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To all whom it may concern. 
Be it known that we, PARMER DORSEY and 

RoBERT D. McINToshi, citizens of the United 
States, and residents, respectively, of 

5 Wichita, in the county of ‘??????? and 
State of 
the county of Cook and State of Illinois, 
have invented certain new and useful Im 
provements in Pressure-Relief Valves, of 

10 which the following is a full, clear, and 
exact specification. , 
Our invention is concerned with pressure 

valves, and more especially with safety 
valves in which the valve is opened auto 

15 matically and the pressure released in case 
it passes a certain point, and it is concerned 
primarily with such a valve having also a 
manual release for the spring pressure, so 
that every time it is operated manually to 

20 relieve the spring pressure the safety valve 
will be unseated, thereby insuring that it 
will not be stuck if it is ever called upon to 
function as a safety valve. . . . . . . . 

25 a pressure release valve whether operated 
manually, or automatically in which the 
diaphragm itself is shaped so as to have a 
spring action that causes it to operate sud 

30 the dangerous pressure is reached, or the 
manual operation has reached the open posi 
tion, so that it will release the pressure 
suddenly, instead of slowly. ? ? ? ? ? ? ? 
. Our invention is further concerned with a 

35 pressure release valve, whether operated manually or automatically, in which the 
diaphragm itself is shaped so as to have a 
spring actigri that causes it to hold the 

- valve tightly against its seat when the dia 
40 phragm is in its valve-closing position. 

a pressure valve in which the valve seat is 
so located and held in the valve casing that 
it can be removed simply by screwing out a 

45 plug in which it is supported. 
Our invention is further concerned with 

a valve of the class described in which one 
of the pipe, openings is rotatably mounted 
relative to the other so that the inlet or out 

50 let pipe can be set at any desired angle. 
to ? other without the use of any elbows 
O s. ? ? ? ? ? ? ? ? ?? 

Kansas, and of River Forest, in 

through the valve with the handle turned 

. . . . 2-2 of Fig. 1. 
Our invention is further concerned with . 

1925. Serial No. 18,928. 

Our invention is further concerned with. 
a manually operated valve having a dia 
phragm with a spring action associated 65 
therewith so that when the pressure is re 
moved from one side of the diaphragm the 
spring action thereof will open the valve 
uickly to its wide open position to allow 

the pressure to fall rapidly. " . , 
Our invention is finally concerned with 

a pressure release valve so constructed that 
whenever the valve is opened it is positive 
ly lifted from its seat to prevent any pos 
sibility of its sticking. . . . . . . . 
To illustrate our invention, we have an 

nexed hereto a sheet of drawings, in which 
the same reference characters are used to 
designate identical parts in all the figures, 

. . . . . . . . . . ... O 
of which, - . . . . . . ?., ,? ? ? , 
Fig.1 is a central longitudinal section. 

so that the pressure is released; and 
...Fig. 2 is a view in section on the line 

In carrying out our invention in its pre 
ferred form, we employ a valve casing con 
sisting of two halves 11 and 12, each half being . circular vin cross-section throughout 
most of its length- and the two castings hav- 80 

denly and open the valve widely as soon as ing their adjacent ends... hollowed out to 
form a chamber on each - side of the dia 
? 13, which is clamped between the 

annular flange: 14 carried by the portion 12 
of the casing and the annular flange 1585 
carried by the other portion and preferably 
overhanging the same as shown, the two 
halves being clamped together with the 
periphery of the diaphragm 13 and the an 
nular gasket 16, being clamped between 90 
them by the screws 17. The casing 12 is . . . 

? provided with the internally-threaded in 
Our invention is further concerned with let 18, preferably extending radially, there 

from, and located concentrically ón the cas-. 
ing is the annular seat or flange 19, on which 95 is adjusted in any desired position the out-: S yy yyii T L y llLmy y SMS 
aperture 21 on one side thereof, which aperture can be directed at any desired . 
angle to the inlet 18 by simply turning the 100 . 
sleeve on its seat, where: it is secured...by: ... 
the lock, nut 22 co-operating with the 
threads 23 on the outer end of the hollow . . . 
plug 24, the threaded inner end of which 
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is screwed into the outlet passage formed 
in the casing 12, and which is preferably 
seated against the small annular flange 25 
formed at the end of the passage 24. 
An annular channel 26 is formed in the 

