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This invention relates to a water relief valve 
and more particularly to a relief valve for use on 
hot water heating boilers which will relieve ex 
cess water pressure or steam which may be gen 
erated in the top of the boiler and will close with 
out losing the entire amount of pressure which 
has been developed. 

Heretofore, steam relief valves or pop valves 
have been constructed to provide additional lift 
ing surface for rapid operation of the valve after 
the valve once opens and various means have 
been provided for relieving pressure which may 
build up under the additional lifting surface due 
to seepage through the primary valve seating 
surfaces, but these devices have not been adapted 
to use on hot water boilers and when once open 
these valves will leak until all pressure has been 
dissipated. 
An object of this invention is to provide a water 

relief valve speci?cally designed for use on hot 
water boilers which will overcome the disadvan 
tages enumerated and provide a simple inexpen 
sive valve which will close without losing the 
entire amount of pressure developed in the 
boiler. 
A further object of the invention is the pro 

vision of a water relief valve which will open at 
the pressure for which it is set, and due to the 
provision of a secondary valve disc will open 
rapidly to the wide open position, and, when the 
excess pressure has been relieved, will close tight 
after a relatively small pressure drop below the 
pressure for which the valve has been set. 
Another more speci?c object of the invention 

is the provision in a valve of the type described 
above having a secondary valve disc or shroud 
ring with a depending peripheral flange or skirt 
and a plurality of weeping glands through the 
?ange or skirt portion, preferably in the form 
of grooves located on the lower surface thereof, 
or the glands may be formed in the outer edge 
of the valve seat. 
The present valve has been designed to comply 

with the present A. S. M. E. code which requires 
substantially that a relief valve be designed and 
constructed with metal seats as well as metal 
discs. It has always been impossible to manu 
facture such a valve which will be satisfactory 
for the reason that they could never be shut off 
tightly after they once open. This type of valve 
has been used for years in connection with steam 
boilers but has never been successful with hot 
water boilers. 
The only valves previously successful with hot 
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2 
close tightly with only 1 or 2 p. s. 1. loss in pres 
sure. It has been attempted for years to devise 
a valve with metal seat and disc which would 
perform up to this standard but it was only with 
the perfection of a valve as embodied in the 
present invention that satisfactory results have 
been obtained with an all metal hot water relief 
valve which would close without losing the en 
tire pressure developed within the boiler. 
The water relief valve of the present inven 

tion includes a valve seat, a primary valve disc 
seating against the internal peripheral edge of 
the valve seat and a secondary valve disc of sub 
stantially greater area and provided with a de 
pending peripheral flange which is arranged for 
seating engagement with the beveled outer pe 
ripheral edge of the valve seat, the latter being 
a slightly lesser tight ?t than the seating of the 
primary valve. The peripheral flange is provided 
with weeping glands in the form of very shallow 
grooves which will relieve pressure which might 
tend to build up between the primary and sec 
ondary valve disc due to seepage between the 
primary valve disc and its seat. 
Further objects and advantages of the inven 

tion will be apparent from the following descrip 
tion taken in conjunction with the drawings, 
wherein: 

Fig. 1 is an elevational view of a water relief 
valve illustrating one preferred embodiment of 
the present invention. 

Fig. 2 is a vertical sectional view of the valve 
shown in Fig. 1. 

Fig. 3 is a sectional view taken on line 3—3 
of Fig. 2. 

Fig. 4 is a sectional view taken on line Ill-ll 
of Fig. 2. 

Fig. 5 is an enlarged fragmentary view show 
ing the valve seat and secondary valve disc in 
elevation. 

Fig. 6 is a sectional view taken on line 6-6 
of Fig. 5. 

Referring now to the drawings in detail a 
bushing III has polygonal external surfaces and 
is threaded internally adjacent the bottom por 
tion for screwing onto a suitable ?tting, not 
shown, which would normally be positioned ad 
jacent the top of a hot water heating boiler. 
The bushing Ill is also provided with external 

threads adjacent the top thereof for engagement 

with threaded opening I! in the valve body Valve body I2 is also provided with a threaded 

opening 13 for engagement with a suitable con 
duit for carrying the water and/or steam to any 
convenient outlet. ‘ 
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The bushing I0 is further provided with an in 
ternally threaded opening M for receiving valve 
seat I 5. 
Valve body l2 has a threaded opening l6 cen 

trally located at the top for engagement with an 
adjustable bushing I‘! through which extends a 
valve stem l8. 
An operating lever I9 is retained on the upper 

forked end of the valve stem l8 by a cotter pin 
20, and is further retained in position by the 
guide lugs 2|. 
The spring cap 22 is loosely mounted on valve 

