
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
56

1 
99

9
A

2
*EP001561999A2*
(11) EP 1 561 999 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
10.08.2005 Bulletin 2005/32

(21) Application number: 05002435.5

(22) Date of filing: 04.02.2005

(51) Int Cl.7: F24D 3/10

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
HU IE IS IT LI LT LU MC NL PL PT RO SE SI SK TR
Designated Extension States:
AL BA HR LV MK YU

(30) Priority: 06.02.2004 US 773985
06.12.2004 US 6402

(71) Applicant: Lai, Han Chin c/o Tank Pac Industries,
LTD.
Taya Hsing, Taiching (TW)

(72) Inventor: Lai, Han Chin c/o Tank Pac Industries,
LTD.
Taya Hsing, Taiching (TW)

(74) Representative: Patentanwälte Freischem
An Gross St. Martin 2
50667 Köln (DE)

(54) Sealing mechanism for diaphragm tank

(57) A liner for use with a diaphragm tank and a
through-wall connector. The through-wall connector in-
cludes a passage fitting having a neck and adapted to
extend into the diaphragm tank, an o-ring mounted on

the passage fitting, and an annular holder mounted on
the passage fitting and having an annular groove. The
liner has a raised portion defining an annular groove to
receive the o-ring.
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Description

[0001] This application is a continuation of and claims
the priority of U.S. Patent Application No. 10/773,985,
filed February 6, 2004, the entire contents of which are
incorporated by reference herein.

Field of the Invention

[0002] This invention pertains to improvements for di-
aphragm expansion tanks, and, more particularly, to a
mechanism to better seal the bladder of an expansion
tank.

Background of the Invention

[0003] A diaphragm tank 12 for potable water typically
has a metal shell 22 and a plastic liner 24 (Figure 1). A
diaphragm 26 is mounted below the liner 24, defining
an air cushion between the shell 22 and the diaphragm
26 and an expandable bladder enclosed by diaphragm
26 and liner 24. A gasket 28 is usually mounted around
the hole between the shell 22 and the liner 24 to stiffen
the metal shell 22 and plastic liner 24 in the area of the
hole and to form an airtight seal to block the leakage of
air (Figure 2).
[0004] A connector 10 is mounted on diaphragm tank
12 to allow fluid to flow into or out of the tank (Figure 1).
Connector 10 extends through both the shell 22 and the
liner 24. A conventional connector includes a passage
fitting 14 and an o-ring 16 mounted around the passage
fitting 14 (Figure 2). The interior end of the passage fit-
ting 14 is bent into a curled end 18 to retain the o-ring
16 on the passage fitting 14. A shoulder 20 abuts the
outside of the tank 12, allowing the wall of tank 12 to be
clamped between the shoulder 20 and the curled end
18 of the passage fitting 14.
[0005] The connector 10 links the tank to a water flow.
When the pressure of the flowing water is greater than
that of the air cushion, water flows into the bladder.
When the water pressure decreases, the pressurized air
in the tank expands against the bladder, pushing the wa-
ter out until the air pressure is the same as the water
pressure or the tank is empty.
[0006] As shown in Figure 2, a large force is required
to press the curled end 18 around o-ring 16, and curled
end 18 will easily be cracked. This reduces the pressure
on o-ring 16, reducing its ability to seal the connector
and reducing the strength of the passage fitting. In ad-
dition, the diameter of the contact area between the
curled end 18 of the passage fitting 14 and the liner 24
is only slightly larger than the diameter of the hole, al-
lowing a gap to form between liner 24 and gasket 28.
This allows air from the tank 12 to enter the water resi-
dent in the space between liner 24 and diaphragm 26.
Because the air in the tank does not circulate, it may
contain harmful bacteria and other microorganisms that
could cause disease if air retained in the tank was al-

lowed to mix with the water passing in and out of the
bladder. As a result, it is desirable to have a more robust
seal between the connector and the remainder of the
tank.