inner end of the plug and has seated there 
in the annular rubber valve seat. 27. The 
hollow cylindrical plug has the openings 28 
in its sides so that the gas can pass out 
through port 21 in any position of the plug, 
which has its outer end formed with the 
six flat surfaces 29, so that a wrench can 
be applied thereto. The inner face of the 
chamber in the casing 12 has formed there 
on the four projections 30 which serve to 
guide the valve 31 to its seat 27, this valve 
preferably taking the form of a sharp flange 
on the edge of a disk secured on the valve 
stem 32, which is threaded into the center 
óf the disk 33, a reduced central portion of 
which extends through the central opening 
in the diaphragm 13 to which it is secured 
by the lock nut 34 co-operating with the 
metallic washer 35, which in turn engages 
the packing ring 36 clamped against the 
diaphragm 13. The disk 33 has the large 
flange 37 with its face next to the diaphragm 
convex, as shown, so that when it is forced 
toward the valve seat, the diaphragm will 
be compelled to assume the position shown 
in dotted lines in Fig. 1, in which position, 
the diaphragm has been sprung past the 
central position by bending the same slight 
ly at the annular offset 38, which is pro 
vided in the diaphragm for this purpose. 
With this construction of the diaphragm, it 
tends to remain either in the full-line or the 
dotted-line positions shown in Fig. 1. 
For the purpose of applying pressure to 

the outer face of the diaphragm, i. e., the 
one in the portion 11 of the casing, we pref 
erably employ the helically-coiled expand 
ing spring 39 which is interposed between 
the flange disk 40 secured on the end of 
the rod 41 and the washer 42 loosely mount 
ed on the rod, but held in any desired posi 
tion of adjustment by means of the hollow 
adjusting bolt 43 which has an end to which 
a wrench can be applied and which is 
screwed through the internally and exter 
nally threaded reduced portion 45 of the 
cylindrical extension 46 of the portion 11 
of the casing. By adjusting the bolt 43 to 
any desired position, it will be obvious that 
the tension of the spring 39 may be increased 
or diminished to furnish any desired pres 
sure on the diaphragm 13. s 

, The mechanism thus far described fur 
nishes a safety release valve, but in order 
that the same may be released manually, we 
preferably provide the following mecha 
nism: Threaded on the outer end of the 
rod 41 is a nut 47 held in place by a lock 
nut. 48, the nut 47 forming an abutment 
against which the hub 49 of the handle 5: 

i8,071 

operates. The handle 50 has on the face 
of the hub a pair of diagonally opposed lugs 
51 which are preferably substantially, semi 
circular in cross-section, and which are 
adapted to co-operate with the pair of 
diametrically opposed semi-circular recesses 
52 formed in the end of the cap 53 which 
is screwed on to the extension 45 and is held 
against turning thereon by the lock nut 54. 
Also provided on the face of the cap 
a pair of diametrically-opposed shallow re 
cesses 55, which co-operate with the lugs 51 
when the valve is turned to its open posi 
tion to hold it in said position against acci 
dental displacement. A lock nut 56 on the 
threaded stem 32 locks the valve 31 in its 
adjustment relative to the diaphragm 13. 
The operation of the foregoing valve will 

be readily apparent. Assuming that the 
parts are in the position shown in dotted 
lines in Fig. 1, and that the pressure of the 
gas reaches the danger point, this pressure 
will lift the valve 31 against the pressure of 
the spring 39 without entirely freeing it 
from its seat until the diaphragm 13 has 
been moved past its center, at which time 
the spring action of the diaphragm serves to 
move it suddenly clear of the seat 27 and 
allows the valve to open wide and the gas 
to be released rapidly, instead of sizzling 
in the manner in which the ordinary relief 
valve operates. When the handle is turned 
to the full-line position shown in the draw 
ings, the flange 40 is drawn away from the 
disk 33 quickly, and the pressure of the 
gas, now unopposed, moves the diaphragm 
from the dotted-line position shown until it 
passes the center, after which the spring of 
the diaphragm throws it quickly to the full 
line position, opening the valve widely and 
Securing a very quick release of the pres 
Sle. 

While we have shown and described our 
invention as embodied in the form which 
we at present consider best adapted to carry 
out its purposes, it will be understood that 
it is capable of Some modifications, and that 
we do mot desire to be limited in the inter 
pretation of the following claims except as 
may be necessitated by the state of the prior 
art. 
What we claim as new, and desire to se 

cure by Letters Patent of the United States, 
1S 

1. In a pressure operated release valve, 
the combination with a casing, of an elastic 
diaphragm covering a chamber in said cas 
ing, an inlet to said chamber, an outlet for 
the chamber associated with said casing, a 
valve seat in said outlet, a valve co-oper 
ating with the seat and connected té the 
diaphragm, a spring for applying pressure 
to the outside of the diapluragm, means for 
adjusting the tension of the spring, and a 
handle for drawing the spring from con 
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tact with the diaphragm so that the valve can open automatically by the elasticity of 
the diaphragm. 

