
Sept. 1, 1953 H. T. LANGE Re. 23,706 
REFRIGERANT EXPANSION VALVE 
Original Filled Oct. 9, 1947 

YN 

SNE R WSNN AN N RNS 

%NSNé, 
22 TN - SN 

INVENTOR 

HAROLD T. LANGE 

ATTORNEY 

    

  

    

  

  

  

  

  



Reissued Sept. 1, 1953 Re. 23,706 

UNITED STATES PATENT OFFICE 
REFRGERANT EXPANSON WALWE 

Harold T. Lange, Webster Groves, Mo, assignor 
to Sporlan Walve Company, St. Louis, Mo., a 
corporation of Missouri 

Original No. 2,573,151, dated October 30, 1951, 
Serial No. 778,814, October 9, 1947. Application 
for reissue June 21, 1952, Serial No. 294,953 

(C. 62-3) 

Matter enclosed in heavy brackets appears in the original patent but forms no part of this 
reissue specification; matter printed in italics indicates the additions made by reissue. 

13 Claims. 

1. 
This invention relates to improvements in re 

frigerant flow control, and more particularly to 
means for the regulation of thermostatic expan 
sion valves as employed in Systems of Con 
pressor-condenser-evaporator type. 
In the operation of refrigeration Systems, par 

ticularly those for space cooling purposes, there 
has been accepted as inevitable certain undesir 
able irregularities in the operation of the expan 
sion valve, specifically the effect known as lunt 
ing or cycling. The extent of this difficulty de 
pends on many characteristics of valve design, 
also upon the extent of the refrigerant circuit, 
the lag through the evaporator and response of a 
thermosensitive element such as a control bulb, 
these being but a few of the factors contributing 
to this operational difficulty. The condition 
tends to cause unstable evaporator conditions, 
and thus adversely to affect the compressor due 
to wide variation and frequency of fluctuations in 
suction pressures. It is readily realized that if 
the response of the valve to Sudden thermal 
changes may be delayed, or if the valve be per 
mitted to move only at a reduced rate, the diff 
culty may be overcome in considerable degree. 
Various structural proposals for correcting the 

- condition have been proposed and some have Suc 
cessfully accomplished their purpose, among 
these being an arrangement covered by a Copend." 
ing application of this applicant bearing Serial 
No. 678530, filed July 21, 1946, now abandoned, 
and entitled, “Delayed Action Walve Assembly.' 
While the elements therein disclosed and claimed 
offer an effective method to overcome the noted 
difficulties, further experience has shown that 
equal or better results may be obtained without 
the addition of moving parts, and at a cost not 
appreciably greater than that of certain prevail 
ing systems. Accordingly, the present invention 
has as a principal objective, to overcome, at least 
substantially, the hunting and cycling effects in a 
system of the type noted, and to realize this re 
sult by a method and structure which do not in 
crease to any important extent the cost of preva 
lent systems and apparatus. 

Besides the objective attainment of an in 
proved method of expansion valve regulation, the 
present improvements objectively provide a novel 
control agency for such valves, with the purpose 
of virtually eliminating hunting effects. 
An additional and important object is attained 

in an improved thermal sensing element for use 
with the expansion valve of a compressor-con 
denser-evaporator system, in which the sensing 
element, such as a feeler bulb, is so formed and of 
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Such content that although there is attained a 
desirable character of response of such element 
throughout normal operating conditions of the 
Systems, yet markedly differential rates of valve 
opening and closing response prevail under ab 
normal operating conditions. 
The foregoing and numerous other objects will 

more clearly appear from the following detailed 
description of a preferred form and certain mod 
ifications thereof, particularly when considered 
in connection with the accompanying drawing, in 
which: 

Fig. 1 is a schematic diagram of a refrigeration 
System embodying the present improvements; . 

