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7 Ciaims. (Cl. 251-—172) 
Matter enclosed in heavy brackets [ ] appears in the 

original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 
The present invention relates to valve seals, and, more 

particularly, to seals for reciprocating valves of the co 
operating seal and head type for controlling the ?ow of 
?uids. 

In many specialized applications, it is necessary to pro 
vide seals which will be both leakproof and durable over 
a wide range of temperatures, for example, between minus 
65° F. and plus 165° F. Materials, such as silicone rub~ 
ber, remain resilient over the required temperature range 
and therefore provide a tight seal throughout the range, 
but are structurally weak and break down when in con 
tact with a moving valve element, especially at the higher 
temperatures. Materials, such as Te?on, have good struc 
tural strength and are not adversely alfected by high tem~ 
peratures, but lack the necessary resilience to provide an 
effective seal and are also subject to cold ?ow, whereby 
a moving valve element tends to draw such material out 
of the seating groove. 

Accordingly, an object of the present invention is to 
provide a valve seal which is effective and indestructible 
through a greater temperature range than that of presently 
known valve seals. 

Another object is to provide a resilient valve seal 
wherein a durable material is in contact with a moving 
valve member. 
A further object is to provide a valve seal wherein 

a durable material which is normally subject to cold ?ow 
is used in such a manner so as to prevent it from being 
drawn out of its seal. 
A still further object is to provide an improved valve 

seat for valves wherein pressure acting 011 the head is 
balanced. 

Other and further objects of the invention will be obvi 
ous upon an understanding of the illustrative embodi 
ment about to be described, or will be indicated in the 
appended claims, and various advantages not referred to 
herein will occur to one skilled in the art upon employ 
ment of the invention in practice. 

In accordance with the present invention, the fore 
going objects are accomplished by providing a valve seal 
for a valve including a body having a chamber and a 
valve member in the chamber having a generally cylin 
drical portion with which the seal cooperates, which seal 
comprises an annular formation in the body including 
an annular radially inwardly extending shoulder pro 
vided with an upwardly extending wall at its outer end 
and with a shorter upwardly extending wall at its inner 
end and having an annular recess above the outer end 
wall; a retaining ring having a ?ange portion seated in 
the recess at its outer periphery and having a downwardly 
extending wall at its inner end terminating short of the 
inner end wall and being substantially concentric there 
with to provide an annular slot between the opposed 
ends of the inner end walls and to provide an annular 
cavity de?ned by the shoulder, the ?ange and the inner 
and outer end walls, the inner face of the inner end walls 
being dimensioned to provide a close ?t with the cylin 
drical valve member portion; a sealing ring positioned 
in the cavity and seated on the shoulder including a wall 
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facing said inner walls and having a projection thereon 
extending radially inwardly through the slot; and a pack 
ing ring positioned in the cavity, the projection being 
positioned for engagement by the cylindrical valve mem 
ber portion to cause the sealing ring to effect compres 
sion of the packing ring. Preferably, venting means are 
provided to allow ?uid pressure to act on the packing ring 
to thereby pressurize the sealing ring, and a washer is posi 
tioned in the cavity between the sealing ring and the re 
taining ring. ’ 
A preferred embodiment of the invention has been 

chosen for purposes of illustration and description, and is 
shown in the accompanying drawing, forming a part of 
the specification, wherein: 
PEG. 1 is a longitudinal sectional view of a valve em 

bodying the seal in accordance with the present inven 
tion. 

FIG. 2 is a plan view illustrating the retaining ring in 
detail. 

Referring to the drawing in detail and more particularly 
to -"iGQl thereof, there is shown a valve in which several 
seals illustrative of the present invention are embodied. 
The valve generally comprises a valve body 10, a recipro 
cating valve member 11, and three seals 12, 13 and 14 
in accordance with ‘the invention which are arranged in 
the manner described hereinafter. 
The valve body 10 is provided with an inlet port 15, an 

outlet port 16 and an exhaust port 17 in one side wall 
thereof, a central bore including an inlet chamber 13, 
an outlet chamber 19 and an exhaust chamber 20 in 
communication with the ports 15, 16 and 17 respectively, 
an opening 21 in one end wall thereof, and a vented well 
22 in the other end wall thereof. 
The valve member 11 includes 1a cylindrical portion 

23 at one end thereof, a cylindrical portion 24 at the other 
end thereof, and an intermediate cylindrical head portion 
25 connected ‘to the end portions 23 and 24 by rod-like 
Sections 26 and 27, respectively. The valve member 11 
is positioned in the valve body 10 so that the cylindrical 
end portion 23 passes through the valve body opening 
21, and the cylindrical end portion ‘24 extends into the 
vented well 22 wherein a spring 28 is provided to urge 
the valve member upwardly. 
The seals 12, 13 and 14, about to be described, co 