2. In a pressure operated release valve, 
the combination with a casing, of an elastic 
diaphragm covering a chamber in said cas 
ing, an inlet to said chamber, an outlet for 
the chamber associated with said casing, a 
valve seat in said outlet, a valve co-oper 
ating with the seat and connected to the 
diaphragm, a spring for applying pressure 
to the outside of the diaphragm, means for 
adjusting the tension of the spring, a handle 
for drawing the spring from contact with 
the diaphragm so that the valve can open 
automatically by the elasticity of the dia 
phragm, and detent mechanism for holding 
the handle in its closed position. 

3. In a pressure operated release valve, 
the combination with a casing, of an elastic 
diaphragm covering a chamber. In said cas 
ing, an inlet to said chamber, an outlet for 
the chamber associated with said casing, a 
valve seat in said outlet, a valve co-oper 
ating with the seat and connected to the 
diaphragm, means for applying pressure to 
the outside of the diaphragm without being 
positively connected thereto, and a handle 
for withdrawing said pressure so that the 
valve can open automatically by the elastic 
ity of the diaphragm. 

4. In a pressure operated release valve, the 
combination with a casing, of a diaphragm 
covering a chamber in said casing, an inlet 
to said chamber, an outlet for the chamber 
associated with said casing, a valve seat in 
said outlet, a valve co-operating with the 
seat and connected to the diaphragm, a rod 
having an enlarged end engaging the cen 
ter of the diaphragm, a helically-coiled ex 
panding spring surrounding the rod, a 
washer engaging the other end of the spring, 
a cover capscrewed over the outer end of 
the bolt, said cap having a cam recess there 
in, and a handle loose on the end of the rod 
between the cap and an abutment on the 
outer end of the rod, and having a lug co 
operating with the recess. 

i5. In a valve of the class described, the 
combination with a two-part casing with an interposed diaphragm dividing it into 
two chambers, one part having a cylindrical 
extension concentric with the diaphragm and the other having radially-arranged in 
let and outlet ports, of a valve carried by 
the diaphragm, a seat for the valve carried 
by a member screwed into the outlet port 
of the casing, a helically-coiled expanding 
spring in the extension, means for regulat 
ing the tension of the spring and its posi 
tion relative to the diaphragm, a rod ex tending through the spring and having an 
enlarged head with which the inner end of 
the spring engages, and means for pulling 
out the rod. 

6. In a valve of the class described, the 
combination with a two-part casing with an interposed diaphragm dividing it into two 
chambers, one part having a cylindrical ex 
tension concentric with the diaphragm and 
the other having radially-arranged inlet and 
outlet ports, of a valve carried by the dia 
phragm, a seat for the valve carried by a 
member screwed into the outlet port of the casing, a helically-coiled expanding spring 
in the extension, means for regulating the 
tension of the spring and its position rela 
tive to the diaphragm, a rod extending 
through the spring and having an enlarged 
head with which the inner end of the spring 
engages, and means for pulling out the rod, 
consisting of an abutment on its outer end, 
a handle on the rod between the abutment 
and the casing, and cam mechanism between 
the handle and the casing to pull out the rod 
when the handle is turned. 

7. In a pressure operated release valve, 
the combination with a casing, of a dia 
phragm covering a chamber in said casing, 
an inlet to said chamber, an outlet for the 
chamber associated with said casing, a valve 
seat in said outlet, a valve co-operating with 
the seat and rigidly connected to the center 
of the diaphragm so as to move the same. 
distance as said center, and means for ap 
plying any desired pressure to the outside 
of the diaphragm, said diaphragm being 
adapted to move suddenly from the position 
in which the valve is seated to one in which 
it is fully unseated. 

8. In a pressure operated release valve, 
the combination with a casing, of a dia 
phragm covering a chamber in said casing, 
an inlet to said chamber, an outlet for the 
chamber associated with said casing, a valve 
seat in said outlet, a valve co-operating with 
the seat and connected to the diaphragm, 
and means for applying any desired pres 
sure to the outside of the diaphragm, said 
diaphragm being shaped so that its center 
to which the valve is attached moves sud 
denly from the position in which the valve 
is seated to one in which it is fully un 
seated. 

9. In a pressure operated release valve, 
the combination with a casing, of a spring 
metal diaphragm covering a chamber in 
said casing, an inlet to said chamber, an 
outlet for the chamber associated with said 
casing, a valve seat in said outlet, a valve 
co-operating with the seat and connected to 
the diaphragm, and means for applying 
pressure to the outside of the diaphragm, 
said diaphragm being concaved and pro 
vided with an annular offset that causes the 
center of the diaphragm to tend to be held 
by the inherent resiliency of the diaphragm 
in position either to close the valve com 
pletely or hold it wide open, for the pur 
pose described. 
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10. In a pressure operated release valye, 
the combination with a casing, of a dia 
phragm covering a chamber in said casing, 
an inlet to said chamber, an outlet for the 

as chamber associated with said casing, a hol 
low plug screwed into the casing, having 
openings in the side thereof, a valve seat 
carried by the inner end of the plug, a 
valve connected to the diaphragm co-operat 

loing with said seat, means for applying pres 
sure to the outside of the diaphragm, an out 
let sleeve concentric with the plug, and a 
nut co-operating with the threaded outer end 
of the plug to hold the outlet sleeve se 