Fig. 2 is an enlarged side elevation, partly in 
Section, showing a thermostatic expansion waive 
suitable for use with present improvements; 

Fig. 3 is a longitudinal section of a thermal 
responsive bulb to which the improvements are 
applied in a preferred form; 

Fig. 4 is a view similar to Fig. 3, but showing a 
modified form of thermal responsive bulb; , 

Fig. 5 is a transverse section, taken along line 
5-5 of Fig. 4, and -e 

Fig. 6 is a side elevation, with portions broken 
away for clearness, of a further modified form of 
thermal responsive bulb. 

Referring now by characters of reference to the 
dra Wing, a typical compressor-condenser-evapo 
rator system is shown diagrammatically by Fig. 
1, principally for completeness of disclosure, and 
includes a compressor C serving to discharge the 
compressed refrigerant to the condenser CN, the 
latter in turn delivering into a receiver R, 
Whence the liquid is delivered to a thermostatic 
eXpansion valve TEW, controlling the flow of re 
frigerant to an evaporator generally indicated at 
EWR. As is usual in a System of this type, the 
evaporator is connected through the suction line 
SI back to the intake side of the compressor C. 

For control of the expansion valve a bulb O is 
employed, which according to present improve 
ments is modified somewhat as to its content, and 
in one embodiment, to Some extent in its struc 
ture. The chamber within the bulb O is con 
nected as through capillary tubing CT to a dia 
phragm chamber in the valve assembly proper, as 
Will later appear. 
The thermostatic expansion valve is or may be 

of itself of a known commercially successful type, 
and includes a body forming an enclosure which 
is in the nature of a housing, casing or barrel, 
Within which is reciprocally movable a valve 
guide 2, axially of which is carried a valve mem 
ber 3 operable to open and close a valve seat 4. 
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The seat is formed on a replaceable threaded ele 
ment 5 provided with a bore or flow passage 
therethrough. 
throttling movements of the valve control the 
flow of liquid through the inlet tubing and a con 
nection 6 to an outlet fitting T connected to the 
evaporator EWR. 
As is usual in thermostatic expansion valve as 

semblies there is provided an expansible element 
such as a diaphragm 20, capable of flexing action 
in or adjacent a diaphragm chamber 2, under 
the influence of volume changes occurring by real 
son of thermal effects imparted to the bulb to in 
response to changes in superheat in the suction 
line SL. As a backing for diaphragm 20 there is 
employed a follower plate 22, the diaphragm be 
ing peripherally sealed as by silver solder in a 
peripheral solder seat 23 between the companion 
parts of the diaphragm enclosure. Motion of 
the diaphragm and follower is imparted to the 
guide 2, hence to valve 3, through a plurality 
of push rods, only one of which is shown and in 
dicated at 24 in dotted lines. Thus downward 
or opening valve movement (Fig. 2) is opposed by 
the action of a valve spring 25, and it will now 
appear that fluid pressure transmitted through 
the capillary tubing CT to the chamber 2 will 
act to urge the diaphragm and follower down 
wardly (in the drawing), hence with a valve open 
ing action. 
The foregoing description of the expansion 

valve is introduced for completeness, the struc 
ture as shown and described being substantially 
that of a unit of this type sold as the type L valve 
assembly of Sporlan Valve Company, of St. Louis, 
Missouri, The valve further includes a portion of 
a so-called equalizer passage, although in certain 
installations this may be omitted without affect 
ing current improvements. When employed, the 
equalizer passage includes a bore 26 extended 
into a chamber 27 below the follower 22, and is 
continued outwardly of the body of the valve as 
through a short horizontal bore 30, thence into 
the tubing 3 communicating with the inlet end 
of the evaporator. It will thus appear that the 
chamber 27 below the follower and diaphragm 
is subject at all times to pressure conditions ex 
isting at the evaporation inlet, which pressure 
tends to act in conjunction. With the spring 25, 
and tends to bias valve 3 toward closed position 5 
against its seat 4. 