Summary of the Invention

[0007] In one aspect, the invention is a diaphragm
tank. The tank comprises an outer shell, a flexible dia-
phragm, a liner sealingly connected to the flexible dia-
phragm to define a bladder and including an orifice and
a raised portion surrounding the orifice that defines an
annular groove, a passage fitting providing fluidic com-
munication between an exterior of the outer shell and
the bladder and having a neck, an o-ring disposed in the
annular groove, an annular holder mounted on the pas-
sage fitting and having a groove and a gasket disposed
between the liner and the outer shell. The annular holder
is adapted to rest on the raised portion and retain the o-
ring within the annular groove, and a portion of the neck
is bent to retain the holder against the o-ring, thereby
preventing fluidic communication between a space be-
tween the liner and the outer shell and the bladder along
an outer wall of the passage fitting. The passage fitting
may be disposed partially inside the outer shell and par-
tially outside the outer shell and comprise a shoulder
adapted to restrict motion of the passage fitting into di-
aphragm tank.
[0008] In another aspect, the invention is a diaphragm
tank. The diaphragm tank comprises an outer shell, a
flexible diaphragm, a liner sealingly connected to the
flexible diaphragm to define a bladder and including an
orifice and a raised portion surrounding the orifice that
defines a relief surface, a passage fitting providing flu-
idic communication between an exterior of the outer
shell and the bladder and having a neck, an o-ring dis-
posed on the relief surface, an annular holder mounted
on the passage fitting and having a groove, and a gasket
disposed between the liner and the outer shell, The an-
nular holder is adapted to retain the o-ring on the relief
surface, and a portion of the neck is bent to retain the
holder against the O-ring, thereby preventing fluidic
communication between a space between the liner and
the outer shell and the bladder along an outer wall of the
passage fitting.
[0009] In another aspect, the invention is a liner for
use with a diaphragm tank and a through-wall connec-
tor, the through-wall connector comprising a passage fit-
ting having a neck and adapted to extend into the dia-
phragm tank, an o-ring mounted on the passage fitting,
an annular holder mounted on the passage fitting and
having an annular groove, wherein the liner has a raised
portion defining an annular groove to receive the o-ring,
and, when the neck is bent over the holder, the annular
groove on the holder fits around the raised portion and
the o-ring, thereby preventing fluidic communication
from an exterior side of the liner to an interior side of the
liner along an outer surface of the passage fitting.
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[0010] In another aspect, the invention is a liner for
use with a diaphragm tank and a through-wall connec-
tor, the through-wall connector comprising a passage fit-
ting having a neck and adapted to extend into the dia-
phragm tank, an o-ring mounted on the passage fitting,
an annular holder mounted on the passage fitting and
having an annular groove, wherein the liner has a raised
portion having a relief surface on which the o-ring is dis-
posed, and, when the neck is bent over the holder, the
annular groove on the holder fits around the o-ring dis-
posed on the relief surface of the passage fitting, there-
by preventing fluidic communication from an exterior
side of the liner to an interior side of the liner along an
outer surface of the passage fitting.

Brief Description of the Drawing

[0011] The invention is described with reference to
the several figures of the drawing, in which,

Figure 1 is a schematic view of a diaphragm tank
with a conventional connector;
Figure 2 is a cross-sectional view of the connector
depicted in Figure 1;
Figure 3A is a partial cross-sectional view of a con-
nector and tank according to an embodiment of the
invention;
Figure 3B is a partial cross-sectional view of a con-
nector and tank according to an alternative embod-
iment of the invention from that depicted in Figure
3A; and
Figure 4 is an exploded prospective view of a liner
according to an embodiment of the invention and a
connector for use therewith.

Detailed Description of Certain Preferred
Embodiments

[0012] The invention includes a liner for a diaphragm
tank. In one embodiment, the liner 30 rests inside the
outer shell 22 of a diaphragm tank (Figure 3A). The liner
30 includes a raised portion 32 that defines an annular
groove.34. An o-ring 36 disposed in groove 34 provides
a seal preventing fluidic communication between an ex-
pandable bladder defined by liner 30 and diaphragm 26
and the space between liner 30 and outer shell 22. In
an alternative embodiment, groove 34 is omitted (Figure
3B). Rather, raised portion 32 presents a relief surface
32a, e.g., a surface elevated with respect to the neigh-
boring portion of liner 30, on which o-ring 36 rests. The
raised portion 32 defines an annulus that accommo-
dates passage fitting 40.
[0013] The construction of diaphragm tanks is well
known to those skilled in the art. Liner 30 is easily fab-
ricated by injection molding, although alternative man-
ufacturing techniques may be used. Exemplary materi-
als for liner 30 include polypropylene, teflon, nylon, poly-
alkylene terephthalate, polyformaldehyde, polystyrene,

