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(54) Abstract Title
Pressure vessel with flexible link to internal member

(57) A pressure vessel 11 comprises an outlet 51, connected to the outlet 77 of an internal member 21, or
pressure gradient member 21 such as a filter cartridge 21, via a flexible resilient member 71, such as in the
form of a tube 71. The vessel 11 maybe suitable for the filtering of water, and the tube 71 may prevent the
damaging of a connection between outlets 51, 77 in the event that the vessel undergoes a shock loading, such

as if it is dropped.
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.

This print takes account of replacement documents submitted after the date of filing to enable the application to comply

with the formal requirements of the Patents Rules 1995

V Gl 08EC 99



1/2

QQQQQQ
»

™
V7%
424

/
&x <3
4 7] SRLIY
775
J 5
= S
~3

L 7

\‘& . ‘
N AVAYAN LNANA Y
2720 .
fr,w - 7 % ( ~ o lﬁsﬁ
v NN T
- e .
/vl‘\.

0 o .

R

%
—
[

7]

\

5
37
33

ARANRRANRRNRNNY

‘\\ NN &

N

AR



2/2

L] -~ L J » [ ]
LR *m™~ * o * ® 9 9
* - - » [ 3 * o *
- " L ¥ 3 LE J LN ] L
o - . . > 0w
we L 2] L E ] [ ] L XX )

2777




10

2380145

PRESSURE VESSEL

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a permanently sealed and/or disposable pressure vessel
for conditioning and/or for treating and/or for filtering and/or for purifying a fluid, and
particularly concerns a permanently sealed pressure vessel having a shock resistant

mounting for the pressure gradient member mounted within the pressure vessel.

2. Description of the Prior Art

In conventional pressure vessels used for conditioning and/or purifying a fluid,
a pressure gradient member, such as a pun'ﬁcationA and/or filtration cartridge, 1S
mcunted in place within the pressure vessel ‘by‘ adhering the top end plate of the
cartridge to the top wall of the pressure vessel (hereinafter referred to as “adhesive
xﬁounting”). When the cartridge is mounted in place within the pressure vessel,

appropriate seals provide that only fluid that has passed through the cartnidge exists

the pressure vessel.

A problem with these conventional pressure vessels is that when they receive a
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severe side impact, such as that which might be incurred if the pressure vessel is
dropped during installation, conveyance, or portable use, the impact may result in
cantilevered breakage of the cartridge off of the top wall of the pressure vessel, which

leads to failure of the seals between the outlet port of the pressure vessel and the

’ Jcarttidge. When this happens, the damaged assembly must be replaced with a new

complete system. Furthermore, partial damage may result in use of a compromised
éssembly. . (
SUMMARY OF THE INVENTION
It is an object of the mvention to provide a pressure vessel that is more shock
resistant to side impacts than the conventional pressure vessels menﬁonea above.
This object and other objects are accomplished by my invention which is set

out below.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view in cross section of a pressure vessel constructed in accordance

with the invention; and

Fig. 2 is a view in cross section of the invention ilustrating what happens when

the pressure vessel receives a side Impact.

DETAILED DESCRIPTION OF THE DRAWINGS
Turning now to the drawings, there is shown in Fig. 1 apressure vessel 11 for
conditioning and/or for treating and /or for filtering and/or for purifying a fluid.
Pressure vessel 11 comprises a cover 13, a bowl 15 positioned below the cover 13,

sealing means 17 between the cover 13 and the bowl 15 for sealing between the cover
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13 and the bowl 15, securing means 19 for securing the cover 13 to the bowl 15, a
pressure gradient member 21 located within a chamber 23 formed by the union of the

cover 13 and the bowl 15, and means 25 for mounting the pressure gradient member

21 within the chamber 23.
Cover 13 has a top wall 27 and a side wall 29 extending downwardly from the

top wall 27. Bowl 15 has a bottom wall 31 and a side wall 33 extending upwardly

from the bottom wall 31.