' operate with the valve member portions 23 and 25 to 
insure leakproof operation of the valve. The seal 12 is 
positioned adjacent the valve body opening '21 to‘ co 
operate with the valve member end portion 23 and pro 
vide a running seal which prevents ?uid leakage about 
the end portion 23. The seals 13 and 14 operate as valve 
seats and are positioned within the valve body between 
the chambers 18 and 19 and the chambers 19 and 20, 
respectively, to cooperate with the valve member inter 
mediate portion 25 and thereby control the ?ow of ?uid 
between the ports 15, 16 and 17. in this manner, the 
seal 13 is positioned ‘between the inlet port 15 and the out 
let port 16 to separate the inlet chamber 18 from the 
outlet chamber 19, and the seal 14 is positioned between 
the outlet port 16 and the exhaust port 17 to separate 
the outlet chamber 19 from the exhaust chamber 20. 
The seals 13 and 14 are identical, and each has an 

annular formation 29 which includes an outer wall sec 
tion 30 formed with a recess 33 at its upper‘ end and a 
shoulder section 31 provided with an inner cylindrical wall 
portion 32. A retaining ring 35 has a ?ange 34 also pro 
vided with an inner cylindrical wall portion 36 which 
extends towards the shoulder inner Wall 32 and terminates 
short of this wall to de?ne a slot S therebetween. These 
cylindrical walls are dimensioned at their inner face to 
provide a tight ?t with the cylindrical. valve head portion 
25. The annular formation 29 and the retaining ring 
35 de?ne an annular cavity 37 in which a sealing ring 
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38 is seated. This sealing ring comprises a ?ange portion 
39 seated on the shoulder 31, a cylindrical wall portion 
40 seated against the inner wall portions 32 and 36 of ' 
the shoulder 31 and the retaining ring 35, respectively, 
and a projection or head 41 which extends through the 
slot S and has an inner face for engagement by the valve 
member cylindrical head portion 25. 
A packing ring 42 is positioned in the cavity 37 above 

the sealing ring ?ange 39 and between the wall 30 and 
the sealing ring cylindrical wall 40. The retaining ring 
35 is provided with slots 43 (FIG. 2) to allow ?uid pres 
sure to act on the packing ring to force the sealing ring 
into close contact with the valve member 25. For high 
pressure pneumatic operation, preferably a washer 44 is 
positioned between the packing ring 42 and the ?ange 
34 of the retaining ring 35 to prevent the catastrophic 
destruction of the packing ring when the pressure on the 
packing ring is suddenly removed. 
The seal 12 is similar in construction and operation 

to the seals 13 and 14, except that the annular formation 
29 in the seals 13‘ and 14 is not provided as a separate 
piece but is formed in the valve body 10 as a cylindrical 
wall portion 45 surrounding the opening 21 to provide 
one piece construction. The cylindrical wall portion ‘45 
of the seal 12 is the equivalent of the inner cylindrical 
wall 32 of the seals 13 and 14. 

In operation, when the valve member 11 is in the 
position shown in FIG. 1, ?uid under pressure enters 
chamber y18 through the inlet port 15 and acts on the 
seals 12 and 13 by passing through the slots 44 in the 
retaining rings 35 into the annular cavities 37 to pres 
surize the packing rings 42 and thereby force the seal 
ing rings 38 inwardly. The ?ange portions 39‘ of the 
sealing rings act as seals against ?uid leakage around 
the cylindrical wall portions 40v of the sealing rings. 
These pressurizing forces are concentrated on the narrow 
projections 41 of the sealing rings 38‘ to force the same 
into close contact vwith the valve member portions 23 
'and 25, respectively, thus forming tight seals. 
To operate the valve, the Valve member 11 is moved 

downwardly by suitable mechanism (not shown) against 
the force of the spring 28 until the valve head member 
25 disengages the seal 13 and engages the seal 14 to 
force its sealing ring 38 outwardly against its packing 
ring 42. The inlet chamber 18 is then in communication 
with the outlet chamber 19 and the outlet chamber 19 
is sealed 0135 from the exhaust 20. The pressures acting 
on the members of seal 13 are now equalized and the 
pressurized ?uid acts on the seal =14 in the above described 
manner to provide a tight seal. 
When the valve member 11 is returned to its normal 

position, the chamber 19- is again in communication with 
the chamber ‘20 and the pressure in the chamber 19 is 
suddenly exhausted. Under high pressure pneumatic op 
eration, packing rings of porous materials become more 
or less saturated with entrained gases. With such rapid 
pressure drop these entrained gases expand rapidly and 
cause the catastrophic destruction of the packing ring. 
The washers 44, provided for high pressure operation to 
retain the packing ring, retard the outward ?ow of the 
entrained pneumatic ?uid following a sudden pressure 
drop. 