poly(methyl methacrylate), polycarbonate, and poly
(hexylisocyanate).
[0014] An exemplary connector for use with an em-
bodiment of the present invention comprises a passage
fitting 40, an o-ring 42 and an annular holder 44 (Figure
4). The passage fitting 40 extends through the outer
shell 22 and liner 30 of the diaphragm tank. Passage
fitting 40 may include a thread 46 that extends out from
the tank to connect with a hose, pipe or other plumbing.
One skilled in the art will recognize that the thread may
also be tapped on the interior of passage fitting 40, or
two threads may be included to provide flexibility in in-
stallation. The other end of passage fitting 40 defmes a
neck 48 having an outer diameter smaller than the re-
mainder of passage fitting 40. A shoulder 50 at the inside
extent of the thread 46 abuts the outer shell 22 of the
diaphragm tank. A concave annular groove 52 in the
holder 44 retains o-ring 42 in groove 34. To promote a
watertight seal, the depth of groove 34 is less than the
thickness of the o-ring 42.
[0015] To install the connector in the wall of a dia-
phragm tank, the neck 48 of passage fitting 40 is first
inserted through the hole defined by the outer shell 22,
gasket 28 and liner 30. O-ring 42 and holder 44 are se-
quentially mounted on neck 48. Neck 48 is then bent
around holder 44. The bent neck 48 presses against the
holder 44 to firmly retain the holder 44 in place. The shell
22, gasket 28 and liner 30 are tightly clamped between
shoulder 50 of passage fitting 40 and holder 44. In ad-
dition, because the depth of the groove 34 is less than
the thickness of the o-ring 42, the o-ring 42 will be de-
formed to expand against the outside of passage fitting
40 as it is squeezed between the holder 44 and the liner
30, providing a watertight seal. This forms a watertight
seal at the, junction of the liner 30 and passage fitting
40, In addition, liner 30 will be squeezed by the holder
44 to fully engage gasket 28, preventing leakage around
the gasket.
[0016] Other embodiments of the invention will be ap-
parent to those skilled in the art from a consideration of
the specification or practice of the invention disclosed
herein. It is intended that the specification and examples
be considered as exemplary only, with the true scope
and spirit of the invention being indicated by the follow-
ing claims.

Claims

1. A diaphragm tank, comprising:

an outer shell;
a flexible diaphragm;
a liner sealingly connected to the flexible dia-
phragm to define a bladder, the liner including
an orifice and a raised portion surrounding the
orifice defining an annular groove;
a passage fitting providing fluidic communica-
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tion between an exterior of the outer shell and
the bladder and having a neck;
an o-ring disposed in the annular groove;
an annular holder mounted on the passage fit-
ting and having a groove, the annular holder
adapted to rest on the raised portion and retain
the o-ring within the annular groove; and
a gasket disposed between the liner and the
outer shell;

wherein a portion of the neck is bent to retain the
holder against the o-ring, thereby preventing fluidic
communication between a space between the liner
and the outer shell and the bladder along an outer
wall of the passage fitting.

2. The diaphragm tank of claim 1, wherein the pas-
sage fitting is disposed partially inside the outer
shell and partially outside the outer shell and com-
prises a shoulder adapted to restrict motion of the
passage fitting into diaphragm tank.

3. A diaphragm tank, comprising:

an outer shell;
a flexible diaphragm;
a liner sealingly connected to the flexible dia-
phragm to define a bladder, the liner including
an orifice and a raised portion surrounding the
orifice defining a relief surface;
a passage fitting providing fluidic communica-
tion between an exterior of the outer shell and
the bladder and having a neck;
an o-ring disposed on the relief surface;
an annular holder mounted on the passage fit-
ting and having a groove, the annular holder
adapted to retain the o-ring on the relief sur-
face; and
a gasket disposed between the liner and the
outer shell;

wherein a portion of the neck is bent to retain the
holder against the o-ring, thereby preventing fluidic
communication between a space between the liner
and the outer shell and the bladder along an outer
wall of the passage fitting.

4. The diaphragm tank of claim 3, wherein the pas-
sage fitting is disposed partially inside the outer
shell and partially outside the outer shell and com-
prises a shoulder adapted to restrict motion of the
passage fitting into diaphragm tank.

5. A liner for use with a diaphragm tank and a through-
wall connector, the through wall connector compris-
ing a passage fitting having a neck and adapted to
extend into the diaphragm tank, an o-ring mounted
on the passage fitting, an annular holder mounted

on the passage fitting and having an annular
groove, wherein:

the liner has a raised portion defining an annu-
lar groove to receive the o-ring, and, when the
neck is bent over the holder, the annular groove
on the holder fits around the raised portion and
the o-ring, thereby preventing fluidic communi-
cation from an exterior side of the liner to an
interior side of the liner along an outer surface
of the passage fitting.

6. A liner for use with a diaphragm tank and a through-
wall connector, the through wall connector compris-
ing a passage fitting having a neck and adapted to
extend into the diaphragm tank, an o-ring mounted
on the passage fitting, an annular holder mounted
on the passage fitting and having an annular
groove, wherein:

the liner has a raised portion having a relief sur-
face on which the o-ring is disposed, and, when
the neck is bent over the holder, the annular
groove on the holder fits around the o-ring dis-
posed on the relief surface of the passage fit-
ting, thereby preventing fluidic communication
from an exterior side of the liner to an interior
side of the liner along an outer surface of the
passage fitting.
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