Referring now more particularly to the struc 
ture characterizing the present invention, there 
is shown by Fig. 3 the elongate tubular bulb here 
tofore generally indicated at 0. The bulb is as 
usual, fully enclosed and of sealed construction, 
and is provided with a single outlet opening 32 
being the end of the line of capillary tubing CT. 
A stub tube is shown at 33, and is utilized only 
for charging purposes, being sealed off after in 
troduction of the fluid content. The charge, par 
ticularly the fluid content of the bulb to consists 
preferably of a fluid having characteristics ap 
proaching or identical with those of the refrig 
erant employed in the system, and will usually 
consist of Freon 12, methyl chloride or any other 
of the refrigerants selected for the system ac 
cording to preference and field of usage. It is 
assumed that the fluid charge of the bulb ?o and 
tubing CT will, throughout the temperature range 
Of the system, exist in greater part as vapor, and 
in lesser part of liquid, 

Considering the charge or fill of the unit 0 in 
a broad sense, this content comprises in the form 
of Fig. 3, a pulverulent mass which, conveniently 

It will now be apparent that 

5 

O 

40 

5 5 

60 

70 

75 

4 
at a low cost may consist of a clean high-grad 
Sand, preferably sized to uniformity, and con 
sisting of grains and particles of the order of one 
sixteenth inch size as determined by careful 
Screening. This portion of the charge, consid 
ered as a solid mass, is preferably free of fines, 
and the particles or granules are of such size as 
to avoid their entering any other part of the sys 
tem. The nature of the granules of this solid 
part of the charge is inherently such that there 
will exist only a very limited area of contact of 
the individual particles, with the thin metal wall 
of the bulb. Thus there exists only a very limited 
thermal path between the suction line to which 
the bulb is attached, and the mass within the 
tube, indicated at 34. The bulb itself is by pref 
erence of the thin wall type and is formed of a 
highly conductive metal such as copper. w 
A minor modification of the feeler bulb or 

thernal Sensing unit is shown by Fig. 4, wherein 
the bulb is or may be of virtually the same con 
struction and material as in that of Fig. 3, the 
thin conductive wall, preferably metal, being in 
dicated at Of, provided similarly to Fig. 3 with 
an end closure 02, a connection 03 to line CT, 
and having a charging tube fo4. In this modifi 
cation a solid mass is provided interiorly of the 
bulb, and which consists of a rod, preferably of 
metal and indicated at 05. Although the rod 
05 may take any of a variety of forms, it is pre 

ferred when using this form, to employ a length 
of polygonal metal stock, for example, a square 
Section structure such as shown at 05. It will 
appear that the mass 05 is, similarly to the mass 

5 34, supported and positioned only over a limited 
area of contact, since it engages the inner wall 
surface of the bulb along its corner lines. It is 
preferred to space the element 05 away from one 
or both end walls of the bulb, and to assure free 
communication between all parts of the space 
perimetrally of the element. 
A further modification which is functionally 

quite similar to the structures of Figs. 3 and 4, is 
shown by Fig. 6, wherein the thermal sensing 
element is a chambered unit consisting of a num 
ber of adjacent spiral turns of capillary tubing, 
these being wound upon and contiguous to a core 
preferably of metal, and indicated at if 0, the 
several turns of tubing forming in effect a bulb, 
being indicated at fl. One end of the capillary 
tubing is indicated at 2, and may be utilized as 
a charging tube and sealed off after the fill of the 
chamber formed by the several turns if, the 
opposite ends of the tubing being connected to, 
or forming a continuation of the line CT. It will 
have appeared that since there is virtually only a 
line contact between the several turns of tubing 

and the core 10, the core to will function 
very similarly to in fact identically with the core 
rod OS in bulb O. 

It should be noted as relatively unsatisfactory 
to attempt to augment the mass of the fluid 
motor System for thermal damping and ballast 
purposes, by adding Such mass to the bulb wall 
or other thermo sensing structure. While such 
an element will tend to limit and retard the 
bulb action, and will tend to reduce hunting 
somewhat, expediency will result in a difficulty 
of permitting the liquid refrigerant to slug over 
into the compressor during certain conditions 
and incident to sudden reductions in load. 

