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ABSTRACT OF THE DISCLOSURE

In an expansible wall structure for tanks or containers
composed of rectangular main plates and interposed
square fitting plates, interconnected along their upturned
rims the improved manner of fitting the wall structure to
a suppost structure, which comprises arranging the main
plates in a regular pattern in which a short side of cne
main plate abuts the long side of an adjacent main plate
and bonding the main plates to the support siructure while
keeping the fitting plates free therefrom.
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The transportation of large quatities of deeply cooled
condensed gas in ships implies many difficulties of which
the contraction and the expansion of the materials in
the container are dorminating factors. In practical use the
container or tank—which beside staying or stabilizing
members is detached and uninsulated—is surrounded by
a cold space—a cofferdam-—which is intended to receive
gas possibly leaking from the container and also to facili-
tate an inspection of the walls of the container. The out-
side of the cofferdam is usually defined downwards by
the double botiom and to its sides by an inner hull of
the ship and above the tank by the deck. An insulating
wrapping is usually attached to the surfaces of the con-
tainer defining the space outwardly. In order to prevent
cold gas, which possibly may leak from the container
into the cofferdam from coming into direct contact with
the insulation and with the steel plates of the ship the
insulating wrapping is provided with a gas and ligquid
tight lining, usually called a “secondary barrier.” As the
tank is uninsulated this barrier will have essentially the
same temperature as the tank and its content.

The lining may consist of thin sheets of a metal which
is not brittle at low temperatures. This lining is usually
not sufficiently rigid to be self-supporting. It is then car-
ried by the insulating wrapping or by a support structure
built thereinto. In practice it is very difficult to arrange
the lining as a free layer on the insulation so that it may
contract and expand freely. Major difficulties will be en-
countered below the tank, where the lining will be locked
by the supports carrying the tank. A definite desideratum
is therefore that the lining over the larger part of its sur-
face shail be bonded to the supporting structure and fur-
ther that it shall form a continous receptacle having bot-
tom and sides covering also the insulation below the tank.
In such a design the lining must not during cooling down
be subjected to high temperature strains, which may tend
to tear the lining free from the support. The barrier shall
of course at all temperatures be able to prevent the leak-
age of cold liquids, even if the tank is so damaged that
it compietely loses its carrying capacity.

Hitherto known wall structure adapted for this purpose
have all suffered from the disadvantage that the “expan-
sion bellows” in the lining, which take care of temperature
movements, coasist of complicated pleated members fitted
between plane plates. These members, which often are
broad and high make the wall expensive and difficult to
manufacture. The expansion bellows must also be designed
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in such a manner that they will stand the statical pressure
of a fluid filled cofferdam.

It has also been preposed to increase the possibilities
of thermal movements in the plane of a wall by making
a large number of impressions in the surface of the plate
which lessen the rigidity thereof. Such plates are, however,
very expensive and only adapted to take care of moder-
ately large temperature movements. It is impossible com-
pletely to avoid strains in the plate and after a number
of temperature changes cracking of the material is likely
to occur. Furthermore impressions or pleating of the ma-
terial always means a weakening of the material.

One object of the inveniion is to design the component
parts of the wall in such a manner that the wall is cheap
in manufacture and easy to assemble.

A further object of the invention is to produce a wall
structure which as a lining may be attached to a support
structure and where only a small part must be free to
move in relation to the support.

A siill further object is to instruct in the method for
erecting such walls.

In the drawings:

FIGURE 1 shows a plan view of a wall according
to the invention adapted to be utilized in connection with
insulating against cold.

FIGURE 2 is a perspective view of a fitting plate be-
tween some wall plate elements.

FIGURE 3 shows the same detail in a schematic view
as seen from above.

FIGURE 4 is a section along line IV—3IV in FIG. 1.

FIGS. 5, 6 and 7 are perspective views showing, in se-
quence, steps in securing together a wall plate and a fitting
plate.

The lining according to FIG. 1 is composed of a number
of rectangular main plates 1 of egual size, which are
arranged in such a manner that the long sides of each
plate abut short sides of other plates. The proportion
between the long and the short sides of a plate is prefer-
ably so chosen that half the difference between the length
and the breadth is essentially smaller than the breadth.
By arranging the plates in a regular paitern with the
short sides of some plates intermediate the ends of the
long sides of other plates square spaces are obtained be-
tween the corners of the plates. These spaces are covered
by fitting plates 2. The plates 1 as well as the fitting plates
2 are provided on all four sides with rim portions 3, 5,
respectively, turned up essentially at right angles to the
plane of the plate. The plates are arranged with their rim
portions in contact with each other and a continuous seam
welded or a series of closely arranged spot welds are made
along the abutting edges of the rim portions in such a man-
ner that the plates will be connected gas- and liquid-tight.
A movement at right angles to the jeiat is possible as the
walls of the pleat between the plates wiil open when the
plates contract. For a wall adapted for heated containers
the rim portions are folded at less than 90° in such a
manner that the pleat may close when the plates expand.
Both plates 1 and 2 are rectangular and the rims inciud-
ing the corners thereof are continuous.