Sealing means 17 comprises a permanent bond which may or may not include a

gasket 35 that is seated on the rim 37 of the side wall 33 of the bowl! 15, which seals

between thg cover 13 and the bowl 15 when compressed between the rim 39 of the
side—wall 29 of the cover 13 and the rim 37 of the side wall 33 of the bow] 15.

| Securing means 19 for securing the cover 13 to the bowl 15 comprises an
adbesive, or a welded joinf, or a V-clamp, or a threaded or mterlocking joint, or a track
and ﬂéxible shear rod securing device such as that disclosed it my U.S.Pafent No. :
5,230,812 which is incorporated hereﬁ by reference, or any ofher conventional
securing member.

Inlet means 41 for introducing fluid to the pressure vessel 11 is formed in the
bottom wall 31 of the bowl 15, and inlet means 41 includes an inlet port 43 which
extends through the bottom wall 31 of the bowl 15 and surrounds an inlet channel 45.
The inlet port 43 shown in the drawings is provided with internal threading 47 wfn'ch

receives external threading of a fitting of a hose or pipe from which the fluid to be

introduced into the pressure vessel 11 comes. However, any conventional connection



10

15

means may be substituted.

Outlet means 49 for removing fluid from the pressure vesse] 11 is formed m the
top wall 27 of the cover 13, and outlet mean§_49 ,include.s an outlet port 51 which
extendé through the top wall 27 of ﬁhe cover 13 and surrounds an outlet channe] 53,
The outlet port 51 shown in the drawings is provided with external threading 55 which
receives internal threading of a fitting of a hose or pipe into which the fluid leaving
pressure vessel 11 goes, or the pressure vessel may discharge directly, without
comnection to a conveyance means.

The pressure gradient member 21 preferably compﬁses a cartridge having a
portion 57 for filtering or conditioning or treating or purifying the fluid mounted
between an upper end plate 59 and a lower end plate 61. The central portion 63 of the
upper end plate 59 has a cup-like shape that extends downwardly to fit into the top of
portion 57. An upwardly extending putlét poft 64 for the pressure gradient member 21
Is foﬁned in the bottom of the cup-like central portion 63 of the upper end plate 59
through which fluid may exit portion 57 of the pressure gradient member 21.

The upper end plate 59 also has an upwardly extending annular ﬁdge 65 that
surrounds its cup-like central portion 63. The annular ridge 65 is received by an
annular groove 67 formed in the top wall 27 of the cover 13. The annular groove 67 is
larger than the annular ridge 65 to permit a limited amount of lateral movement of the
pressure gradient member 21 across the top wall 27 of the cover 13.

The outlet port 51 has a downwardly extending portion 69 that is aligned

directly above the upwardly extending outlet port 64 of the pressure gradient member
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21.
Mounting means 25 comprises a flexible tube 71, preferably made of resilient

plastic or rubbér, that extends between the outlet port 64 of the pressure gradient

member 21 and the outlet port 51 of the outlet means 49, with a first end portion 73 of
the tube 71 being snugly press-fit over the outlet port 64 of the pressure gradient

member 21 and a second end portion 75 of the tube 71 being snugly press-fit over the

portion 69 of the outlet port 51.

The resilient tube 71 connects the outlet channel 77 extending through the
outlet port 64 of the pressure gradient member 21 to the outlet channel 53 extending.
through the outlet port 51 of the outlet means 49, such that only fluid that has passed

through the pressure gradient member 21 exits the préssure vessel 11.

In use, fluid, such as untreated water, may be passed into the pressure vessel 11

along the inlet channel 45 through the inlet port 43 and then into and through the . .
pressure gradient member 21 to the outlet port 64 of the pressure gradient member 21. s
From the outlet port 64, the fluid then may pass into and through the tube 71 to the | e,

outlet port 51 along the outlet channel 53 to a line connected to the outlet port 51.

