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{57} ABSTRACT

A compartmented tanker, which comprises a cylindri-
cal outer member, and a plurality of cells are disposed.
in the outer member. Each of the cells has a cylindri-
cal portion and a curved bottom portion and engages
the inner face of the outer member along at least a
part of the outer face of the cylindrical portion of the
cells. The curved bottom portion of each of the cells
forms an outer recess substantially at the point of
reaching the cylindrical portion thereof, and recess is
adapted to receive sealingly and flush the cylindrical
portion of the next adjacent cell.

1 Claim, 5 Drawing Figures
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1
COMPARTMENTED TANKER AND METHOD OF
CONSTRUCTING THE SAME

This is a divisional patent application copending with
the patent application Ser. No. 837,970, now U.S. Pat.
No. 3,615,999, filed Apr. 3, 1969.

The present invéntion relates to compartmented tan-
kers from laminated resins. _

Tankers made of laminated resins have hitherto been
made in a way similar to metal tankers, more particu-
larly by a construction employing welded hoops, ends
and wave baffles. The results have not been satisfactory
and it has in particular been found that the inner parti-
tions or wave baffles become detached and leakage oc-
curs at places because of imperfect sticking of the ends
to the rings. An attempt has been made to obviate this
disadvantage by the use of rings which fit over the
edges of curved ends — which are molded separately
— by means of a recess over a specific length terminat-
ing in a shoulder, the assembly forming a core which is
then completely covered with a layer of resin. This type
of production requires machining of the edges of the
ends and of the rings, and this is not a simple task, un-
less the sections are circular; it also weakens these
edges which have to.take considerable stresses; finally,
this production process does not enable wave baffles or
internal partitions to be securely fixed to the outer
walls.of the tanker. :

Where strength reasons make it essential to make the
partitions and wave baffles rigid with the wall in the
first stage of manufacture, it becomes impossible to
dispose inside the tanker a core which .will be
withdrawn after a layer of glass fabric incorporated in
resin has been wrapped round the same. Large hollow
articles made from reinforced plastics are made by ap-
plying the material in various layers to a detachable
former or mandrel, the material used being for example
polyester, together with a reinforcement which is
generally glass fabrics or mats. This production process
gives best results for the manufacture of hollow bodies.
Tankers which are intended to contain food products
must be annealed for seéveral hours and this gives rise to
complex problems with large tankers, because it is not
an easy job to find an oven capable of holding them.

In some cases it has been found that plastics suitable
for the production -of tankers chemically -withstand
some of the products that they have to contain to a
varying degree. Corrosive products, such as some con-
‘centrated acids, may ultimately affect the walls. With
some food products, for example milk, the surface con-
dition of the walls in contact must be extremely smooth
and durable to. prevent any growth of germs and bac-
teria; no matter how well made plastic walls are, their
structure necessarily results in scaling and microscopic
fissures.in which microorganisms can develop without
being readily detached with conventional means, even
the most modern means used with metal tankers for ex-
ample. ,

It is one object of the present invention to provide
compartmented tankers from laminated resins, which
obviates the above disadvantages, and more particu-
larly to enable a tanker to be produced by covering a
core and annealing of the tanker in the non-assembled
state.

According to the present invention, the compart-
mented tanker is characterized .in that cells, tubular
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2

casings or elements of identical cross-section which
may or may not be circular, and which are of cylindri-
cal shape with one end open, are so assembled that they
fit hermetically in the same direction one inside the
other over a limited depth to make up compartments,
the last compartment being hermetically sealed from
the exterior by an end, such elements being relatively
thin and made from a material which is chemically and
mechanically resistant to the products that the tanker
may contain, and forming a core which is then covered
with a covering layer of a glass-resin complex which
consolidates it, ,the resultant assembly forming a
mechanically homogeneous whole.

The cells, tubular casings or elements preferably
have a curved end or a shape giving them a greater
rigidity and, near the place where such end is con-
nected to their side wall, have a recess terminating in a
shoulder intended to fit perfectly against the inner edge
of the side wall of the adjacent tubular casing or ele-
ment, such recess and shoulder forming a rebate.