It should be noted that the present invention 
in the forms described is principally applicable 
to refrigeration assemblies of so-called gas 
charged type, being those in which a limited 
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amount of volatile liquid such as Freon 12 is 
introduced into the bulb-capillary-diaphragm 
system and in which there normally exists at 
least a few drops of the liquid, plus the vapor. 
The present improvements take advantage of 
the fact that the liquid will condense and the 
vapor pressure within the bulb-diaphragm System 
will correspond to that of the coldest part of 
this fluid motor assembly, provided only that 
there be sufficient volume in the cool portion 
of the system to contain all of the liquid in the 
system. With the foregoing structure and prin 
ciples in mind, it will now become apparent that 
when the temperature of the thermal Sensing 
element such as bulb 10, is rapidly reduced, as 
at the time of starting up the system or during 
a sudden reduction in load, the chamber, having 
a thin highly conductive wall, becomes rapidly 
cooled. This effects a condensation on the in 
side of the wall since its temperature is cur 
rently the lowest in the motor system. Thus 
the bulb pressure is correspondingly and quickly 
reduced. Upon a rapid rise in bulb wall ten 
perature, however, there occurs a distinct lag 
in a corresponding pressure rise within the 
fluid motor system. This system is protected 
against sudden pressure increase by reason of 
the comparatively large mass within the bulb, 
cell or tubing fl. By reason of the inherently 
limited rate of heat rise of this mass, the latter 
will for some time remain the coldest part of 
the system, causing the liquid to condense on 
its surface, and will thus produce a distinct lag 
in the attainment of maximum vaporization 
within the motor System, and the low pressure 
during this period of lag or damping effect, will 
result in a reduced pressure upon diaphragm 
20. Thus there is provided a distinctly delayed 
and minimized action of the Valve incident to 
any unusual or rapid increase in Suction line 
temperature or superheat. There are thus pro 
duced differential rates of action of the valve 
under opposite conditions. 
During periods of normal or steady operation 

of the System, the damping or ballast mass such 
as 34, O5, or iO will attain a substantially 
steady temperature slightly lower than the tem 
perature of the bulb wall, inasmuch as the latter 
is influenced not only by the Suction line tem 
perature in response to Superheat, but also by 
ambient air temperature. From this it follows 
that the mass, being contained or virtually con 
tained by the bulb, will after some lag, be in 
fluenced by the Suction line temperature, but 
will not be directly affected by the ambient air. 
It is preferable to provide Some contact between 
the damping and ballast mass, and the bulb wall 
in the zone or region where the latter lies ad 
jacent or closest to the suction line. This is 
regarded as a preference in order to operate 
at the lowest possible temperature of the inert 
mass, inasmuch as Such mass will normally 
possess the most stable and least fluctuating 
temperature. If it be assumed as is preferred, 
that the ballast mass have the lowest temper 
ature of the various parts of the motor system 
during normal running conditions, the pressure 
in the bulb-diaphragm system will correspond 
to the temperature of the ballast mass, and will 
thus assure the steady or stable operation of 
the System. 
From the foregoing it will be seen that this 

element permits the pressure of the vapor in the 
motor system to decrease rapidly when the bulb 
becomes cooler than the thermal stabilizing mass 
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therein, but the vapor pressure will be precluded 
from increasing rapidly when the bulb is ap 
preciably warmer than the ballast mass. This 
result is dependably attained since in each of 
the several modifications presently shown and 
described, there is a definitely restricted thermal 
path between the Dall of the bulb and the ballast 
mass embraced by the bulb. Thus in Fig. 3, 
the outermost individual grains or particles of 
the mass 34 will each have little if any more 
than a point contact with the inside surface of 
the bulb, and the particles inwardly of the mass 
will similarly engage each other similarly, as 
in the structure of Figs. 4 and 5, the element 
105 will contact the inside wall of bulb or cell 
101 only along the corner lines of the member 
105. In the arrangement of Fig. 6, since the 
tubing 111 is of approacimately circular section, 
the Several turns will actually engage the nem 
ber 110 only along the spiral line of contact 
between the tubing and the internal mass. Thus 
it appears that the ballast mass in each case 
constitutes an autiliary, thermally isolated con 
densing base embraced by the cell. 
From the foregoing it will appear that incident 

