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1 Clalm

Reservmrs for motor fuel amd other hydro ar-:

bons and spirits as-well as.fats, train’oil; acids
and various. other,liquidS»and:usemi-liquids' are
frequently constructed of.shéet. iron and. other
metallic building materials. "W
of this character is resistant .and - possesses.long

life it.is:nevertheless: of ‘an expensive character.

A reservoir of this type is frequently undesirable

for:storage purposes due to its: high heat con-

. ductivity especially where, as is.usually the case;
the reservoir is: subjected to. rays from’the’.sun
and-the heat of the surrounding gtmosphere. On
the other hand, concrete reservoirs are not resist-

ant to attack by .certain liquids and on weather=
ing frequently receive cracks and .small altera-

* tions in their form. - This aids penetration ‘of the

contents of ‘a concrete reservoir-into its walls with'
:Hence, one prac- .

consequent destructive results.
_tice is-to line the interior of a concrete reservoir
- with :chemically resistant - and. waterproof sheets:

-However, this last named: practice has heretofore’

required complicated fabrication practices’ ‘which
have been difficult:and troublesome’ to:carry out.

The invention consists in:a.concrete reservoir;
the: interior:of which'is lined: with. a liquid.tight-

skin- of “sheet metal or:with metal or synthetic

material which-is-sprayed or otherwise deposited’

-on the inside of the reservoir. Such:a container
combines:the advantages of a relnforced concrete
reservoir 'in 'that it i§ inexpensive and: affords
good protection from heat, with those of an iron
reservoir, in that it has long life; is' liquid tight

and provides a construction:which permits supply:

pipes and other auxiliary parts to be conveniently
attached thereto.
is shaped to ‘generally conform to.the contour of

the inner surface of the’ container; which sur-
‘Tace may be curved. in one or more planes.or may:
be formed . of-a plurality of adjoining sections of

curved: outline. . An“inner-skin -is thus obtained
which is-elastic in such’a way: that it is not. in-
clined to crack or come off even with the differ-
ence in expansion between the .skin and the rein-
forced concrete walls, but- always remams txght
and closely adhering; :

The new. reservoir has: proved 1tse1f particu-
larly :advantageous with the inner skin made of

sheet metal which consists of :individual:sheets:

with rim strips bent:-into the concrete and is

joined at these rim strips by welding, soldering:

or folding or .even by fine riveting.. The bent
back rim strips not:only provide .a very simple
connecting ‘means: for the’ metal sheets,. partic-
- ularly also for the welding of the.edges of neigh-

bouring .rims, but at the: same time. they give a 55

‘Whilea: structure’

-By this construction:the skin «

"ﬂex1b111ty dependmg on, the nature of the Cald 3

curves of the sheet-metal skin to-the expansions
or contractions in the concrete or: inthe ‘skin it="

- self 'so that. any coming loose or ever crackmg‘,

-is very reliably obvisted:.

Very valuable in all cases is: the manufacture

- of-the skin of iron or a similar substance capa-

10

“ble of-adhering to concrete and having the same’ -

coefficient..of expansion as the latter. . Then the:
skin: unites with'the:concrete just:as firmly:as the

-iron reinforcement lying. inside, to form & last-,i
- ing and tight connection.

-A-particularly flexible constructlon of the skm;{ '

© of:sheet metal results if;the. bent up seams.are -

15.
"lines; that is constructed:in’zig-zag or-in echelon:
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constructed. as free as possible from long straight.

or otherwise broken up, for;example also:in -the
form of a honeycomb. In such cases:for;each:
straight lined and therefore in itself; rigid seam
portion - there- results .at its- end a transversely: -
abutting and flexible seam portion and: thus the -
necessary adaptability to:balance the differences
in heat.expansion. i Hereby. under:some circums=
stances .the horizontal seam: rims-may be: in~.
tentionally . constructed continuous.:inorder to:

cooperate -as-an annular inner reinforcement of -~
On’” -

the reservoir to.take upits:annular stresses;

- the other hand intermediate folds may be pressed"
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into a:single piece sheet metal surface in:order:
to make it partmularly ﬂex1ble in a desiredsdl-ﬂ .
rection. - . ¢

. A valuable detaﬂ results if. the sheet metal skm :
carries -anchor:irons - and; particularly supports;l
for the irternal pzotectlon of the conerete. - This.

- not only gives the skin of:sheet metal a hold on

the concrete but makes possible.considerable sav-
ing in the manufacture in .that -supporting iron -

ofor the protecting .iron. becomes superfiuous.

