comprising a compressible sealing ele 
ment squeezed between the aforementioned ?aring wall 
portion and the shell-sleeve juncture area. 

5. The expansion valve of claim 1 wherein the plug is 
provided with an access passage extending from its ex_ 
terior side surface into the aforementioned recess, said 
access passage permitting the application of adhesive to 
the joint between the nut and stem. 
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