In order for a valve seal to operate e?‘iciently through 
a wide temperature range and under high pressures, it 
is necessary that the material of which the seal is made 
be durable, for contact with the valve member, and 
exhibit resiliency throughout the entire temperature range. 
This is accomplished by utilizing a sealing ring 38 of 
Te?on or similar durable material and a packing ring 42 
of a resilient material such as silicone rubber. The stiff 
ness of materials such as Te?on is overcome by using a 
relatively thin sealing ring 38 through which the resiliency 
of the packing ring 42 can be transmitted to the valve 
member contacting surface of the sealing ring projection 
41. The disadvantage of the cold ?ow property of Te?on 
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4 
is overcome by the restraining action of the inner walls‘ 
45 or 32 and 36 of the shoulder and the retaining ring 
which prevent the sealing ring from being drawn out of 
its seat by the movement of the valve portions 23 and 
25. These walls also prevent the sealing ring from being 
blown out of its seat by the pressure differential which 
exists between the inner and outer surfaces of the scale 
ing ring of the seal 14 when the valve head 25, while 
moving upwardly to establish communication between the 
chambers 19 and 20, disengages the sealing ring projec~ 
tion 41 but is still in contact with the cylindrical wall 
portion 36 just prior to establishing such communication. 

It will be noted that the use of the seal 13 as a valve 
seat enables the piston areas of the valve portions 23 
and 25 to be identical, therefore, the pressurized ?uid 
in the chamber 18 will exert the same axial force against 
each of these piston surfaces, balancing them and cans 
ing no motion of the valve member 11. 

It has been found that at cold temperatures both the 
sealing ring and the packing ring will tend to shrink 
in diameter thus forcing the sealing ring into closer con 
tact with the valve member. At high temperatures, al 
though the sealing ring and the packing ring tend to 
expand in diameter, the packing ring also expands cross 
sectionally. Since the packing ring is completely con 
?ned, it expands against the sealing ring to force it again 
into close contact with the valve member. 

Extensive tests have determined that by using mate 
rials of the type speci?ed this valve will remain leak 
proof under pneumatic pressure as high as 3000 p.s.i.g. 
through a range of temperatures from minus 100° F. 
to plus 350° F. Such tests included operating a valve 
through 5000 cycles between zero and 3000‘ p.s.i.g. at 
300° F. 
From the foregoing description, it will be seen that 

the present invention provides an improved valve seal 
which can be used as either a running seal or a valve 
seat in connection with reciprocating type valves to pro 
vide eifective sealing at high pressures over a wide tem 
perature range while retaining the durability of conven 
tional seals operating at normal temperatures and pres 
sures. The seal when used as a valve seat also enables 
the precise balancing of the valve member to prevent 
motion of the valve member upon application of pressure. 
As various changes may be made in the form, con 

struction and arrangement of the parts herein, without 
departing from the spirit and scope of the invention and 
without sacri?cing any of its advantages, it is to be 
understood that all matter herein is to be interpreted 
as illustrative and not in any limiting sense. 

I claim: 
' 1. A seal for use between relatively reciprocating con 

centric members to prevent leakage of ?uid, said seal 
comprising an annular formation in the outer member 
including an annular radially inwardly extending shoul 
der provided with an upwardly extending cylindrical 
wall at its outer end and with a shorter upwardly extend 
ing cylindrical wall at its inner end and having an annular 
recess above said outer end wall, a retaining ring having 
a ?ange portion seated in said recess at its outer periph 
ery and having a downwardly extending cylindrical wall 
at its inner end terminating short of inner end wall and 
being substantially concentric therewith to provide an 
annular slot between the opposed ends of said inner end 
walls and to provide an annular cavity de?ned by said 
shoulder, said ?ange and said inner end ‘walls, the inner 
face of said inner end walls being dimensioned to pro 
vide a close ?t with the inner member, a sealing ring 
positioned in said cavity including a ?ange seated on said 
shoulder, a cylindrical wall at the inner end of said last 
mentioned ?ange, and a projection on said last men 
tioned cylindrical wall extending radially inwardly 
through said slot, and a packing ring positioned in said 
cavity above said sealing ring ?ange, said projection 
being positioned for engagement by the inner member 
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to cause said sealing ring to e?ect compression of said 
packing ring and said ?ange portion of said retaining. 
ring being provided with apertures to allow ?uid pres 
sure to act on said packing ring to pressurize said sealing 
ring. > 

2. A seal according to claim 1, wherein a washer is 
positioned in said cavity between said packing ring and 
said ?ange portion of said retaining ring. 

