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This Invention relates to a polygonal tank or
vessel comprising arched plates.

Hitherto, rectangular or polygonal tanks have
been made, for Instance, of flat sheet metal walls
and relnorcing girder members. ‘Tanks of this
kind, owing to the low resistance moment of
the sheet metal, require a plate thickness grow-
ing substantially from the upper edge of the tank
towards the bottom., Moreover, the wall plates
and, more particularly the hottom plates, which
are exposed to the heaviest stress, had to be
speclally relnforced or stiffened by section iron,
connected thereto, for Instance, by riveting.

It is an Important object of the present in-
vention to provide a tonstruction of a tank, sav-
ing material and stmplifying transport and as-
semblage of its compdnent parts,

Where arched sheets are used, tle reinforcing
section iron may be dlspensed with. Moreover,
owing to the eliminationn of the bending mo-
ments, the stress upon the archéd plates 1s re-
duced to such an extent that the same plate
thickhess may be used from top to bottom of
the tank,

Also, apart from the conhslderable savings in
material, arched plates do not require any trans-
verse seams, 3o that no caulking is required. ‘The
arched plates may be welded directly to the
girders which takRe up the inner pressure acting
upon the tank. In case of riveting, suitable rivet-
ing flanges may be provided on the arched plates.

While arched plates are thus very advanta-
geous from some aspects, some difficultles are
arising with regard to the corners of the tank,
i. e, both at the vertical corner edges between
two adjfacent walls of the tank as well as at
the horizontal corner edges between a side wall
of the tank and its bottom.

Each arched plate 1s actlng as a two joint
arch, and the horlzontal thrusts occurring there-
in are neutralizing each other in the inner
sectlons.

It is an object of the present invention to
provide means for taking up the unilateral hori-
zontal thrusts set up in the corner peints of the
tank where the horizontal thrusts do not neutral-
ize or balance each other.

With these and further objects in view, as may
become apparent from the within disclosures,
the Inventlon consists not only in the structures
hereln pointed ocut and illustrated by the draw-
ings, but Includes further structures coming
within the scope of what herecinafter may he
clalmed.

The character of the invention, however, may

«

10

20

40

650

65

be best understood by reference to certaln of its
structural forms, as illusirated by the accom-
panying drawings In which:

Fig. 1 is a horizontal eross sectlon through the
corner of a polygonal tank, having the invention
applied thereto.

Figs. 2 and 3 are similar sections of two modi-
flications,

Fig. 4 1s a perspective view of an archied or
corner plate having the Invention applied there-
to, on an enlarged scale,

Fig. 5 is a cross sectlon through a glrder by
which the Interior pressure of the fluid ih the
tank is taRen up.

Figs. 6, 8, and 9 are horizontal cross sections
through the corner of further modifications of
polygonal tanks.

Fig. 7 is a view of a detall.

Bimjlar reference numerals denote similar
parts iIn the different views.

For a better comprehension of the invention
the same has been illustrated In connected with
a rectahgular water tank having a height of 9
meters.

Az will be herelnafter shown, at tle corner
points of a polygonal tank tonsisting of arched
plates, corner plates gre provided In an oblique
directlon with respect to the walls of the tank,
advantageously at an angle of 45°; sald corner
plates, together with corner girders, having par-
ticularly high bending strength and a higher
resistance than the rest of the girders and be-
ing arranged c¢bliquely to the walls, for taking
up the outwardly directed components of load.

Referring now the drawings in greater detail,
and first to Fig, 1, it will be noted that one side
wall is formed of arched plates I, and a second
side wall, extending at right angles thereto, is
formed of arched plates 2, while girders 4 and 5
are provided to take up the interior pressure of
the fluid in the tank,

Corner plates 3 are provided at the corners A
between the two side walls, advantageously at
an angle of 45° with respect to said walls. In the
embodiment of Fig. 1, said corner plates are also
formed as arched plates and adapted to take up
the outwardly directed components of the load,
with the aid of stiffening members and corner
girders 6 arranged in an oblique position with
respect to the slde walls, As will be seen from
the parallelogram of forces indicated In PFig. 1,
the forces H from the arched plates neutralize
each other, while the forces H and Hi are com-
posed to a resultant Ry, that has to be taken up
by the corner glrders 6, which to this end arg
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advantageously disposed In the directlon of the
resultant R1, as shown In Fig. 1.

