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This invention relates to expansion valves 
of the type of which are employed in closed 
circuit expander, compressor, condenser re 
frigerating systems, to control the supply of 

is refrigerant to the expansion coil or cham 
ber, and more particularly, to a pressure coll 
trolled type of waive which opens when the 
pressure in the expansion chamber, or the 
back pressure' is reduced to a predetermined 

10 point and closes again when the back pres 
sure is raised to another predetermined point. 

In devices of this type it is customary to 
operate the needle valve, which directly con 
trols the passage through which the refrig 
erant passes to the expansion chamber, by 
means of a diaphragm which is Open to the 
low pressure of the system at its inner side 
and is subject to atmospheric pressure at its 
outer side, this action usually being supple 
mented by a spring, the action of which is 
usually partly neutralized by a spring of 
lighter weight located within the casing, and 
the arrangement being such that when the 
pressure in the expansion chamber is reduced 

25 to such an extent that the combined action of this pressure and of the light Weight Spring 
is over balanced by the atmospheric pressure 
and the action of the heavier Spring, the 
needle valve will be opened to permit. the 
discharge of refrigerant from the high pres 
sure side to the low pressure side of the Sys 
tem. . . . 

In practice the means for causing the 
needle valve to be opened sometimes fail to 
act, so that a dangerously high pressure is 
likely to be built up in such case. This fail 
lure of the needle valve to open is frequently 
due to an accumulation of frost, or ice on the 
diaphragm, so that it becomes inflexible, or 
on coils of the outer spring for actuating the 
diaphragm, so that it is prevenied from act 
ing to force the latter inward, and this is likely to occur even though the diaphragm 
and spring are encased to prevent access of 
air thereto, the movement of the diaphragm 
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tending to cause air to be drawn into and out . 
of the chamber in which it is encased. The object of my invention is to provide a 
simple and compact form of valye device of 

50 the type above referred to, in which the ar 

for engagement with the inner side of the 

rangement is such that, when the supply side 
of the system is raised to a predetermined 
point above the normal high pressure, but is 
still well below a pressure which would be 
dangerous, the Valve will be forced open and 
the accumulation of pressure above this point 
will be prevented. 
I accomplish this object in the manner. 

hereinafter described and as illustrated in 
the accompanying drawing, in which Fig. 1 
is central longitudinal sectional view of an 
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expansion valve embodying my invention, 
and 

Fig. 2 is an end view thereof. 
According to my invention I provide a 65 

casing 1, which has a port 2 adapted to be 
connected to the low pressure side of the 
system and a port 3, adapted to be connected 
to the high pressure side thereof. A needle 
valve 4 is provided in the casing and ar- "e 
ranged to seat in the port 3 against the pres 
sure of the high pressure side. The stem 5 
of said valve is provided with a central lon 
gitudinal bore or chamber 6, which extends 
from the opposite end thereof for approx 
imately half its length, and a circular flange 

is formed integrally with said stem and 
has an annular rib 8 on its inner side. A 
flexible diaphragm 9 is clamped to the open 
end of the casing by means of a cap 10 and 80 
screws 11. A coiled spring 12 is arranged 
within the cap 10 in engagement at its in 
ner end with the outer side of the diaphragm 
and an adjusting screw 13 is threaded in the 
cap and in engagement with the outer end 
of said spring. An actuating stem 14 is dis 
posed in axial alignment with the valve stem 
5 and is telescopically arranged in the cham 
ber 6 thereof, with its outer end in position 
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diaphragm 9. A spring 15 is interposed be 
tween the inner end of the stem 14 and the 
bottom of chamber 6. A pair of levers 17 
are extended in opposite relation thru aper 
tures 18 in the side of the chamber 6 of the 
valve stem and the inner ends thereof are 
disposed in an annular groove formed in 
stem 14, the outer ends thereof being ar 
ranged to engage the rib 8 on flange 7, and 100 
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the middle portions thereof being ful runned 
(); an annular rib 19 on the casing i. 
With the above described construction, 

When the pressure against the inner side of 
the diaphragm 9 is sufficient to overcome the 
coinbined action of atlhospherie pressure and 
of spring 12 on its outer side, the spring 15 
will act to hold the valve 4 closed, as shown 
in Fig. 1. This position of the parts may 
be coinaidered as the normal position. When 
the ressure within the casing is reduced to 
a predetermined point, so that the inward 
pressure over balances the outward pressure 
on the diaphragm, it will be sprung inward, 
forcing the stem. 14 inward and causing 
levers 1 to be swung so as to be forced 
against the flange 7 and open the valve 4 
against the action of spring 15, this action 
i}eing tied by the fluid pressure which is 
being built up against the valve in the high 
ressure side of the system, or in port 3. 
his condition will contil tie until the cir 
ilating pump stops and the pressure in the 
lve casing rises sufficiently to overbalance 
e inward pressure on the diaphragm and 
Finnit the spring 15 to close the valve. 
issuining however, that the outer spring 

