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To all whom it may concern: 
Beit known that I, WILLIAM L. OsBORNE, 

a citizen of the United States, and a resi 
dent of Chicago, in the county of Cook and 
State of Illinois, have invented certain new 
and useful Improvements in Self-Acting 
Cushions and Check Valves; and I do here 
by declare that the following is a full, clear, 
and exact description thereof, reference being 
had to the accompanying drawings, and to 
the characters of reference marked thereon, 
which form a part of this specification. 
This invention relates to improvements 

in self-acting valves of that kind in which 
the valve piece is moved of its seat by a 
superior pressure below, and is automati 
cally returned to its seat when the pressure 
above exceeds the pressure beneath the valve 
piece. 

The invention relates to a construction and 
arrangement for cushioning the blow of the 
valve piece when it is automatically seated to prevent wearing impact of the valve against 
the seat, and relates also to an improved 
means for protecting the valve seat and the 
valve piece from wear, due to the wire draw 
ing action of the fluid, upon the opening and 
closing movements of the valve piece. Cer 
tain of the features are also adapted to 
manually operated valves. . 
As shown in the drawings 
Figure 1 is an axial section of a valve em bodying my improvements. . . 
Fig. 2 is a similar section showing a modi 

fication. : 
The casing 10 of the valve shown in Fig. 

1 is provided with branches 11 and 12 which 
are shown as interiorly screw-threaded for 
connection with the sections of a piping line 
in which the valve is incorporated. The 
casing is provided with an interior dia 
phragm 14, of common form, having a hori 
zontally apertured portion 15 which carries 
the body seat of the valve. The body seat is , 
herein shown as formed on a separate ring 
16 which is screw-threaded to the diaphragm and has a limiting or stop flange 16' which 
engages the upper face of the horizontal . 
portion of the diaphragm to limit its inser 
tion thereinto. The ring is provided at its 
upper end with an interior annular conical 
seat 17 adapted for engagement with a 
downwardly facing, annular conical seat 19 
on the valve piece. The said valve piece 18 is guided in its 

movement toward and away from the body 
Seat by the guide fingers 20 made integral 
with and extending downwardly from a hol 
low plug 21. that is screw-threaded in an 
upwardly opening nipple of the valve cas 
ing, and by other guide fingers 22 extendin 
downwardly from the valve piece E. 
and engaging the seat ring 16. The valve. 
piece is formed at its top with an annular 
recess 24 and is provided with a central 
stop lug 25 to engage a stop lug 26 extend 
ing downwardly from the top wall of the 
hollow plug 21 whereby the opening move 
ment of the valve is limited. The hollow 
plug is in communication with the interior 
of the valve casing above the valve piece 
through the spaces between the guide fingers 
20, and when the upper edge of the valve 
piece rises above the lower edge 27 of the in 
terior of the plug a body of fluid is im 
prisoned in the hollow plug which cushions 
the opening of the valve, as will be evident. 
The imprisoned fluid may escape slowly 
from the chambered plug through an open 
ing 28 which extends to the exterior of the 
valve piece. The pressure on the upper and 
lower sides of the valve piece is also equal 
ized through said opening to permit the 
valve to be closed at a time when the upper 
edge of the valve piece is above the edge 27 
of the chambered plug. . The valve piece is provided on its lower 
side with a concentrically arranged exten 
sion 29 which, as herein shown, is made inte 
gral with the valve piece. The said exten 
sion 29 extends into and has a close slip fit 
with the ring 16, or other passage which 
connects the two sides of the valve, at the 
most restricted diameter of said passage. 
The restricted diameter of the ring in which 
said extension 29 fits when the valve is 
closed is located a distance below the plane 
of the body seat somewhat less than the dis 
tance between the plane of the seating face 
of the valve piece and the lowest part of the 
extension 29. There is formed between the 
extension 29 and the seating face of the 
valve piece a chamber 30 which may be aug 
mented by cutting away the seat ring at 31. 
The arrangement of the extension 29 is 