13 cured in any desired angular position. . 
11. In a pressure operated release valve, 

the combination with a casing, of a dia 
phragm covering a chamber in said casing, 
an inlet to said chamber, a boss surrounding 

20, an outlet opening in the casing, a sleeve with 
a threaded aperture therein axially adjust 
able on said boss, means for rigidly secur 
ing the sleeve in any desired angular posi 
tion, a valve seat in said outlet operable in 

25, any adjustment of the sleeve, a valve, co 
operating with the seat and connected to 
the diaphragm, and means for applying 
pressure to the outside of the diaphragm, 

12. In a pressure operated release valve, 
30 the combination with a casing, of a dia 

phragm covering a chamber in said casing, 
an inlet to said chamber, a boss surround 
ing an outlet opening in the casing, a sleeve 
with a threaded aperture therein axially 

35 adjustable on said boss, a threaded member extending from the casing concentrically 
with the sleeve, a nut screwed on to the 
threaded member to engage the outer end of 
the sleeve and secure it rigidly in any ad 

40 justment, a valye seat in said outlet, a valve 
co-operating with the seat and connected to 
the diaphragm, and means for applying 
pressure to the outside of the diaphragm. 

13. In a pressure operated release valve, 
45 the combination with a casing, of a di 

aphragm covering a chamber in said casing, 
an inlet to said chamber, a plug screwed 
into the casing, a valve seat carried by the . 
inner end of the plug, a valve connected to 

50 the diaphragm co-operating with said seat, 
??ES ? applying pressure to the outside 
of the diaphragm, a boss on the casing sur 
rounding the plug, a sleeve with a threaded 
aperture therein rotatably mounted on said 

55 boss, and a nut screwed on to the threaded 
end of the sleeve to engage the Outer end of 
the sleeve. 

14. In a valve of the class described, the 
combination with a two-part casing with an 

00 interposed diaphragm dividing it into two 
chambers, one part having a cylindrical ext 
tension concentric with the diaphragm and 
the other having inlet and outlet ports, of a 

ie, o71 

valve carried by the diaphragm, a seat for 
the valve carried by a member screwed into 
the outlet port of the casing, a helically 
coiled expanding spring in the extension, 
means for regulating the tension of the 
spring, and means for compressing the 
spring to remove the pressure from the 
diaphragm. . . ' 

15. In a valve of the class described, the 
combination with a two-part casing with an 
interposed diaphragm dividing it into two 
chambers, one part having a cylindrical ex 
tension concentric with the diaphragm and 
the other having inlet and outlet ports, of 
a valve carried by the diaphragm, a seat for 
the valve carried by a member screwed into 
the outlet port of the casing, a helically 
coiled expanding spring in the extension, 
means for regulating the tension of the 
spring, a rod extending through the spring 
and having an enlarged head with which 
the inner end of the spring engages, and 
means for pulling out the rod, consisting 
of an abutment on its outer end, a handle 
fulcrumed on the rod between the abut 
ment and the casing, and cam mechanism 
between the handle and the abutment to pull 
out the rod when the handle is turned. 

16. In a pressure operated release valve, 
the combination with a casing, of a di 
aphragm covering a chamber in said casing, 
an inlet to said chamber, an outlet for the 
chamber associated with said casing, a valve 
seat in said outlet, a valve co-operating with 
the seat, means for applying any desired 
pressure to the outside of the diaphragm, 
said diaphragm being shaped so that its cen 
ter to which the valve is attached moves 
suddenly from the position in yhich the 
valve is seated to one in which it is fully un 
seated, and threaded connections between 
the valve and the diaphragm, said connec 
tions being such as to 
adjustment of the valve relative to the di 
aphragm and its seat but preventing acci 
dental turning of the valve while in use to 
alter the adjustment. 

17. In a pressure operated release valve, 
the combination with a casing, of a resilient 
diaphragm covering a chamber in said cas 
ing, an inlet to said chamber, an outlet for 
the chamber associated with said casing, a 
valve seat in said outlet, a valve co-operat 
ing with the seat and connected to the di 
aphragm, and means for applying any de 
sired pressure. to the outside of the di 
aphragm, said diaphragm being so shaped 
and the valve so located relatively thereto 
that when the diaphragm is in its valve clos 
ing position it holds the valve tightly 
against its seat by its inherent resiliency. 

PARMER DORSEY. . 
ROBERT D. McINTOSH, 
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