stem l8 below bushing l1 and engages the upper 
end of coil spring 23. . 
The lower end of coil spring 23 engages in a 

peripheral recess on the upper surface of a valve 
disc or shroud ring 24 which is, provided with a 
depending peripheral ?ange or skirt 25 having 
shallow grooves or weeping glands 26 on the lower 
surfaces thereof at diametrically opposite points. 
While this embodiment of the invention has been 
shown as having two diametrically opposed 
weeping glands, it is obvious that 1, 3 or more 
may be provided depending on the particular de 
sign and conditions of service. 
Valve disc 24, as shown in Fig. 6, is provided 

with an axial bore 2.‘! through which extends the 
valve stem l8 and an enlarged axial bore 23 
which receives the enlarged head 29 provided on 
the lower end of- the valve stem IS. 
The enlarged axial bore 28 also receives at its 

lower end a cylindrical projection 30 on the upper 
surface of the primary valve disc 3| which is 
press ?tted or otherwise suitably and ?xedly se 
cured in the enlarged bore 28. As is clearly 
shown, particularly in Fig. 6, a space is provided 
between the upper surface of the cylindrical pro 
jection 36 and the lower surface of enlarged 
head 29. which permits a limited movement of the 
enlarged head 29 within the enlarged bore 28. 
The primary valve disc 31 is provided with a 

frusto-conical seating portion 33 which engages 
the internal peripheral seating edge of the valve 
seat l5 and a conical nose 3.4» which will help to 
align the valve disc in proper seating engage 
ment with the valve seat after it has been disen 
gaged by excessive pressure. As is clearly shown 
in Fig. 6 the valve seat is provided with a beveled 
outer peripheral seating edge 35.. The internal 
peripheral edge of the skirt 25 engages. the seat 
portion 35 with a slightly less pressure than the 
pressure between the seat portion 33 of the valve 
disc 3| when the latter is in sealing engagement 
with the sear, l5. 
In the preferred form of the invention the in 

ternal diameter of the skirt 25. is slightly larger 
than the external diameter of the valve seat E5 
to form a close sliding ?t, and the lower surface 
of the skirt extends slightly below the beveled 
edge 35 so that the weeping glands 26 form the 
only appreciable outlet to relieve pressure which 
may build up in the space 36 between the primary 
and secondary valve discs. Note that due to the 
curved formation of the shallow grooves which 
form the Weeping glands 2B the area of the open 
ing is very gradually reduced in size as the valve 
closes towards tight seating engagement. The 
?uid in space 36 will provide a slight cushioning 
effect during closing of the valve but due to pro 
vision of the weeping glands 26 will not prevent 
tight closure thereof. 
In the operation of the device the relief valve 

is screwed onto a suitable ?tting on the hot 
water heating boiler and is adjusted to relieve 
the pressure within the boiler at any-desired 
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pressure. When the pressure reaches, for in 
stance 30 p. s. i., the total pressure against the 
valve disc 3| will be su?icient to overcome the 
force of spring 23 and start the valve opening. 
The pressure then exerted against the much 
larger area of the secondary valve disc 24 will 
create a force more than twice that exerted by 
the valve spring and will cause an extremely 
rapid operation of the valve to the wide open 
position. After su?icient water and/or steam 
pressure has been relieved from the boiler and 
dispersed through a suitable conduit, not shown, 
connected to the opening I 3 the valve will return 
to its normally closed position with the ?uid in 
space 36 forming a cushion as described above. 
Any ?uid seeping past the primary valve disc 

3| due to thermal expansion or seepage through 
the valve seat will not build up a pressure against 
the valve disc 34, but will be relieved by the weep 
ing glands 26, and only when a rapid rate of ex~ 
pansion occurs, or when there is a sudden thrust 
due to high pressure against the valve disc 3! 
will the valve open to its wide open position. 
In the instance cited above, where the valve 

is set to maintain the boiler pressure at 30 p. s. i., 
the actual drop in pressure after the valve has 
opened wide and closed tight will only be in the 
order of 4 to 5 pounds. Results of this nature 
have previously been unobtainable with a metal 
valve disc and a metal valve seat, since other 
valves designed for steam will leak until all the 
pressure has been dissipated, or will not operate 
satisfactorily in other respects. 

