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1 Claim. (Cl. 138—30) 

This invention relates to the art of pressure vessels 
of the type having a deformable partition intervening 
between the gas and oil port thereof and more particular 
ly to the mount for said partition. - . 

It is among the objects of the invention to provide a 
pressure vessel of the above type which may readily be 
fabricated at relatively low cost and may readily be 
assembled with assurance that a dependable seal will be 
provided to prevent leakage of both the oil and gas 
in the pressure vessel even with long continuous use 
thereof. 

According to the invention, these objects are accom 
plished by the arrangement and combination of elements 
hereinafter described and more particularly recited in the 
claims. 

This application is a continuati‘oneimpart of copend 
ing application Serial No. 195,787, ?led May 18, 1962, 
now abandoned. 

In the accompanying drawings in which is shown one 
of various possible embodiments of the several features 
of the invention, 
FIG. 1 is a longitudinal sectional view of the pressure 

vessel according to the invention, 
FIG. 2 is a detail view of the periphery of the de 

formable partition, and 
FIG. 3 is a detail view of the periphery of the partition 

mounted on the closure member before it is positioned 
in the container of the pressure vessel. 

Referring now to the drawings, in the embodiment 
shown in FIG. 1, the pressure vessel comprises a con 
tainer 11 of strong, rigid material such as steel or alumi 
num capable of withstanding the pressure to which the 
unit is subjected. The container is cylindrical along the 
major portion of the body thereof and has a hemispherical 
end 12 which has an opening 13 in which an outlet 
member 14 is mounted having a port 15 through which 
?uid such as oil under pressure may ?ow. . 
The cylindrical portion of the container 11 at the 

mouth thereof is of larger diameter than the main body 
of the container, de?ning a curved shoulder 16. The 
‘mouth of the container 11 is designed to be closed by a 
substantially cup-shaped cover member :17 which as shown 
in (FIG. 1 has an axial opening .18 designed to receive 
a suitable air connection (not shown). 
The side wall '19 of the cover member 16 de?nes a 

substantially cylindrical portion adapted to fit into the 
cylindrical mouth of the container vlll. 
As shown in FIG. 1, the outer periphery of the cover 

member is curved in vertical cross section as at 20 so that 
it may seat on the correspondingly curved shoulder 16 
of the container. The portion ‘19a ‘of said cylindrical 
portion 19 is of outer diameter substantially the same 
‘as the inner diameter of 'the container adjacent the curved 
shoulder 16 thereof so that it will ?t snugly therein to 
center the cover member in the container. The lower 
portion I191) of cylindrical portion '19 is of outer diameter 
less ‘than the inner diameter of the container to de?ne 
a space therebetween to receive the periphery of a de 
tormable partition 22. - . v 

The partition =22 illustratively is a collapsible and ex 
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pansible bladder having an enlarged mouth and which de 
sirably is of resilient mate-rial such as rubber or synthetic 
plastic of like physical characteristic. The bladder de 
?nes two chambers in the pressure vessel, i.e., an oil 
chamber 23 which is in communication with the passage. 
way 15 through the out-let member ‘14 ‘and a gas chamber 
25 which is ‘in communication with the opening v18. 
The mouth of the bladder 22 ‘on the inner surface 

thereof has two annular beads 27, 28 ‘formed integral 
therewith and spaced ‘from each other as at 29. As is 
.clearly shown in FIG. 2, 'the outer surface of the bladder 
22 has 'an annular outwardly extending i?ange 31 of length 
substantially equal to one-half the length of the bead 27 
with the lower surface of the ?ange 31 de?ning sub 
stantially a right angle as at '32 with respect to the ad 
jacent wall surface 33 of the bladder. 

In order to support the lbladdery22, the lower cylin 
drical portion v19b of the cover member has two spaced 
annular grooves ‘314, A35 in its ‘outer surface in which 
the annular beads 27, I28 respectively are positioned. 
As is clearly shown in FIG. '1, the upper wall 36 of 

groove 34 is preferably inclined upwardly from the side 
wall v37 of the groove i34 and the length of the wall por 
tion 38 intervening between grooves ;34, :35 is less than 
that of the portion 29 of the bladder intervening between 
beads 27 and 28. 
The beads 27 ‘and I28 ‘are of transverse thickness such 

that when the bladder 12¢ is mounted on the cover mem 
ber I17 with the beads 27, 28 positioned in grooves 34, 
35, respectively, prior to insertion of the cover member 
and bladder 22 into the container, as shown in FIG. 3, the 
outer wall surface ‘33 of the bladder will extend trans- - 
verse‘ly beyond the cylindrical portion |19a of the cover 
member .117. In addition, the annular flange '31 will also 
extend outwardly beyond the wall surface 33. 

The_- transverse thickness of the wall portion (29 of . 
bladder 22 between the beads 27, :28 is preferably less 
than the ‘distance between the outer periphery of portion 
38 of cover member I17 between grooves 34, 315 and a 
‘line extending longitudinally of the cover member from 
the cylindrical portion 119a. I 

With the arrangement above described, when .the de 
pending portion 1-9 of the cover member I17 with the 
‘bladder ‘22 ‘mounted thereon is forced into the container 
11 until the rounded portion 20 of the cover member 17 
is against the curved shoulder '16, it is apparent that the 
beads 27 and :28 will be transversely compressed. The 
cover member 17 is ‘secured in position by bending over 
the rim 41 of the container \from the position shown in 
broken lines in FIG. 1 to the position shown in full lines. 