Some of the tubular casings or elements have their
end apertured, so that two adjacent compartments can
communicate, the apertured ends thus constituting
wave baffles.

The length of the tubular casings, elements or cells
may vary to form compartments of different volumes.

According to a preferred embodiment of the present
invention, the core is covered with a layer of a glass-
resin complex which may have a required shrinkage on
drying, such shrinkage generally being accompanied by
polymerization of the resin to hoop the core to
prestress the tanker walls.

The wall has an excess thickness at the rebate and
this reinforced place is chosen for anchoring the
tanker, for example by means of a strap.

With these and other objects in view, which will
become apparent in the following detailed description,
the present invention will be clearly understood in con-
nection with the accompanying drawings, in which:

FIG. 1 is a side view of the tanker on a semi-trailer
chassis; broken lines being used to denote the compart-
ments formed by the cells; :

FIG. 2 is a cross-section of the tanker along the line
A—Aof FIG. 1; '

FIG: 3 is a detail in section showing the connection
between two cells at the rebate;

.FIG. 4 is a partial section of the tanker showing its in-
ternal arrangement; and.

FIG. 5 is a detail in section of another embodiment of
the arrangement of the cells.

Referring now to the drawings, the tanker is made up
of cells, tubular casings or compartments 1 of cylindri-
cal shape open at one end, all having the same cross-
section, preferably having a rebate and differing if at all
in respect of their depth, to make up tanker compart-
ments of different volumes. The closed end 2 of these
elements 1 is generally curved. Some of these elements

-1 may have an end formed with apertures 10, 11, so

that two adjacent compartments 1 of the tanker can
communicate. The elements 1 may also have a man-
hole 9 and filling and emptying apertures. Near the
place where the end 2 is connected to the wall of the
cell or element 1, the wall has on the outside a recess 3
terminating in a shoulder 4. This recess 3 forms the
rebate and is intended exactly to receive the edge 5 of
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the adjacent cell, so that the outer surfaces of the two
cells do not project from one another and are perfectly
flush.

The cells, tubular casings or elements 1 are either of
metal or of a glass-resin complex, and their wall is
thicker, particularly at the site of the rebate.

To construct the tanker, the elements 1 are inter-
fitted in the required number and arrangement accord-
ing to the required tanker capacities and compart-

ments, so that the edge of each element 1 is suitably

located on the rebate of the next compartment, to
which it is secured so as to be fluid-tight. This is
achieved by continuous gluing in the case of resin ele-
ments 1, or by a continuous weld in the case of metal
elements 1. The last element, which is open to the ex-
terior, is closed by an end 7 of appropriate shape and of
the same material, which is glued or welded thereto in
the same way. The outer edge of this end 7 preferably
also has a rebate. The system made up of the elements
1 and end after assembly forms a core which would not
be strong enough for practical use of the tanker.

The core is then covered by a layer of a glass-resin
complex consisting, for example, of wisps and threads
of glass coated with a polyester resin identical with that
of the core.

The place where the ends 2 are connected to the
outer wall of the tanker at the site of the rebate is
thicker than the rest of the tanker and is more resistant
to the radial stresses because of the presence of the
ends 2. This place is chosen as the location for straps 12
to anchor the tanker to the chassis 13 or any other
mechanical component used for transportation or han-
dling of the tanker. Preferably, the tanker will rest on a
cradle shown diagrammatically at 14, at this place.

Low-level points are formed at the bottom of some of
the compartments by deformation of the wall in order
to facilitate complete emptying of the tanker.

For the production of such a tanker, the first produc-
tion operation is to make cells or elements 1. For this
purpose a mold of the required shape is externally lined
with a glass-resin complex, and plugs corresponding to
the manhole 9, emptying aperture, and the apertures
10 and 11 in the ends 2 are fitted in the mold. The mold
is lined over the required length depending on the
required width of the cell. Appropriate conventional
processes are applied in order exactly to form. the
recess 3 and shoulder 4 to make the rebate. Similarly,
the edge 5 of the cell is exactly molded, so that it will fit
exactly in the rebate of the adjacent element.