to any marked degree of drop in suction line 
temperature, a relatively fast condensation on 
the inner wall of the bulb will result in a marked 
and almost instant reduction in temperature 
and hence in pressure within the cell. Hou 
ever, upon an increase in Superheat in the suc 
tion line, the change of phase from liquid to 
vapor within the bulb may be said to occur in 
two stages. That minor portion of the liquid 
which is in direct contact with the bulb wall, 
will very promptly assume a vapor form; how 
ever, due to the restricted thermal path between 
the bulb wall and the ballast mass, such mass 
and the liquid occluded thereby or in contact 
thereupith, will be very considerably delayed in 
vaporiaation. This will of course eventually 
Occur should the suction line temperature remain 
at a high value. However, because of the delay 
thus effected in bringing the ballast mass to 
approach the temperature of the bulb wall, there 
results a distinctly sequential stage or phase of 
evaporation of a substantial part of the liquid 
within the cell. 
Three factors appear principally to affect per 

formance of the improvements, via., thermal con 
ductivity of the ballast as compared to that of 
the bulb, the cross section of the thermal path 
of the ballast compared to the bulb, and the re 
sistance provided by the thermal path of the 
ballast. The same amount of liquid contained 
in the bulb during normal oparation Dill find its 
way to the coldest region inside the bulb. A dis 
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crete mass such as sand, promotes condensation 
mear or at the center of the mass. The speed of 
temperature change of this center portion de 
pends upon thermal capacity, conductivity of bal 
last material, cross section of thermal path and 
resistance to temperature change. Thus, de 
pendent upon other factors noted, it is sometimes 
possible with good results, that the heat capacity 
of the ballast, i. e., the product of the specific 
heat of the ballast material and weight thereof, 
eacceed that of the thin wall bulb. However, fully 
Satisfactory operating results may be attained 
within the scope of the present improvements, by 
utiliating a ballast mass having a heat capacity 
of an order less than that of the bulb, depending 
upon the nature of the material utiliaed, the 

s physical nature of the thermal path between 
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parts of the ballast and between ballast and bulb 
Dall, and other conditions discussed. 
It will now be seen that the provision of the 

interior damping mass as a part of the motor 
system, serves also to raise the minimum point 
of the cycle by reducing at desired times the rate 
of refrigerant feed, and hence overcomes the 
former tendency of the bulb to overregulate, re 
sulting in feeding some of the liquid refrigerant 
over into the Suction line. 
The thermal sensing elements described are the 

results of numerous experiments with a variety 
of physical arrangements involving also a variety 
of materials. As a typical example of the degree 
of improvement attained, it may be noted that 
the pressure cycle on a two ton cooler using F-12, 
has been dependably reduced from 5 lbs. to 1 lb., 
it being further noted that there is no protracted 
period of unbalance at times of starting up the 
System. . - 

It should be noted that the improvement in 
the steps of automatic control of a system of the 
type described, involves the addition of no mov 
ing parts, and does not necessarily require any 
special installation or service skill over that re 
quired in heretofore conventional installations. 
Furthermore, and of considerable advantage, is 
the fact that the present improvements require 
no added space and no dimensional increase, 
either in space required for shipment, or that 
occupied by the bulb in the installation. The 
invention otherwise fully attains each of several 
objectives heretofore stated, as well as others 
implied from the description of the few selected 
examples. 
Although the invention has been described by 

particularizing the elements and principles of a 
few selected embodiments, the detail of descrip 
tion is not in any sense to be understood as re 
stricting, numerous variants being possible with 
in the scope of the claims hereunto appended. 
I claim as my invention: 
1. In a refrigerant system of compressor-con 

denser-evaporator type, including a thermostatic 
expansion valve together with a thermal respon 
sive device for actuating the valve, said device 
including a fluid motor and a fluid-charged ther 
mal Sensing unit, means translating fluid expan 
sion within the sensing unit, to the valve for actu 
ation of same, the sensing unit being of cham 
bered characteristic, and a mass of a solid ma 
terial within the chambered portion of the sens 
ing unit providing an augmented condensing Sur 
face and mass, said mass having a predominant 
proportion of its surface area, spaced from the 
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in the sensing element in response to tempera 
ture rises in the suction line. 

