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@ Tank lining system with neck seal.

@ A tank lining system comprises a tank having a
wall defining a first opening. A flexible sheet lining
abuts the interior surface of the wall and defines a
second opening that is aligned with the first opening
of the tank wall. A first collar surrounds the first
opening and is attached to the tank, while a second
collar surrounds the second opening and is attached
to the flexible sheet. Means are provided for retain-
ing the first and second collars together with a seal
of the junction area between them.
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BACKGROUND OF THE INVENTION

Various water tanks and the like are desirably
lined with a flexible plastic barrier to prevent corro-
sion of the tank, or the leaching of undesirable
substances. This is especially the case when the
tank body is made of steel which, apart from the
corrosion problem, can exhibit significant advan-
tages over other materials.

As described in U.S. Patent No. 4,537,329, a
system is provided for connecting a plastic tank
lining to a penetration fitting which forms an open-
ing through a tank wall. By this present invention,
an improved structure for a tank lining system is
provided which is easier to assemble, and which
provides an air and water tight seal between the
liner and the tank without the use of sealants or
direct compression gaskets. A direct compression
gasket is a gasket which is under constant com-
pression. A disadvantage of such a gasket is that,
over a period of time it can take a compression set
due to the constant pressure and can lose effec-
fiveness.

Likewise, the time and effort required to place
the tank lining system into a tank is reduced in this
invention over prior art systems, while excellent
results of sealing and durability are achieved.

Additionally, The Culligan International Com-
pany has sold a tank lining system where a yoke is
required. By this invention such a yoke is elimi-
nated.

DESCRIPTION OF THE INVENTION

By this invention, a tank lining system com-
prises a tank having a wall defining a first opening.
A flexible sheet lining abuts the interior surface of
the wall and defines a second opening that is
aligned with the first opening of the tank wall. A
first collar surrounds the first opening, the first
collar being attached to the tank, typically by weld-
ing when the tank is metal and the first collar is
made of a metal which is compatible to the metal
of the tank. For example, both the tank and the first
collar may be made of steel.

A second collar surrounds the second opening,
and is attached by an appropriate sealing to the
flexible sheet, for example radio frequency (RF)
heat sealing, solvent welding, spin welding, ultra-
sonic welding, contact heating, or any other desired
process. Typically, the flexible sheet may be made
of vinyl plastic or polyurethane sheeting, with the
second collar being made of a corresponding, but
typically rigid, plastic which is sealingly compatible
with the plastic of the sheet.

Means are provided for retaining the first and
second collars together, while providing a seal of
the junction area that is defined between them.
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Preferably, the first and second collars carry an
O-ring between them for sealing the junction area,
with the O-ring comprising a seal of the non-direct
compression type, as is the case with respect to O-
rings, for an improved lifetime of the seal.

It is also preferred for the second collar to be
surrounded by the first collar in retained-together
relation. This retained-together relation can be ac-
complished simply by attaching with bolts if de-
sired. However, preferably, the first collar may de-
fine spaced, inwardly projecting first locking flange
means, while the second collar defines spaced,
outwardly projecting second locking flange means
which are proportioned to pass axially through and
o rotationally interlock with the first locking flange
means. Thus, relative rotation of the first and sec-
ond collars with their respective locking flange
means positioned for interlocking can cause the
fwo collars to enter into rofationally interlocking
relation with each other through the respective
locking flanges, to cause axial locking together.

Also, it may be desired to provide nut means
threadedly connected to the second collar and
abutting the first collar to force, upon rotation of the
nut means, the first and second locking flange
means into axially loaded relation together.

It is preferred at some time of the assembly
process to pressurize with air or liquid the em-
placed, flexible liner in the tank, so that air bubbles
between the inner wall of the tank and the flexible
liner are forced out of the system, either through
one or more vent holes or through the junction area
between the first and second collars prior to apply-
ing a seal of that junction area. Then, upon apply-
ing the seal, the space between the tank and the
sheet lining is essentially sealed and stays that
way since, after sealing of the system, air cannot
migrate back into the space between the tank wall
and the flexible plastic liner.

DESCRIPTION OF THE DRAWINGS

Fig. 1 is a fragmentary, longitudinal sectional
view of a water tank having a tank lining system
in accordance with this invention;

Fig. 2 is a sectional view taken along line 2-2 of
Fig. 1, showing the system in the process of
assembly;

Fig. 3 is a fragmentary, sectional view similar fo
Fig. 2, showing the system in its assembled
form; and

Fig. 4 is a fragmentary, longitudinal sectional
view of a water tank which carries an alternate
embodiment of the tank lining system of this
invention.