The utilized resin is a polyester resin and one utilizes
a layer of glass at a proportion of about 50 percent of
the total thickness. The polyester is not saturated and
catalysts and accelerators, as it is known, are added.

The second production operation consists of the
polymerization, which is of a duration of several hours
and is performed at first at ambient temperature and
then terminated at about 80° C in a stove, in order to
obtain a total reticulation. The mold being smooth, one
obtains cells or compartments 1 with an excellent in-
terior surface, which could not be obtained, if the com-
plex of resin is rolled directly over the mold serving as a
core.

The third production operation in the case of resin
elements 1 is to coat each rebate with an appropriate
glue which is the same polyester resin used in the
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manufacture of the cells, which is catalyzed and ac-
celerated and fit the cells one inside the other, and the
end 7, to make up the tanker core, whose elements are
exactly glued over a relatively large area to ensure seal-
ing-tightness.

The last operation comprises coating exteriorly the
core with a layer of glass fabric, filaments or fibers im-
pregnated with the same polyester resin. The coating is
performed with constant tension and the proportion of
glass is more important than before, namely about 80
percent. The polyester resin is catalyzed and its reticu-
lation is obtained in a stove by heating to a superior
temperature of about 100° C. This coating may be car-
ried out with a machine on which the complete tanker
rotates about its major axis, so as to wrap the glass-resin
complex thereon. These machines are generally
designed to make hollow bodies about a retractable
core which is withdrawn when the body is complete. In
the present case no core is required, since the inter-
fitted and connected cells themselves constitute the
core, after drying the resin will have a required shrink-
age which can be predetermined by the composition of
the resin; in this way the glass-resin complex covering
will enclose the entire core and the walls of the tanker
will be prestressed and have a greater strength. During
the covering operation conventional steps are taken to
provide the apertures, more particularly the manholes
9. The total thickness of the walls of a tanker made in
this way may be of the order of one centimeter.

In accordance with the present invention, in another
embodiment each of the cells are equipped with a liner
15 preferably made of pure 100 percent resins, while
the cells are preferably about 20 percent of glass fibers
and 80 percent resins. The outer member 8' is
preferably made of about 20 percent resins and about
80 percent glass fibers. The liner 15, if chosen of par-
ticular material permits the use of the tanker for food
material or any other material.

As compared with metal tankers made from light al-
loys or special steels, the tankers according to the
present invention are of a much lower cost price and
weight. As compared with existing laminated resin tan-
kers, the tankers according to the present invention are
stronger and more rigid, more particularly because of
the hooping effect provided by the outer covering; in
particular, there is no danger of the internal partitions
working themselves loose. The junction points of the
elements 1 which might tend to be weak are situated at
the strongest places of the tanker: i.e., at the place
where the partitions and wave baffles are situated. This
type of construction avoids any reduction of the
thickness of the edges of the elements 1. Also, the use
of prefabricated cells makes the production much
faster and more flexible for the production of tankers
of various volumes on request. Also, resin elements in-
tended to contain foodstuffs can readily be annealed.
The inner coating of these tankers may be so selected
as chemically to withstand the various substances they
will contain and to have a surface condition suitable for
the requirements of all food products. Finally, these
tankers can be made on machines for covering hollow
bodies with a core remaining captive in the material.

While we have disclosed several embodiments of the
present invention it is to be understood that these em-
bodiments are given by example only and not in a limit-
ing sense.
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We claim: :

1. A compartmented tank, comprising

a cylindrical outer member,

a plurality of cells disposed in said outer member,

" each of said cells having a cylindrical portion and a
convex end portion and engaging the inner face of
said outer member along at least a part of the outer
face of said cylindrical portion of said cells, and

said cylindrical portion of each of said cells having a
peripheral recess substantially at its line of junc-
tion with said convex etid pottion, and said recess
being adapted to receive sealingly the cylindrical
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portion of the next adjacent cell with the external
surface thereof flush with the external surface of
said first mentioned cylindrical portion,

said cells comprising in the direction from the inside
to the outside a liner of pure resin and a second
self-sealing layer including about 20 percent of
glass fibers and about 80 percent of resin, and

said cylindrical outer member including about 80

percent of glass fibers and about 20 percent of
resin,