3. In a refrigerant system of compressor-con 
denser-evaporator type including a thermostatic 
expansion valve equipped with a thermal respon 
sive device for actuating the valve, said device 
including a fluid motor provided with a hollow, 
thin-wall highly conductive thermal sensing unit, 
a fluid charge in said unit, means for communi 
cating to the valve motion derived from changes 
in pressure of said charge, and a mass of solid 
material predominantly filling said unit, having 
a greater heat capacity than the material of the 
unit and being in limited thermal contact there 
with to produce a lag in the vaporization rate 
of the fluid under normal conditions of opera 
tion of the system to reduce the frequency and 
amplitude of cycling effects. 

4. The combination in a refrigeration system 
of compressor-condenser-evaporator type, of a 
thermostatic expansion valve assembly for con 
trolling the flow of refrigerant to the evaporator, 
Said assembly including a thermal sensing ele 
ment mounted adjacent the suction line of the 
System, capillary tubing connecting the expansion 
Valve and said sensing element, the sensing ele 
ment and tube containing a fluid charge consist 
ing predominantly of a vapor but with a small 
quantity of liquid, and a mass of solid material 
within the sensing element having a greater heat 
capacity than the walls of said element and bear 
ing a limited thermal exchange relation to the 
Suction line through the wall of the sensing ele 
ment, to produce a lag in the vaporization rate of 
the fluid within the sensing element in response to 
Suction line temperature increases thereby re 
tarding the action of the expansion valve while 
permitting a rapid response of said valve upon 
decrease in temperatures in said suction line. 

5. As an article of manufacture, a thermal sen 
sing bulb for actuation of a thermal expansion 
valve in a refrigerant system of the compressor 
condenser-evaporator type, the bulb consisting 
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material of the sensing unit and a greater heat 
capacity than the material of the sensing unit. 

2. In a refrigerant system of the compressor 
condenser-evaporator type including an expan 
sion valve, a thermal responsive device for actu 
ating the valve, the device including a fluid notor 
consisting of a hollow thermal sensing element 
attached to the suction line of the system tubing 
connected to said element, a diaphragm cham 
ber in connection with said tubing and adjacent 
the expansion valve, a diaphragm adjacent said 
chamber and subjected to evaporator pressure, 

85 

the motor containing a refrigerant fluid charge 
consisting predominantly of vapor and a mass of 
Solid material within said hollow thermal sens 
ing unit in limited thermal contact therewith and 
having a greater heat capacity than the material 
of the unit to produce a lag in the vaporization 
rate of the refrigerant fluid and hence the charge 
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of a metal cell partially filled with a refrigerant 
fluid adapted to be located for response to evapo 
rator outlet temperature and connected through 
tubing to the expansion valve, and a metal rod 
having a greater heat capacity than the material 
of the cell within said cell predominantly filling. 
the cell and having a highly restricted path of 
thermal communication with the wall of said 
cell. 

6. The combination in a compressor-condenser 
evaporator refrigeration system, of a thermo 
static expansion valve arranged to control the 
flow of refrigerant to the evaporator, and com 
prising thermal responsive means arranged to act 
in accordance with suction line temperature for 
operating the expansion valve, said means in 
cluding a thermal sensitive container of a thin 
wall conductive material located adjacent the 
Suction line and arranged to be heated and cooled 
from said line, said container being charged with 
a volatile and expansive fluid, and a mass with 
in and having restricted thermal communication 
with the container, and having a greater heat 
capacity than the material of the container, the 
mass being of such nature and so related to the 
container as to effect markedly differential rates 
of valve opening and closing action in response, 
respectively, to increases and decreases of suc 
tion line temperatures. 