Referring now to the embodiment shown In
Fig. 2, it will be seen that the cormer plate 1s In
this case formed as & plane sheet 1, which, as
will be understood, has to be reinforced by mem-
bers taking up the forces acting in the direction
of its plane and at right angles thereto. It will
be noted from the resultant Ra, amounting to
51.5 tons, as compared to the resultant Ra of 55
tons In Fig. 1, that the force set up In this case
is lower, which means an advantage of this de-
sign over the construction of Fiz. 1.

The girders 8 at the corner, Flg. 2 might be
disposed in the direction of the resultant Ra, but
for constructional reasons they wiil be preferably
arranged perpendleularly to the plane of sheet 1,
as shown in the drawing. As indicated by the
analysls of forces in Fig. 2, only 49,5 tons are
acting upon a glrder which is so disposed, as
against 55 tons In Fig, 1.

A very advantageous embodiment is shown in
Fig. 3, comprising & plane corner plate § hav-
ing a substantially smaller width than the arched
plates or the sheet T of Fig. 2. As indicated by
the diagram of forces, Flg. 3, the resultant in
this case 13 much less than in the embodiments
of Figs. 1 and 2, namely 45,5 tons only. As a
result, the forces acting upon the corner gird-
ers 10, Mg, 3, amounting to 42,5 tons only, are
less than the forces acting upon the corner gird-
ers 8, Flg. 2.

In the embodiment of Fig, 6, the corner plate
3 is formed as an arched plate, and stiffened by

means of a speclal girder 11 extendlng over the :

whole width of the ¢corner plate.

Fig. 7 shows by way of example tlie construc-
tion of the girder in the form of a lattice girder.

In the embodiment shown in Fig. 8, the corner
plate is relieved by the provision of a girder 6
on the side wall plates 2 adjacent to the corner
plate 3, while in the construction shown in Fig,
9, the corner plate 3 is relieved by the provision
of girders 18 extending to the commer point A.

According to a preferred form of the invention,
the arched plates of the side walls and, if de-
sired, also the corner plates 3, 1 or 9, resp., may
be reinforced or stiffened by means of ribs 11,
Fig. 4, formed of the material by a pressing op-
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eration and tapering at the marginal regions 12
of the sheets.

According to a furthcr feature of the inven-
tion, the girders 4, 5, 6 and 8 and 10 which take
up the interior pressure of the fluld in the con-
talner are T-shaped in cross sectlon, &s shown by
the two members {4 and (5, Fig. 5, which are
welded together at (3. This T-proflle together
with the adfacent strips 16 of the sheets 1, 2, 3
of the walls which are not stressed statically
forms a double-T-girder.

The invention has been described above with
reference to polygonal tanks made of sheets and
girders of iron, but it should be noted that the
invention applles to tanks of concrete or rein-
forced concrete material as well,

The present inventlon renders it practically
possible to produce barrel-shaped tanks, more
particularly, of larger dimensions, which so far,
probably owing to the difficulties involved iIn
the construction of the corners, did not find
practical application.

Compared to the tanks now used in practice
the novel tanks made In accordance with the
present inventlon offer the following advan-
tages:

1. Considerable savings of material owing to
reduced wall thickness of the sheets. A calcu-
lation on a practical example has proved a re-
duction of 60% materlal, as compared to a tank
made of flat sheets.

2. Considrable savings in freight, owing to the
fact that the sheets, as a result of the avold-
ance of the joints, may be shipped in full length
directly from the roller mill to the bullding site.

3. Simplified assemblage and erection.

4, Better appearance compared to round
tanks, especlally where the smooth surfaces 1,
or 8, resp., are provided hefween the arched
plates, In accordance with Figs. 2 and 3.

The method and apparatus of the present in-
vention have been described In detail with ref-
erence to speclfic embodiments. It 1s to be un-
derstood, however, that the invention Is not lim-
ited by such specific reference but 1s broader In
scope and capable of other embodiments than
those specifically described and 1llustrated In
the drawing.

WALTER GRIMPE,

.