With the cover member 17 so mounted, the lower bead 
28 will be compressed into groove 35 with the rounded 
end 42 of the depending portion 19 embedded into the 
inner wall of the bladder inwardly below the lower bead 
28. Thus, the top surface 42' of end 42 defines an abut 
ment for the undersurface 28' of bead 28, so that the lat 
ter will be ‘hooked onto said rounded end 42. In addi 
tion, the upper bead 27 will be compressed in groove‘34 
and will be deformed so that it will engage the inclined 
surface 36 of groove 34 substantially ?lling the latter. 
The compression of beads 27 and 28 will also cause 

them to deform toward each other vertically so that 
the material 29 between the beads 27, 28 will be con 
voluted as shown at 45 in FIG. 1 and by reason of the 
spacing between the opposed wall of the container and 
the periphery of portion 38 of the cover member 17, the 
convoluted portion will be loosely supported in such 
space. . 
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In addition, by reason of the annular ?ange 31 which 
extends beyond the outer surface 33 of the bladder, such 
?ange will be compressed even more than the portion 
27' of bead 27 inwardly therebetween creating a sharply 
de?ned acute annular region 46 at the lower edge of 
?ange 31. 

In operation of the pressure vessel, the gas chamber 25 
' de?ned by the bladder 22 is charged with gas under pres 
sure and then the oil chamber 23 is charged with oil 
under pressure greater than that of the gas in chamber 25. 
As the oil ?ows into and out of, the chamber 23 during 

use of the pressure vessel to dampen shock waves in a 
‘pressure line, for example, the bladder 22 will contact 
and expand exerting tension on the wall thereof. 

. This tension will be exerted ?rst on the lower bead 28 
and possibly move it out of its groove slightly so as to 
break the ?uid seal caused by the compression of the ' 

' bead 28. 
As a result, the gas under pressure in chamber 25 

will react against bead 27. However, since the pressure 
exteriorly of annular groove, 34 is atmospheric and the 
gas pressure is much greater, the bead 27 will move up 
wardly toward the junction 47 between the inclined sur 
face 36 of groove 34 and the adjacent wall of container 
11 to wedge into such junction functioning as an O-ring. 
By reason of the convolution of the material of the 

bladder between the beads 27, 28 and the hooking action 
imparted by bead 28 due to the groove 35 in which it is 
seated, the tension applied to the bladder wall would only 
cause slight movement of bead 28 in an axial direction. 
Although this could break the ?uid seal effected by bead 
28 by reason of the convolutions of the bladder material 
at 45, such material will yield to take up such tension 
thereby preventing movement of bead 27 and hence main 
taining the seal at junction 47 to prevent leakage of the 
gas under pressure. 
The movement of bead 28 above described also would 

break the oil seal between the outer periphery of the 
bead 28 and the wall of the container and as a result, 
the oil under pressure in chamber 23 would tend to leak 
along the outer surface of the bladder. However, by 
reason of the sharp step 46 provided by the lower edge ' 
of ?ange 31, the oil under pressure would react against 
the shoulder 32 provided by said ?ange thereby forcing 
the outer surface of the bead 27 upwardly into junction 
47 so that dependable sealing action will be provided to 
prevent leakage of oil from the container. 
With the arrangement above described, a pressure ves 

sel has been provided which by reason of the provision 
of two beads with a convoluted portion therebetween, 
one of which beads form the ?uid seal in conjunction with 
an annular groove in the support member for the bladder 
and the other of which acts as a hooking member in 
conjunction with another annular groove in the support 
member, the convoluted portion will prevent transmission 
of even the slight displacement imparted to the hooked 
bead during use of the pressure vessel, to the sealing bead, 
so that dependable sealing action will be afforded. 
As many changes could be made in the above con 

struction and many apparently widely different embodi 
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ments of this invention could be made without departing ' 
from the scope of the claims, it is intended that all mat 
ter contained in the above description or shown in the 
accompanying drawings shall be interpreted as illustrative 
and not in a limiting sense. 

4 
Having thus described our invention, what we claim as 

new and desire to secure by Letters Patent of the United 
States is: 
A pressure vessel comprising a rigid hollow container 

having a mouth at one end and having a port at the 
other end, a cover member adapted to be positioned in 
the mouth of the container, said cover member having 
a port, means securely to retain said cover member in 
place, a ?exible partition of resilient deformable material 
positioned in said container and intervening between said 
ports, said partition having two annular beads spaced 
apart a substantial distance and located near its periphery 
and positioned on the side of the partition adjacent the 
port in the cover member, said cover member having a 
head and a cylindrical portion extending inwardly from 
said head into the container and transversely spaced 
therefrom, said cylindrical portion having a pair of spaced 
annular ‘grooves in its outer surfaceadapted to receive 
the annular beads on said partition, the groove remote 
from the mouth of the container de?ning an abutment 
for the associated bead, the spacing between the bottom 
of said grooves and the adjacent surface of the container, 
and the unstressed transverse thickness of said beads be 
ing such as to place both of said beads under lateral 
compression when assembled in said container, the bead 
adjacent the mouth of the container de?ning the sealing 
bead and the other bead the retaining bead, said sealing 
bead having a laterally outward ext-ending annular ?ange 
on its outer surface having its lower edge appreciably 
above the lower edge of said bead, the lower edge of 
said ?ange de?ning a relatively sharp step with respect 
to the outer surface of the partition material, whereby 
said ?ange portion and the portion of the sealing bead 
opposite thereto will be under ‘greater compression than 
the remaining portion of said sealing bead, the unstressed 
length of the material between said annular beads being 
greater than the length of the cylindrical portion between 
said annular grooves and the thickness of the material 
between said annular beads being less than the width of 
the space between the portion of the cylindrical portion 
between the grooves and the adjacent surface of the con 
tainer, whereby when the cover member and the parti 
tion are mounted in the container, and tension is imparted 
to the partition in use that tends to displace the retaining 
bead, the portion of the partition material between the 
beads will take up the movement of the retaining bead to 
prevent transmittal of such movement to the sealing bead. 
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