2 should become ineffective for any reason, 
as by having its coils become frozen together, 
or by having the diaphragm so stiffened by 
ice as to become inflexible, it will be apparent 
that when the pressure within the casing is 
reduced, the diaphragm will not be forced 
inward and in consequence, the valve 4 will 
not be lifted from its seat thereby. The ten 
sion of spring 15 is however such that when 
the pressure in port 3 rises to a substantial 
extent above that at which the valve would 
no 'inally be opened by the inward force on 
the diaphragm, this pressure, acting against 
the valve 4, will overcome the action of 
ring 15 and cause valve 4 to be unseated, 

so that the refrigerant, will pass from the 
high pressure to the low pressure side of the 
system, the pressure in the high pressure side 
his being prevented from rising above a pre 
determined point. The danger of having 
excessive or unsafe pressures built up in sys 
ten from failure of the diaphragm to be 
moved inward is thus avoided. The con 
struction also is advantageous over a con 
struction in which the pressure in the high 
pressure side tends to hold the valve against 
its seat, which arrangement has been com 
monly employed, as the higher the point to 
which the pressure rises the more dificult, it 
becomes to unseat the valve. On the con 
trary with the above described construction, 
the higher the point to which this pressure 
rises the more easily the valve is opened, so 
that in case the valve should tend to stick or 
become frozen to its seat, the pressure against 
he valve will ordinarily act to open it, when 
it otherwise would not be opened automati 
cally. In Warm weather there is also con 
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siderable tendency for the pres: re in the 
high pressure side of the systein to rul sub 
stantially higher than ii) cool weather, it is 
this inci'eased pressure tends to cause the 
Valve 4 to be opened earlier and ciose ater 
With the above described construction, than 
would be the case if the pressure tended to 
hold the valve to its seat, and thus tended to 
restrict circulation when maximum circula 
tion was desirable. 
The above described construction is very 

compact, and inay be housed in an ordinary 
cylindrical casing of practically the same 
form as the construction which has usually 
been employed for this purpose. 

t is also simple and but slightly more ex 
pensive to manufacture than such prior coin 
struction. 
I claim: 
1. An expansion valve comprising a cas 

ing having an inlet port and an outlet port. 
respectively adapted for connection to the 
high pressure side and to the low pressure 
side of a closed circuit refrigeration system, 
a valve stem reciprocally movable within the 
casing and having a valve at one end, to be 
Bioved against the pressure supplied to said 
illet port to close the same, a spring adapted 
and arranged to engage said stem and hold 
said valve closed against 
pressure Supplied to said inlet port and to 
yield to permit the valve to be opened by an 
abnormal pressure Supplied thereto, a pres 
Sure controlled device on said casing arranged 
to be moved outwardly to an inoperative posi 
tion by the pressure within the casing when 
raised to a predetermined point and to be 
moved inwardly from said position when 
Said pressure is reduced below said point, 
aid engaging means between said device and 
Said stem arranged to move said stem to open 
Said inlet port when said device is moved in 
wardly. 

2. An expansion valve comprising a casing 
having an inlet port and an outlet port respec 
tively adapted for connection to the high 
pressure side and to the low pressure side of 
a closed circuit refrigeration system, a valve 
having a stem disposed within the casing and 
longitudinally movable in one direction to 
close said inlet port against the pressure of 
the fluid Supplied thereto and oppositely mov 
able by Said pressure to an open position, a 
Spring arranged to engage said stem and to 
hold Said valve in closed position against a 
normal pressure Supplied to said inlet port 
and to yield to permit the valve to be forced 
Open by an abnormal pressure Supplied there 
to, a pressure controlled diaphragm closing 
One side of the casing and outwardly movable 
by the pressure within the casing, and nor 
Inally actuated to move inwardly when the 
pressure is reduced to a predetermined point, 
and a lever fulcrumed within the casing at its 
middle portion and arranged to be engaged at 

the normal fluid 
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one end by said diaphragm and at its opposite with said projection, to move said valve stem 
end with said stem, to move the stem to open to open its valve on inward movement of the 
the valve when the diaphragm is moved in- diaphragm. 
Wardly. In testimony whereof, I have signed my 

3. An expansion valve comprising a casing name to this specification. 
having an inlet port and an outlet port respec 
tively adapted for connection to the high pres 
sure side and to the low pressure side of a 
closed circuit refrigeration system, a valve 
stem disposed within the casing and having 
a valve at one end, said stem being longitudi 
nally movable in one direction to close said 
inlet port against the pressure of the fluid 
supplied thereto and oppositely movable by 
said pressure to an open position, a Spring 
arranged to engage said stem and to hold said 
valvein closed position against a normal pres 
sure in said inlet port and to yield to permit 
the valve to be forced open by an abnormal 
pressure therein, a pressure controlled dia 
phragm arranged to close one side of the cas 
ing and to be moved outwardly by the pres 
sure within the casing, means for moving said 
diaphragm inwardly when the pressure with 
in the casing is reduced to a predetermined 
point, an actuating stem disposed within the 
casing in alignment with said valve stem and 
arranged to be moved by said diaphragm to 
wards said valve when the diaphragm is 
moved inwardly, and a lever arm arranged to 
be engaged at one end by said actuating stem 
and to engage said valve stem at its opposite 
end to move the valve stem in a direction to 
open the valve. 

4. An expansion valve comprising a casing 
having an inlet port and an outlet port respec 
tively adapted for connection to the high pres 
sure side and to the low pressure side of a 
closed circuit refrigeration system, a valve 
stem disposed within the casing and having a 
valve at one end, said stem being longitudi 
nally movable in one direction to close said 
inlet port against the pressure of the fluid 
supplied thereto and oppositely movable by 
said pressure to an open position, a Spring 
arranged to engage said stem and to hold 
said valve in closed position against a normal 
pressure in said inlet port and to yield to 
permit the valve to be forced open by an ab 
normal pressure therein, a pressure controlled 
diaphragm arranged to close one side of the 
casing and to be moved outwardly by the 
pressure within the casing, means for moving 
said diaphragm inwardly when the pressure 
within the casing is reduced to a predeter 
mined point, an actuating stem aligned with 
said valve stem and telescopically arranged 
at its inner end with the opposite portion of 
the valve stem from its valve with its outer 
end arranged for arrangement with the inner 
side of said diaphragm, a lateral projection 
on said valve stem, and a lever arm fulcrumed 
On Said casing and engaged at one end with 
Said actuating stem and at its opposite end 
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