The mounting means 25 provides substantially uniform support of a load on the
pressure gradient member 21 created by side impact to the pressure vessel 11. Rather
than resulting in cantilevered breakage when the pressure vessel receives a severe side
impact found with the prior art adhesive mounting of the pressure gradient member to

the top, wall of the pressure vessel, which leads to failure of the seal between the outlet

.port of the pressure vessel and the pressure gradient member, the pressure gradieht
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member 21 ip accordance with the invention, as illustrated in Fig. 2, swings or
laterally shifts inside the pressure vessel 11, when the pressure vessel 11 receives an
Impact, due to the mounting‘means 25 of the_ Invention, resulﬁng in the pressure
gradient member 21 remaining mounted within the pressure vessel 21 and the seal
between the outlet port 64 of the pressure gradient member 21 and the outlet port 51 of
the pressure vessel 11 being maintained.

A preferred use for the pressure vessel of the invention is in portable water

systéms for R.V.’s (recreational vehicles), such as campers, boats, and other outdoor

“applications.
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CLAIMS

1. A pressure vessel comprising

a top wall, a bottom wall, a side wall extending between the top wall and the

bottom wall, and a chamber formed by said walls,

inlet means extending through one of the walls for introducing fluid to the

pressure vessel,

outlet means extending through one of the walls for removing fluid from the

pressure vessel, the outlet means including an outlet port,

a pressure gradient member located within the chamber of the pressure vessel

through which fluid passing through the pressure vessel flows as the fluid passes

through the pressure vessel , the pressure gradient member including an outlet port, t
» es0:30

flexible resilient tube means extending between the outlet port of the pressure :. * ..
gradient member and the outlet port of the outlet means for mounting the pressure ey

gradient member within the chamber formed by the walls of the pressure vessel and

for connecting the outlet port of the pressure gradient member to the outlet port of the

outlet means.

2. The pressure vessel of claim 1, the flexible resilient tube member

cormprising
a flexable resilient tube,

the flexible resilient tube having a first end portion and a second end portion,

the first end portion being mounted over the outlet port of the pressure gradient



member and the second end portion being mounted over the outlet port of the outlet
means.
3. The pressure vessel of claim @,’ the pressure gradient member
comprising
5 a cartridge.
4, The pressure vessel of claim 1,
the flexible resilient tube means comprising a flexible resilient tube, the flexible
resilient tube having a first end pértion and a second end portion, the first end portion
being mounted over the outlet port of the pressure gradient member and the second
10 end portion being mounted over the outlet port of the outlet means, and
the pressure gradient member comprising a cartridge.
5. A pressure vessel comprising
a top wall, a bottom wall, a side wall extending bétwecn the top wall and the
bottom wall, and a chamber formed by said walls,
15 inlet means extending through one of the walls for mtroducing fluid to the
pressure vessel, |
outlet means extending through one of the walls for removing fluid from the
pressure vessel, the outlet means including an outlet port,
a pressure gradient member located within the chamber of the pressure vessel
20 through which fluid passing through the pressure vessel flows as the fluid passes
through the pressure vessel, the pfessure gradient member including an outlet port, and

flexible resilient tube means extending between the outlet port of the pressure
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gradient member and the outlet port of the outlet means for mounting the pressure

gradient member within the chamber formed by the walls of the pressure vessel and

for connecting the outlet port of the pressure gradient member to the outlet port of the

outlet means and for providing substantially uniform support of a load on the pressure

gradient member created by side impact to the pressure vessel.

6. The pressure vessel of claim 5, the flexible resilient tube means

comprising
a flexible resilient tube,
the flexible resilient tube having a first end portion and a second end portion,

the first end portion being mounted over the outlet port of the pressure gradient

member and the second end portion being mounted over the outlet port of the outlet

means.

7. The pressure vessel of claim 5, the pressure gradient member

comprising
a cartridge.

8. The pressure vessel of claim 5,

the flexible resilient tube means comprising a flexible resilient tube, the flexible

resilient tube having a first end portion and a second end portion, the first end portion
being mounted over the outlet port of the pressure gradient member and the second
end portion being mounted over the outlet port of the outlet means, and

the pressure gradient member comprising a cartridge.
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