DESCRIPTION OF SPECIFIC EMBODIMENTS
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Referring to Figs. 1 through 3, a steel water
tank 10 is disclosed comprising a tank wall 12, to
which there is attached a steel first collar 14 which
defines a first opening 16. First collar 14 is welded
by annular weld line 18 to the remainder of tank
wall 12.

Tank 10 carries an inner plastic liner 20 made
of polyvinyl chloride plastic or the like. At the upper
end of said plastic liner 20 there is an aperture 21,
with an annular section 22 of plastic liner 20 being
firmly sealed to second collar 24 by R.F. sealing or
the like. Second collar 24 may be made of rigid
polyvinyl chloride, as is desirable in such a cir-
cumstance to promote sealing compatibility. Sec-
ond collar 24 fits within first collar 14 in telescoping
relation so that a portion of second collar 24 is
surrounded by first collar 14.

Second collar 24 defines, in this embodiment,
three outwardly projecting locking flanges 26. As
shown in Fig. 2, locking flanges 26 are spaced
from each other by spaces that are of typically
slightly larger circumferential angle than the cir-
cumferential angle of each locking flange 26.

First collar 14, in turn, defines three inwardly
projecting, spaced locking flanges 28. Each of the
locking flanges 26, 28 are proportioned and spaced
so that they can fit between each other, as particu-
larly shown in Fig. 2, when the first and second
collars 14, 24 are moved axially with respect to
each other. Thus, the respective collars can be
placed into a position as illustrated in Fig. 1 and
also Fig. 3 by passing through the configuration of
Fig. 2, and then relatively rotating first and second
collars 14, 24 to the position of Figs. 1 and 3 where
the respective locking flanges 26, 28 are placed in
rotationally interlocking relation, to retain the re-
spective collars 14, 24 together in axially locked
relation.

Second collar 24 also defines an annular, out-
wardly projecting flange 30, which carries an O-ring
32. Thus, the junction area between the respective
collars 14, 24 may be sealed by the presence of
O-ring 32. However, prior to the insertion of O-ring
32 into the system, it is typically possible to inflate
flexible liner 20 to press it tightly against wall 12 of
the tank, to force virtually all air out of the junction
area between liner 20 and wall 12, with the air
migrating through the junction area between first
and second collars 14, 24. Then, O-ring 32 may be
inserted, fo prevent migration of air back into the
junction area between wall 12 and liner 20.

Following this, threaded nut 34 may be applied
fo external threads 36 of collar 24. The nut member
is rotated downwardly until its flange 38 abuts an
annular shoulder 40 of first collar 14, generating
upward pressure on second collar 24 relative to
first collar 14. This causes a load to be developed
between the respective locking flanges 26, 28 for
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improved sealing and retention of the system.

Nut 34 may abut the shoulder 40 of first collar
14 through a shroud or cover 42, which may be
made of sheet steel or the like, to protect the upper
portion of the tank, as shown in Fig. 1. Shroud 42
also carries a lower annular seal member 44, which
seals against the tank wall 12.

Thus, the tank lining system of this invention is
provided with relatively simple construction, with
the flexible tank liner carrying second collar 24 in
sealed relation, so that the respective first and
second collars are easily locked together and seal-
ed without the complexities required in the prior
art.

Second collar 24 also defines internal threads
46 in aperture 21, for attachment to a conventional
adaptor.

If it is desired to further facilitate the draining of
air from between wall 12 and flexible liner 20, one
or more ports 46 may be formed in the wall 12 of
the tank, to facilitate the bleeding of air bubbles
from between the respective members 12, 20.
Then, when the process is finished, port or ports
46 may be closed with a sealant or the like, as
shown in Fig. 1. This may be used in conjunction
with draining air through the junction area between
first and second collars 14, 24, or it may be used
as a substitute for that technique.

Referring to Fig. 4, another embodiment of the
invention is shown. Water tank 10a comprises a
wall 12a as in the previous embodiment, with wall
12a carrying a first collar 14a in welded relation
about a first opening, as in the previous embodi-
ment.

The tank contains a flexible liner 20a which is
bonded to a generally plastic second collar 24a in
a manner similar to the previous embodiment by
any desired bonding means such as R.F. heat
sealing, or any other desired process.