3. A seal for use between relatively reciprocating con 
centric members to prevent leakage of ?uid, said seal 
comprising an annular formation in the outer member 
including an annular radia'lly inwardly extending shoul 
der provided with upwardly extending cylindrical wall 
at its inner end, an annular retaining formation in said 
body above said shoulder and including an annular ra 
dially inwardly extending ?ange portion and a down 
wardly extending cylindrical wall at the inner end of 
said ?ange portion terminating short of said inner end 
wall of said shoulder and being substantially concentric 
therewith to provide an annular slot between the opposed 
ends of said inner end walls and to provide an annular 
cavity de?ned by said shoulder, said ?ange and said 
inner end walls, the inner face of said inner walls being 
dimensioned to provide a close ?t with the inner mem 
ber, a sealing ring positioned in said cavity including a 
substantially cylindrical wall portion and a projection 
on said cylindrical wall portion extending radially in 
wardly through said slot, an annular resilient member 
positioned in said cavity outwardly of said sealing ring, 
said projection being positioned for engagement by the 
inner member to cause said sealing ring to effect com 
pression of said annular resilient member, and passage 
way means adjacent said cavity and said chamber to 
allow ?uid pressure to act on said resilient member to 
pressurize said sealing ring. 

4. A seal for sealing off a pressurized volume com 
prising a hollow annular formation having a vertical 
inner wall, a vertical outer wall, a horizontal upper wall 
and a horizontal lower wall de?ning an annular cham 
ber therein, one of said vertical Walls having a cylin 
drical outer surface and having an annular slot there 
through, and said upper wall being adapted to have its 
outer surface in communication with the pressurized 
volume to be sealed oif and having a passageway therein 
providing communication between said chamber and said 
outer surface of said upper wall; an annular seating ring 
positioned in said chamber adjacent said slotted vertical 
wall, said sealing ring being of greater height than said 
slot and having an annular projection thereon extending l 
radially through said slot; and a packing ring positioned " 
in said chamber adjacent the side of said sealing ring 
opposite said projection to be pressurized through said 
passageway by the pressure in the pressurized volume 
and force said sealing ring toward said slotted vertical 
wall. 
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5. A seal for sealing off a pressunzeu volume com 

prising a hollow annular formation having an inner 
Wall, an outer wall, an upper wall and a lower wal‘l de 
?ning an annular chamber therein, said inner wall having 
a cylindrical outer surface and having an annular slot 
therethrough, and said upper wall being adapted to have 
its outer surface in communication with the pressurized 
volume to be sealed off and having a passageway therein 
providing communication between said chamber and said 
outer surface of said upper wall; an annular sealing ring 
positioned in ‘said chamber adjacent said inner wall, said 
sealing ring being of greater height than said slot and 
having an annular projection thereof extending radially 
through said slot; and a packing ring positioned in said 
chamber radially outwardly of said sealing ring to be 
pressurized through said passageway by the pressure in 
the pressurized volume and force said sealing ring in 
Wardly. 

6. A seal for sealing o? a pressurized volume com 
prising structure providing a hollow annular formation 
having ?rst, second, third and fourth annular walls, said 
walls being arranged to de?ne an annular chamber of 
rectangular cross-section, said ?rst wall having an outer 
sealing surface and having an annular opening there 
through; an annular sealing ring positioned in said cham 
ber adjacent said first wall, said sealing ring being of 
greater width than said annular opening and having an 
annular projection thereon extending through said an 
nular opening; and a packing ring positioned in said cham 
ber adjacent the side of said sealing ring opposite said 
projection, said chamber being positioned for communi 
cation with the pressurized volume to be sealed o?‘ and 
having a passageway in one of said walls other than said 
?rst wall providing communication between the portion 
of said chamber in back of said packing ring and the pres 
surized volume whereby said packing ring is pressurized 
through said passageway by the pressure in the pressurized 
volume and forces said sealing ring towards said ?rst 
wall. 

7. A seal according to claim 6, wherein a washer is 
positioned in said chamber between said packing ring and 
the wall formed with said passageway. 
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