such, with respect to the valve piece seat, 
that said projection remains in the most re 
stricted part of the opening of the seat ring 
until the valve piece is moved a substantial 
distance from the body seat, and enters said 
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passage before said valve piece closely ap 
proaches the body seat. The extension 29 
therefore receives the wear due to the high 
velocity of the fluid passing through the 
valve, and the body seat and valve piece seat 
are thus protected against such wear. 
The said chamber 30 formed in the valve 

piece, and partially in the seat ring if de 
sired, has the further function of receiving 
and imprisoning therein some of the mate 
rial which is flowing through the valve at 
a time when the valve piece is being closed, 
and the material thus imprisoned constitutes 
a cushioning element which cushions the 
blow of the closing valve and prevents the 
valve piece striking the body seat with such 
force as to injure the parts. The body of 
material thus imprisoned in the chamber 30. 
escapes slowly therefrom between the body 
seat and valve piece seat and between the 
extension and restricted portion of the pas 
sage in the seat ring when the valve is closed, 
and thus substantially slows the movement 
of the closing valve piece with the result 
stated. The said projection 29 and the 
concentric chamber 30 above the same thus 
performs the double function of protecting 
the body and valve piece seats from the 
wearing action of the fluid and also pro 
tects said seat from the pounding action of 
the valve when it closes. 
The construction shown in Fig. 2 is gen 

erally similar to that shown in Fig. 1, and 
similar parts bear the same reference nu 
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merals. As shown in said Fig. 2, there is 
provided at both radial sides of the valve 
seat or radially within or radially outside 
of the valve seat a cushioning chamber, the 
lower cushioning chamber 30 and extension 
29 being like the same parts shown in Fig. 1. 
As shown in said Fig. 2, the flange 33 of 

provided with an upstanding flange 34, and 
... the valve piece is made of a diameter above 

45 
34, as shown at 35. The said valve 
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the valve seat to close fit within said flange 
piece is 

provided above its seat 19 with an annular 
chamber 36, having the same function as the 
chamber 30. The chamber 36 is formed to 
provide on the valve piece, around the same, 
a lip 37 which enters and closely fits within 
the flange 34, and preferably the lip 37 will 
be made of such length as to give it a slight 
lead beyond the projection 29 into the seat 
ring 16 so that it will enter the flange 34 
just before said projection 29 enters the re 
stricted portion of the seat ring. 
With the construction shown it will be 

seen that the material or fluid passing 
through the valve will be imprisoned in both 
of the chambers 36 and 30, one above and 
the other below the body seat, thereby pro 
viding a large cushioning body of themiate 
rial to cushion the seating force of the valve 
piece. Inasmuch as the lip 37 enters the 

seat ring 16 shown in Fig. 2 is. 
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flange 34 prior to the entrance of the exten 
sion 29 into the restricted portion of the 
body seat ring, the fluid imprisoned will 
first escape between the projection 29 and 
the body seat ring and after the latter pro 
jection has entered the restricted portion of 
the body seat ring the fluid will be forced 
out also between the lip 37 and the flange 
34. The valve shown in Fig. 2 is more espe 
cially adapted to compressible fluids, such 
as air, steam and gas, although it may be 
used with valves adapted for use with liquids. 
By reason of the close fit between the lip 

37 and the flange 34 and the fact that the lip 
remains within the flange until the valve 
piece and body seats are separated a Sub 
stantial distance when the valve opens, and 
enters said flange 34 while the seats are yet 
separated a substantial distance when the 
valve is closing, it will be seen that the said 
lip 37 and flange 34 acts in the same manner 
as does the projection 29 to protect the body 
and valve piece seats by taking the wire 
drawing action of the fluid passing through 
the valve. Thus, in the construction under discussion the wearing or wire drawing ac 
tion of the high velocity fluid passing 
through the valve at the moment of open 
ing or closing is distributed between the 
projection 29 and the flange 34. It will be 
furthermore obvious that the flange 34, co 
operating as it does with the valve piece 
which fits closely therein, may be employed 
alone for protecting the valve piece and 
of the fluid passing through the valve, in 
the same general manner that the projection 
29 is employed for protecting the valve seat. 
The said part 29 constitutes an elongated 
projection of the valve seat, while the part 
designated by 35 constitutes a radial pro 
jection of the valve piece for the same pur 
pose. 
so far as the seat protecting function of the 
lip 37 and the flange 34 is concerned, said 
parts may be employed on other than auto 
matic or self-opening and closing valves, as 
for instance, valves having manually oper 
able stems or like members to open and close 
the valve. 