As mentioned above the lining is composed in part of
rectangular main plates 1 which are provided with up-
turned rim portions 3, as indicated at 3z in FIG. 5. The
fitting plates 2 wiil also be provided with similar up-turned
rim portions 5, as more particularly shown at 54 in FIGS.
5, 6 and 7. The first step during mounting of a fitting plate
2 consists of bringing the up-turced rim portion 5a
thereof into contact with the corresponding up-turned
rim portions 3a of the long side of a first main plate ele-
ment e (FIG. 2), with the edge of a short side of the
plate 1 in alignment with a free edge of the fitting plate.
Thereupon the rims 3 and 5 are welded together along
about half the length of the side of the fitting plate start-
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ing from the middle thereof and working towards a free
end, as more particularly shown at 3w in FIG. 6.

Thereupon this joined portion is folded down against
plate 1g in such a manner that these edge portions will
come close to the adjacent still flat rim portion of the
short side of plate 1a, as shown in FIG. 6. Thereafter
the rim portion 3b of the short side of plate 1a is turned
upwards together with the already connected parts of
the long side thereof and of the fitting plate as shown
in FIG. 7. The next step consists in bringing the up-
turned rim portion of a second main plate 156 towards
the upturned edge 3b, 5b thus obtained for connection
therewith.

1t is to be noted that the aforesaid upturned edge 3b,
5b, constituting a first joint, includes also that portion of
the joint between plate 1 and fitting plate 2 lying in the
plane of said upturned portions.

Thereupon, a second main plate 1b is provided with
an upturned rim portion along a long side of said plate

1b and this upturned rim portion is brought into con- ¢

tact with the aforesaid first joint 3b, 5b and with a free
edge of plate ib in alignment with a free edge of the
fitting plate 2. The edges of the confronting rim por-
tions of the main plate 1» and fitting plate 2 are then

welded together along the fuil length of the side of the 2¢

fitting plate 2, forming a second joint.

The so-joined portion between 1b and 2 (ie., said sec-
ond joint) is folded down against plate 1 in that part
thereof adjacent the aligned free edges of 15 and 2, SO
that the extreme edge portion of said second joint over-
Yies the adjacent rim portions of plate 15 and fitting plate
2. Then, the rim portions of plate 1b and fitting plate
2 which are contiguous with the just-mentioned folded-
down second joint, are upturned, along with said joint-
ed portion, and an upturned rim portion along the long
side of a third main plate 1c is caused to abut against
said upturned rim portions, with a free edge of the plate
ic in alignment with a free edge of fitting plate 2. The
edges of the confronting upturned rim portions are then
welded together along the full length of the side of fit-
ting plate 2, thereby producing a third joint.

The main plate element 1d is connected to the fitting
plate 2 in the same manner as plates 15 and Ic with the
exception that before the rim portions of main plate ele-
ment 1d are connected with the corresponding rim por-
tions of the fitting plate, thereby forming a fourth plate,
the rim portion of plate 1a is first completely folded
down against the fitting plate 2. Hereafter the common
rim portions of plates 1a, 14 and the fitting plate are
folded back upwards and their confronting edges are
welded together whereby simultaneously the remainder of
aforesaid first joint along the first side of the fitting plate
is closed.

The fourth joints along the sides of the fitting plate will
thus not provide a comtinuous “ridge,” but each seam
changes character from vertical at one end to horizontal
at the other. This means that at each corner of a fitting
plate there is full possibility of expansion in one direction
at one side whereas movement in the same direction at
the other side of the same corner is limited.

The flexibility of the wall structure acts in the following
mananer, whereby it is presupposed that the fitting plates
are free whereas the rectangular main plates are fixed in
relation to a carrying support 7. This fixing of the plates
may for instance be done by glueing 8. It is also presup-
posed that the connection to the support will not prevent
a considerable temperature deformation of the plates, and
the temperature deformation of the support will be uni-
form and not essentially change the center point of each
plate. FIG. 3 shows the behaviour at the connection point
(fitting plates 2) when the lining—which is fitted at nor-
mal temperature—contracts during heavy cooling. By the
contraction of the separate plates 1 the corners A-D will
move in the direction towards the center point of the cor-
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responding plates to position Al-DL The sides of the
plates will be parallel before as well as after the con-
traction, even if the connection to the support should not
keep this relationship. The fitting plates 2 which are free
from the support must, duc fo their conmection to the
plates 1 perform a turning movement, which together
with the flexibility obtained at the upturned rim portions
guarantecs that the plates may contract freely and with-
out risk of cracking or leakage.