It will be obvious to those skilled in the art 
that various changes may be made in this inven 
tion without departing from the spirit and scope 
thereof and therefore the invention is not, limited 
by that which is shown in the drawings and de 
scribed in the speci?cation but only as indicated 
in the appended claims. 
What is claimed is: 
1. A pressure relief valve for use on hot water 

boilers comprising a valve casing having an in 
let and an outlet, said inlet being provided with 
a hollow cylindrical valve seat having a beveled 
outer peripheral edge, a primary valve disc hav 
ing a frusto-conical seating surface engaging 
the inner peripheral edge of said valve seat, a 
secondary valve disc ?xedly mounted on said 
primary valve disc and having a, depending pe 
ripheral ?ange spaced outwardly from said pri 
mary valve disc and in concentric relation there 
with, said ?ange having an internal diameter 
slightly larger than the external diameter of 
said valve seat to provide a close sliding 
?t and having its bottom surface positioned 
slightly below said beveled edge when said pri 
mary valve disc is in tight seating engagement 
with said valve seat, weeping glands consisting 
of shallow concave grooves formed in said lower 
surface, said secondary valve disc having a bore 
extending axially therethrough with an enlarged 
lower portion, a valve stem having an enlarged 
head slidably mounted- in said bore with said 
enlarged head positioned in said enlarged lower 
portion, said primary valve disc having a pro 
jection ?xedly secured in said enlarged lower 
portion and providing a space between said pro 
jection and said enlarged head, and means re 
siliently urging said valve discs toward said valve 
seat. 

2,. A pressure relief valve for use on hot water 
boilers comprising a hollow cylindrical valve seat 
having a beveled outer peripheral edge, a pri 
mary valve disc having a tapered seating surface 
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engaging the inner peripheral edge of said valve 
seat; a secondary valve disc ?xedly mounted on 
said primary valve disc and having a depending 
peripheral flange spaced outwardly from said 
primary valve disc and in concentric relation 
therewith, said flange having an internai diam 
eter slightly larger than the external diameter 
of said valve seat to provide a close sliding ?t 
and having its bottom surface positioned slightly 
below said beveled edge when said primary valve 
disc is in tight seating engagement with said 
valve seat, weeping glands consisting of shallow 
grooves formed in said lower surface, said sec~ 
ondary valve disc having a bore extending axially 
therethrough with an enlarged lower portion, a 
valve stem having an enlarged head slidably 
mounted in said bore with said enlarged head 
positioned in said enlarged lower portion, and 
said primary valve disc having a projection 
?xedly secured in said enlarged lower portion 
and providing a space between said projection 
and said enlarged head. 

3. A valve comprising a valve casing, a valve 
seat having a closed periphery mounted in said 
casing, a primary valve disk tapering from an 
outline larger than. the inner periphery of said 
valve seat to a reduced outline smaller than said 
periphery for penetration of the smaller outline 
into said valve seat for guiding the primary disk 
into seating relation and a secondary valve disk 
supporting said primary valve disk and posi 
tioned on the side of said primary disk away 
from said seat and having a depending peripheral 
flange portion with an inner peripheral outline 
corresponding to the outer peripheral portion of 
said seat, one of said portions having a bevel 
for guiding said secondary disk, and grooves in 
at least one of the contacting surfaces of said 
portions extending to the lower extremities 
thereof providing communication between the 
casing and the space between said primary and 
secondary valve disks for completely draining 
condensation therefrom, said primary valve disk 
being replaceable, and means for supporting said 
secondary valve disk on said casing for move 
ment toward and from said valve seat and spring 
means between said valve casing and said sec 
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ondary valve disk for urging said valve disks to 
closed position. 

4. A pressure relief valve comprising a valve 
body having an inlet and an outlet with a parti 
tion therebetween, a hollow cylindrical valve 
seat mounted in said partition providing com 
munication between said inlet and outlet, at 
primary valve disk having a tapered portion 
engaging the inner peripheral edge of said valve 
seat, a secondary valve disk ?xedly mounted on 
said primary valve disk and having a depending 
peripheral ?ange spaced outwardly from said 
primary valve disk and in concentric relation 
therewith, said ?ange having an internal diam 
eter slightly larger than the external diameter 
of said valve seat for slidingly receiving the ex 
terior of the valve seat and having its edge ap 
preciably overlapping said valve seat when said 
primary valve disk is in tightly seated engage 
ment with said valve seat, one of said flange and 
said valve seat being provided with a bevel for 
guiding the primary and secondary valve disks 
to proper seating position, and grooves in the 
contacting portion of one of said flange and valve 
seat for the passage of liquid, a valve stem 
mounted in said body for movement toward and 
from said seat with the secondary valve disk 
loosely mounted on the end of said valve stem 
adjacent said valve seat to permit slight adjust 
ments thereof, and means to move said valve 
disks to seating relationship and means for mov 
ing said valve disks away from said valve seat 
to permit the passage of fluid between said inlet 
and said outlet. 
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