In the construction shown in Fig. 2, by 
reason of the greater lift of the valve piece, 
the hollow plug 21 thereof is made slightly 
longer, and the valve piece itself may be 
provided with guide fingers 38 to engage 
the inner cylindric surface of the chambered plug. 

It will be understood that the construction 
shown is capable of some variation within 
the spirit and scope of the invention, and 
the invention is not limited to the particular 
construction shown except as imposed by 
the prior art. For instance, the essential 
features of the self-acting cushioning valve 

It will be furthermore obvious that 
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described may be employed in a pump valve 
for pumping either gas or liquid, and the 
seats may be made otherwise than conical, 
metal to metal seats. 

I claim as my invention:- 
1. A self-acting cushioned valve having a 

easing provided with an annular single fac 
ing tapered body seat, a valve piece which is 
provided with a single facing tapered seat 
to engage the body seat adapted to be freely 
movable toward and from the body seat by 
pressure of fluid moving through the valve, 
and fluid imprisoning means of substantial 
capacity located at both radial sides of the 
body seat to cushion the closing movement 
of the valve piece against the body seat. 

2. A self-acting cushioned valve having a 
casing provided with an annular body seat, 
and a valve piece which is freely movable 
toward and from the body seat and adapted 
to be actuated by movement of fluid through 
the valve, there being two chambers in the 
valve piece each of a substantial area and 
one disposed at each radial side of the body 
seat and which coöperate with a fixed part 
of the valve structure to receive and im 
prison therein bodies of fluid to cushion the 
closing movement of the valve piece against 
the body seat. 

3. A self-acting cushioned valve compris 
ing a casing provided with an annular body 
seat which surrounds the passage that con 
nects the two sides of the valve, and a pres 
sure actuated valve piece movable toward 
and from the body seat, said valve piece 
being provided with an extension which fits 
closely in a restricted portion of the passage 
below the body seat, an annular flange above 
and concentric with and spaced radially 
from the body seat, the valve piece above the 
seat being enlarged to fit closely within said 
flange, and said extension and valve piece 
being arranged to maintain a restricted area. 
for fluid flow between the same and the parts 
within which they closely fit when the valve 
piece is a substantial distance from the body 
seat, there being formed chambers in the 
valve piece above and below the body seat to 
imprison bodies of fluid to cushion the clos 
ing movement of the valve piece against the 
body seat. 

4. A Self-acting cushioned valve compris 
ing a casing provided with an annular body 
seat which surrounds the passage that con 
nects the two sides of the valve, and a pres 
sure actuated valve piece movable toward 
and from the body seat, said valve piece 
being provided with an extension which 
closely fits in a restricted portion of the pas 
sage below, the body seat, an annular flange 
above and concentric with and spaced radi. 
ally from the body seat, the valve piece 
above the body seat being enlarged to fit 
closely within said fange, and said extension 
and valve piece being arranged to maintain 
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a restricted area for fluid flow between the 
same and the parts within which they closely 
fit, when the valve piece is a substantial dis 
tance from the body seat, there being formed 
chambers in the valve piece at both radial 

fluid to cushion the closing movement of the 
valve piece against the body seat, the upper 
enlarged part of the valve piece being of a 
length to enter the flange before the projec 
tion enters the restricted portion of the pas 
Sage. 

5. A valve having an annular seat sur 
rounding the passage which connects the 
two sides of the valve, the diameter of the 
passage at one side of the valve being less 
than the said seat and at the other side 
thereof being greater than the said seat, and 
a valve piece movable toward and from said 
seat and formed with parts which closely fit, 
said smaller and larger diameters of said 
passage at the opposite sides of the seat. 