In this embodiment, the respective collars oc-
cupy a relation where the second collar 24a has a
portion 43 which is surrounded by first collar 14a,
but also, second collar 24a defines a collar section
50 which overlies first collar 14a in the manner
shown. Collar section 50 and first collar 14a define
apertures which receive retention bolts 52, to tight-
ly secure the two collars 14a, 24a together. An O-
ring 54 may be provided to seal the junction area
between the two collars 14a, 24a.

As before, threads 46a are provided in an
upper aperture 12a of the tank to facilitate the
bleeding of air from the space between the tank
wall 12 and flexible inner liner 20a, this being
accomplished by pressurizing the interior of inner
liner 20a by either compressed air or filling the
tank with liquid. Then, apertures 46a may be
closed up with sealant as shown, so that air cannot
return to the junction between wall 12a and inner
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liner 20a.

As before, second collar 24a defines an inter-
nally threaded aperture 46a for receiving a conven-
tional connector or adaptor for the tank.

A threaded nut 56 may be provided in thread-
ed relation with an externally threaded portion of
second collar 24a to hold sheet metal shroud 58
onto the top of the tank. Shroud 58 provides exter-
nal protection and provides the system with an
aesthetic look.

Thus, by this invention, a simplified tank liner
system is provided, which is easier to install and
which exhibits excellent durability and useful life.
The flexible liner 20 or 20a is simply inserted into
the mouth of the tank. The respective collars are
secured together. The tank system is pressurized,
or filled with water, to force the liner into intimate
relation with the tank wall, and the system can be
closed up and ready for years of useful life.

The above has been offered for illustrative pur-
poses only, and is not intended to limit the scope
of the invention of this application which is as
defined in the claims below.

Claims

1. A tank lining system which comprises:

a tank having a wall defining a first open-
ing;

a flexible sheet lining abutting the interior
surface of said wall and defining a second
opening that is aligned with the first opening of
said tank wall;

a first collar surrounding said first opening
and attached to said tank;

a second collar surrounding said second
opening and attached to said flexible sheet;
and

means for refaining said first and second
collars together with a seal of the junction area
between them.

2. The tank lining system of Claim 1 in which
said first collar and tank wall are each made of
metal, the flexible sheet and second collar
being each made of plastic materials which are
sealingly compatible with each other.

3. The tank lining system of Claim 1 in which
said first and second collars carry an O-ring of
the non-direct compression type between them
for sealing said junction area.

4. The tank lining system of Claim 1 in which at
least a portion of said second collar is sur-
rounded by said first collar in retained-together
relation.
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10.

The tank lining of Claim 4 in which said first
collar defines spaced, inwardly projecting first
locking flange means, said second collar defin-
ing spaced, outwardly projecting second lock-
ing flange means which are proportioned to
pass through and to rotationally interlock with
said first locking flange means to cause axial
locking together of said first and second col-
lars.

The tank lining of Claim 5 having nut means
threadedly connected to said second collar
and abutting said first collar to force, upon
rotation of said nut means, said first and sec-
ond locking flange means into axially loaded
relation.

The tank lining of Claim 4 in which said first
and second collars are bolted together.

A tank lining system which comprises: a tank
having a wall defining a first opening; a flexible
sheet lining abutting the interior surface of said
wall and defining a second opening that is
aligned with the first opening of said tank wall;

a first collar surrounding said first opening
and attached to said tank;

a second collar surrounding said second
opening and attached to said flexible sheet;
said first collar and tank wall being made of
metal, the flexible sheet and second collar
being each made of plastic materials which are
sealingly compatible with each other, at least a
portion of said second collar being surrounded
by said first collar in retained-together relation;
and

means for refaining said first and second
collars together with a seal of the junction area
between them comprising an O-ring of the
non-direct compression type.

The tank lining of Claim 8 in which said first
collar defines spaced, inwardly projecting first
locking flange means, said second collar defin-
ing spaced, outwardly projecting second lock-
ing flange means which are proportioned to
pass through and to rotationally interlock with
said first locking flange means to cause axial
locking together of said first and second col-
lars.

The tank lining of Claim 9 having nut means
threadedly connected to said second collar
and abutting said first collar to force, upon
rotation of said nut means, said first and sec-
ond locking flange means into axially loaded
relation.
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11. The tank lining of Claim 8 in which said first
and second collars are bolted together.
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