7. As an article of manufacture, a thermal 
sensing bulb for actuation of a thermal eacpansion 
value in a refrigerant system of the compressor.   
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condenser-evaporator type, the bulb consisting of 
a metal cell partially fled Dith a refrigerant 
fluid adapted to be located for response to evapo 
rator outlet temperature and connected through 
tubing to the eacpansion value, and a metal rod 
comprising a refrigerant lapor condensing base 
embraced by and supporting within cell, said rod 
having a configuration presenting small surfaces 
in contact with the cell wall to provide a highly 
restricted path of thermal communication with 
the wall of said cell. 

8. In a refrigerant system of the compressor 
condenser-evaporator type including a thermo 
static eacpansion value equipped Dith a thermal 
responsive device for actuating the value, said 
device including a fluid motor provided upith a 
holloup thin-wall, highly conductive, thermal sens 
ing element, a gas-liquid charge in said element, 
means for communicating to the value, motion 
derived from changes in pressure of said charge, 
and a thermally isolated sapor condensing base 
comprising sand occupying a substantial part of 
the space within said sensing element and being 
in Enited thernal contact therepith to produce 
a lag in the vaporization rate of the charge under 
normal conditions of operation of the system to 
reduce the frequency and amplitude of cycling 
effects. 

9. A refrigerant system of the compressor-con 
denser-evaporator type including a thermostatic 
eacpansion value equipped toith a thermal respon 
site device for actuating the value, said device 
including a fluid motor provided with a hollow, 
thirt-upal, highly - conductive, thernal sensing 
element, a gas-liquid charge in said element, 
means for communicating to the talue, motion 
derived from changes in pressure of the charge 
and a thermally isolated condensing base con 
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of the space within said sensing element to pro 
duce a lag in the evaporation rate of the charge 
under normal conditions of operation of the sys 
tem to reduce the frequency and amplitude of 
the cycling effects. 

11. As an article of manufacture, a thermal 
sensing bulb for actuation of a thermal expan 
sion value in a refrigerant system of the con 
pressor-condenser-evaporator type, said bulb 
consisting of a metal cell partially filled Dith a 
refrigerant fluid adapted to be located for fe 
sponse to evaporator outlet temperature and con 
nected through tubing to the earpansion value, 
said cell being substantially filled adith a refriger 
ant vapor, a condensing base comprising sand, 
said base having a highly restricted path of ther 
?mal communication with the tall of said cell. 

12. The combination in a refrigeration system 
having an evaporator, of an eacpansion valve ar 
ranged to control the foup of refrigerant to the 
evaporator, a holoto, highly conductive thermal 
sensing element mounted to respond to varia 
tions in evaporator outlet temperature, tubing 
connecting the eacpansion tale and the sensing 
element, a fluid charge in said tubing and said 
element under a pressure such that at a temper 
ature Dithin the range of operating temperature 
of the evaporator some of the charge is in a liquid 
state, and a mass of solid material dithin said 
element in contact Dith said charge and bearing a 
thermal relation to the element such as to delay 
temperature equalization between said mass and 
said element upon changes in evaporator outlet 
temperature for producing a lag in the pressure 
increase of said charge in response to evaporator 
outlet temperature increases uphile permitting 
rapid pressure decrease of the charge in response 

prising a steel rod occupying a substantial part. 
of the space within said sensing element and 
being in limited thernal contact thereupith to 
produce a lag in the vaporization rate of the 
charge under normal conditions of operation of 
the system to reduce the frequency and amplitude 
of cycling effects. 10. In a refrigerant system of the compressor 
condenser-evaporator type including a thermo 
static espansion talue equipped with a thermai 
responsive device for actuating the value, said 
device including a fluid motor provided Dith a 
hollop, thir-Dall, highly conductive, thermal 
sensing element, a gas-liquid charge in said ele 
ment, means for communicating to the value, 
motion derived from changes fire pressure of said 
charge, and a thernally isolated cordensing base 
comprising an elongated metallic rod substant 
tally rectaregular in cross section, the corners 
only of said rod being in engagement with said 
element and said Tod occupying a substantial part 
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to evaporator outlet temperature reductions. . 
13. The combination according to claim 12 in 

which said mass of solid material is highly liquid 
absorbent and relatively inert. 

BAROD ANGE. 
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