6. A valve having an annular seat sur 
rounding the passage which connects the 
two sides of the valve, and a valve piece 
movable toward and from the seat, the pas 
sage at one side of the valve seat being of a 
diameter greater than the valve seat and the 
valve piece having a part which enters and 
closely fits the larger diameter of said pas 
sage, the entrance to said greater diameter 
passage being unbroken and the contact be 
tween it and the valve piece being of a 
length in the direction of the axis of the 
valve piece to maintain a restricted area for 
fluid flow between the same and the part of 
the passage in which it fits when the valve 
piece is a substantial distance from its seat 
to protect the valve seat from the wire draw 
ing action of the fluid upon the opening and 
closing movements of the valve piece. 

7. A valve having an annular seat sur 
rounding the passage which connects the 
two sides of the valve, and a valve piece 
movable toward and from the seat, the pas 
sage at one side of the valve seat being of a 
diameter greater than the valve seat and the 
valve piece having a part which enters and 
closely fits the larger diameter of said pas 
Sage, the entrance to said greater diameter 
passage being unbroken and the contact be 
tween it and the valve piece being of a 
length in the direction of the axis of the 
valve piece to maintain a restricted area for 
fluid flow between the same and the part of 
the passage in which it fits when the valve 
piece is a substantial distance from its seat 
to protect the valve seat from the wire draw 
ing action of the fluid upon the opening and 
closing movements of the valve piece, there 
being an annular chamber in the valve piece 
radially exterior to the valve seat and be 
tween the valve seat, and said larger di 
ameter of the passage. 

8. A valve comprising a casing having an 
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internal diaphragm provided with a screw 
threaded opening, a seat ring screwthreaded 
in said opening, and provided at its upper 
end with a flange of larger diameter than 
the opening in the ring, a valve piece mov 
able toward and from the seat ring and hay 
ing a part which fits closely within said 
flange, the part which fits in said flange 
being of a length to maintain a restricted 
area for fluid flow between the same and the 
flange when the valve piece is a substantial 
distance from its seat, and an annular cham 
ber surrounding the valve piece above the 
seat ring, said seat ring being provided with 
a restricted passage and the valve piece be 
ing provided with an extension which fits 
closely thereinto and provided also between 
the extension and the valve seat with an an 
nular chamber. 

9. A self-acting cushioning valve com 
prising a casing provided with an inlet and 
with an outlet and provided therebetween 
with a thoroughfare surrounded by an an 
nular body seat, said casing provided axially 
in line with said seat with an opening closed 
by a removable member, which latter is pro 
vided with a cushioning chamber, a pres 
sure-actuated valve piece guided by the 
walls of said thoroughfare and said cushion 
ing chamber and movable toward and from 
said seat and adapted to close the cushioning 

t 

drawing action of the material 
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chamber to cushion the opening movement 
of the valve, the wall of the thoroughfare 
and valve being formed within said thor 
oughfare to provide a fluid imprisoning 
chamber to cushion the closing movement of 
the valve. . . 

10. A valve having an annular seat, a 
valve piece movable toward and from the 
seat, the fluid conduit at one side of the seat 
being of greater diameter than the said seat, 
and the valve piece having an enlarged part 
which enters and closely fits the larger di 
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ameter of said conduit in advance of the 
seating of the valve piece, the clearance be 
tween said larger diameter of the conduit 
and the enlarged part of the valve piece 
being so small as to check the flow of ma 
terial through the valve upon the opening 
and closing of the valve and thereby protect 
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the seat and the valve piece from the wire 
passing 

through the said valve. " . 
In testimony that I claim the foregoing 

as my invention I affix my signature in the 
presence of two witnesses, this 4th day of 
March A. D. 1911. . 

WILLIAM L. OSBORNE. 
Witnesses: 

WM. L. HALL 
WILLIAM. L. HALL. 
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