The wall structure above described, which in the em-
bodiment shown has the character of a secondary barrier,
may of course also be utilized for the container proper.

What I claim is:

1. A method for erecting an expansible wall structure
for tanks or containers comprising a number of similar
rectangular main plates of equal size and a number of
square fitting plates of equal size having a side measure
corresponding to half the difference between the length
and the breadth of the main plates, said main plates and
said fitting plates being made of a material with a high
thermal coefficient and provided with upturned mutually
interconmected rim portions and arranged in such a man-
ner that a short side of one main plate abuts a long
side of another plate, one fitting main plate being in-
serted at the meeting corners of every four main plates,
comprising the steps of: placing an upturned rim portion
of a long side of a first main plate in close relaticn to an
upturned rim portion of a fitting plate with an edge of a
short side of said first main plate in alignment with a free
edge of said fitting plate adjacent the upturned rim por-
tion thereof; welding the edges of the pertaining rim por-
tions together starting from 2bout the middle of the joint
and working toward the aforesaid aligned edges thereby
forming a partial first joint; folding the resulting partial
first joint down in the plane of said first main plate; fold-
ing the outermost part of said folded down partial first
joint upwards together with the adjacent rim portions of
said first main plate and said fitting plate which include
said aligned edges of the pertaining parts at right angles
to said partial first joint; placing an upturned rim portion
of a long side of a second main plate in close relation to
the upturned rim portions of said fitting plate and short
side of said first main plate with a free edge of said
second main plate in alignment with a free edge of said
fitting plate and welding the edges of the pertaining rim
portions together to form a second joint at right angles
to the partial first joint; folding the joined rim portions
constituting the said second joint down in the plane of the
second main plate; folding the outermost portion of said
folded down second joint upwards together with the
aligned edgses of the second main plate and fitting plate at
right angles to said second joint; placing an upturned por-
tion of a long side of a third main plate in close relation
to the upturned rim portions of said second main plate
and fitting plate with an edge of a short side of said third
main plate in alignment with a free edge of said fitting
plate; welding the adjacent edges of the confronting rim
portions together to form a third joint; folding the resulting
joined rim portions down in the plane of the third main
plate; folding the outermost part of said folded down
third joint upwards together with aligned free edges of
the third main plate and said fitting plate to form a con-
tintous upturned rim portion; placing an upturned rim
portion of a long side of a fourth main plate in close re-
lation to said continucus upturned rim portion and with
a free edge thereof overlying a bent-down rim portion of
said first main plate; welding the confronting edges of
said continuous rim portion and ¢f the upturned rim por-
tion of said fourth main plate to form a fourth joint;
folding down the outermost part of said fourth joint in
the plane of said fourth main plate, whereby a portion of
said fourth joint overlies the adjacent rim portion of said
fourth main plate and a folded down rim portion of said
first main plate; folding said folded down outermost part
of said fourth joint upwards together with the associated
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rim portions of said first main plate and said fitting plate
and said fourth main plate; and welding the opposed
edges of said rim portions together to complete said first
joint,

2. An expansible wall structure for tanks or containers
comprising an insulating support structure and a lining
therefor made of a material with a high thermal coef-
ficient, said lining consisting of a number of similar rec-
tangular main plates of equal size provided with upturned
rims, said main plates being arranged in a regular pattern
in such a manner that a short side of one main plate abuts
the long side of another main plate,

a number of square fitting plates of equal size also pro-
vided with npturned rims and having a side measure
corresponding to half the difference between the
length and the breadth of the main plates,

one fitting plate being inserted at the meeiing corners
of every four main plates and said main plates and
associated fitting plates being liquid-tightly joined
by weld seams along confronting edge portions of
sald upturned confronting rims on each fitting plate
and four associated main plates whereby four ex-
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pansible accordion pleats surround each fitting plate,
each said accordion pleat being upright at one end
thereof and gradually being bent to one side until
its opposite end lies in a plane paralle] to and im-
mediately adjacent the confroniing main plate and
with its terminal edge folded into the upright end of
the pleat normal thereto;

and means bonding said main plates to said insulating
support siructure while the fitting plates are free
therefrom.
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