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2 Claims.

My invention relates to certain improvements
in tanks of concrete or the like, such as may be
used for the storage of liquids contalning acids
or other active chemicals. More particularly, the
present improvements are directed to the appli-
cation upon the interior surfaces of the tank of
a metal lining having capacity for expansion
or confraction together with an elastic anchor-
ing means by which the lining is adhered to the
interior surfaces of the tank at every point there-
upon, to the joints between the several plates
which, when united, provide the lining for the
tank, and to certain means by which the lining
is endowed with capacity for expansion or con-
traction as required by changes in thermal con-
ditions.

A suggestive embodiment of my invention is-
accompanying drawing,

illustrated in the
wherein

Figure 1 is a fragmentary vertical section
showing my lining in place within a concrete
tank structure;

Figs. 2 and 3 are enlarged defails in section
taken on lines 2—2 and 3—3, respectively, of
Fig. 1;

Fig. 4 is an enlarged detail in section through
one of the joints between two of the lining plates;

Fig, 5 is a detail in vertical section through a
padded ridge which may be formed in the floor
or elsewhere to take care of expansion or con-
traction in the lining;

Fig. 6 is a detail in perspective showing several
assembled plates supported against a framework
in the position which they occupy prior to placing
of the concrete wall therearound;

Fig. 7, which is a similar view, shows the ten-
sion belts removed, the adhesive coating applied
over part of the outer surface of the lining plates,
and the concrete wall in process of being poured;

Fig. 8 is a fragmentary detail in horizontal sec-
tion showing a concrete wall poured around &
lining of assembled plates with the supporting
framework therefor still in place; and

Fig. 9 is a fragmentary detail in vertical sec-
tion showing a frginework supporting the lining
against which concrete is to be placed as by pro-
jection from a gun or the like.

Instead of setting up the concrete tank struc-

ture first, I reverse the procedure, and, as a first:

step, erect a framework of vertical studs 10 ar-
ranged preferably in a circle, with interconne_ct-
ing horizontal wales tf for bracing fo provide
spaced supports against which may be placed
metal plates 12 desirably all alike as to size, shape
and material and adapted, when assembled and

(2

10

20

sealed, to form a continuous self-bracing lining

about which the tank walls may later be con-

structed. Each lining plate may be formed with

outturned adjaceni edges a extended less than

the two remaining adjacent edges b the latter

being bent to provide flanges ¢ (see Fig. 4), and -
when assembled in place, the turned edges lying

In parallelism and slightly spaced from each:
other. A solder {4 may then be introduced be-

tween the turned edges, the flanges ¢ providing

a convenient retaining wall therefor. When so -
sealed the solder will extend completely around
one of the turned edges and into the space be-
tween the two proximate edges of adjacent
plates. Since the turned edges of the plates ex-
tend outwardly from the lining, as indicated in
Fig. 6, the joints to be sealed are both exposed
and conveniently accessible.

When the lining is assembled around the
framework, it is desirably held in place there-
against and concurrently subjected to & compres-
sive force with the aid of tension belts |5 which
are extended around the lining and tightened
to exert an inward pressure against spacer blocks
16 which are placed opposite the studs or wales
so that pressure directed against the lining is
confined to points where inward support is af-
forded by the framework. These belts and blocks
are desirably set in place before soldering of the
plate joints is undertaken. As necessary, these
belts may be released and removed, starting per-
haps from the top, Inasmuch as there will no
longer be any need for outward support when
assembling and sealing of the plates has been
completed. '

After the work has been completed up to this
point, an asphalt, tar, or other elastic adhesive

" is applied over the entire oufer surface of the
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lining. Thereafter the concrete wall is placed
around the lining, this being done either by the
gunite or pouring methods, or both. In Fig, 1
I have shown such a wall having a poured sec-
tion z with an outer gunite section ¥. An outer
form z (see Fig. 8) is, of course, employed when
pouring is to be done. If desired, the gunite
method of construction may be dispensed with
and the wall be placed entirely by a pouring
operation with suitable rod reinforcements in
line with current practice.

The tank walls may be rested, as is customary,
upon a suitable foundation 20 which also may be
used fo support the floor 21 adjacent its peri-
phery. Over the floor I also extend a lining com-
prising plates 12 having soldered joints which
may be generally the same as those already de-
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scribed. In addition, it may be desirable, at in-
tervals, to form an arched ridge 22 in the lining
(see Fig. 5) to provide between the lining and
the adjacent elastic adhesive a hollow space
which may be filled with a compressible material
23 such as soft yarn saturated with asphalt, tar
or other appropriate material. Such a ridge may
change its shape as refuired by contraction or
expansion of the lining plates so as to take up
or give out as necessary to compensate for
changes In the linear dimension of the lining.
The yarn provides a sufficient reinforcement
within the ridge to withstand the pressures which
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are directed thereagainst by the liquid contained -

within the tank, but may also yield as required
when contraction takes place and also fill out
again when expansion occurs. In this way the
ridge is automatically maintained in its extended
position without danger of collapse. An expan-
sion ridge of this kind may be employed where-
ever needed in the lining, either along the floor or
sides of the tank, or both.

It has been previous practice to apply interior
linings of such metals as lead or copper to rein-
forced concrete tanks in which acids or chemicals
are to be contained. The plates of which such
linings are made are relatively heavy and require
the use of a great many anchoring ties which are
entered through the concrete wall. This is not
only expensive, but tends ot weaken the wall and
cause leaks. In such cases the concrete structure
ig first erected and then later the lining plates are
set in place. This is the reverse of the procedure
employed with the present tank. As indicated,
the outturned edges of my relatively light plates
are extended into the concrete wall so as to
anchored therein. Such a positive locking of the
plates to the walls is supplemented by a coating
of some elastic adhesive material, such as asphalt
or tar which is extended over the entire outer
surface of the lining. In this way connection
with the cement wall is assured at every point
over its interior surface. Such a coating provides
for continuous adhesion between the lining and
the surrounding wall, while permitting unequal
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linear expansion without material stress in any
part of the wall. This is important when hot
liquids are to be received within the tank, inas-
much as it is impossible to erect a concrete struc-
ture which will meet the temperature within the
tank with the ordinary atmospheric temperature
that prevails exteriorly thereof.

I claim:

1. A tank for the reception of liquids of varying
temperatures comprising a wall of concrete, a
lining extended over the interior surface of the
wall and including a plurality of plates, each
plate having outwardly directed edge portions
anchored in said wall, the wall and lining having
unequal linear expansions and contractions, an
elastic adhesive medium connecting the lining
substantially throughout its entire area with said
wal] so as to provide a continuous elastic kond .
between the lining and the wall, an expansion
ridge formed in the lining, and a compressible,
expansible filler within said ridge and confined
thereby so as to provide change in shape of the
ridge as required by contraction or expansion of
the lining plates, compensating for changes in
the linear dimension of the lining and reinforcing
said ridge to withstand and pressures directed
thereagainst by the liquid contained within the
tank.

2. A tank having a wall of concrete, a lining
extended over the interior surface of the wall and
including a plurality of plates, each plate having
outwardly extending substantially horizontal
edge portions extending in paralle] relation into
and anchored in said wall, the lower outwardly
extending edge portion of each plate being of less
width than the width of the adjacent edge por-
tion of the adjacent lower plate and the last men-
tioned edge portion of each plate having a flange
extending upwardly toward and transversely of
the narrower edge portion and spaced therefrom
to provide an entrance to the space between the
parallel portions for the introduction of solder or
the like into the space between the edge portions.
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