- If the individual metal sheets are united by:
foldmg, riveting or electrical resistance, welding, -
no special arrangements 'to- protect the seams:
against. corrosion need be made, because all these
connections avoid every electrolytically active var—
iation in the main metal which on its part; for
example a pure iron free from carbon, may. be - .
highly resistant to: corrosion. If-the individual .
sheets- are connected. by some: othér method, as -
for instance soldering, a protection against cor=
rosion, of the seams may be achieved, if the seams
are deeply imbedded in the concrete and.closely

" pressed together so that liquids cannot reach them

" at all; the access of liquid may also be: prevented -

by.¢oating the seams with cement or by spraying
on metal spray, and finally. a protection from-cor-" -
rosion- of an:electrolytic .type may be.used, such
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as for example in the case of iron the applica~
tion of zinc protection bodies to the inner sur-
face of the skin which bodies divert galvanic cur-
rents and obviate any corrosion of the soldered
seams. Cementing of the seams at the back in-

side the concrete may be used as a protection
against any small leaks which may still occur.

A valuable special construction can.be obtained -
for the introduction of pipes by insertion of a

thicker plate between the thinner plates, said
thicker plate being disposed over an opening in
the concrete wall and inside said opening carries
flanges on the pipe or other member to be at-
tached. Lasting tightness can be obtained here,
as the connection has good flexibility and adheres

completely metallically therefore it does not be=
come leaky either through high -pressures .or

through considerable temperature influences.
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In the construction of new reservoirs, the floor .

thereof is first formed and before it sets, the
floor sheets are pressed onto the same with the
anchors of the floor sheets extending well into
the concrete. 'The form for the concrete walls
is then erected around the floor to extend ahove

the same, the skin for the ‘interior surface of’

the walls being employed to provide-at least a
portion of the inner side of the form.- Concrete
is poured into the form and when the concrete
has set, the skin will be bonded theéreto. . This
construction also permits’ a good: connection to
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be made between .the floor skin and. that applied

to the walls and also simplifies the construction
of the form. for the wall. /The practice herein
set forth is especially adaptable to the:altera-
tion and rebuilding of already constructed reser-

voirs on applying the skin to the existing walls
and floor which may be prepared, if necessary,

by cutting away damaged concrete and substi-
tuting in its place ‘a layer of fresh concrete to
which the metal skin is attached.

In order that it should not be necessary always
to set up low units for the sheet metal skin and
to fill in the concrete behind before setting up
the next highest units, which concreting must
then be carried out in small sections which- are
undesirable, the invention uses with great advan-
tage motor shakers which are laid inside against
the shell or the inside portion of the form car-
rying  the sheet metal skin or even against the
outer shell or against the concrete walls already
standing and tamps the latter by fine shaking
vibrations. Such a solid embedding of the con-
crete takes place by this means that the whole
skin is solidly bound throughout from the start.

The drawing illustrates the invention in a se--

ries of examples of embodiments and

Figs. 1 and 2 are perspective views of portions
of a reservoir of one construction which is par-
ticularly suitable for production with sprayed
metal but can however also be manufactured with
sheet metal,

Figs. 3 and 4 are sections of portions of wall
with sheet metal coatings.

Pigs. 5 to 10 are different samples for the sheet
metal plate sections,

. Fig. 11 is a section of a bottom corner of the

reservoir at the place for the intraduction of a
pipe.

Fig. 12 is a section of a portion of the wall wvth
a vibrator attached.

According to Fig. 1 a container wall | is manu-
factured, by any usual method, of reinforced con-
crete constructed on the inside with vertjcal
waves (similar to a Morrison wave). TUpon the
Iatter is then sprayed, by means of a spraying
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pistol, an inner sprayed metal skin 2, which de-
pending on the liquid to be introduced may con-
sist of zine, copper, aluminium or other metals.
The waves give the sprayed metal skin 2 which

- in itself adheres firmly to the concrete by pene-

trating into its pores, a sufficient flexibility in
the circumferential direction to allow it to fol-
low .the- heat - expansion..of .- the concrete or to
adapt itself with its heat expansion to the con-
crete. ,
. Fig. 2 shows a fundamentally similar construc-
tion only here the sprayed metal skin 3 is pro-

‘vided with wave like divisions both in the circum-
ferential direction and in the vertical direction.

The flexility is greatly increased hereby.
Fig. 3 shows individual plates of sheet metal

:4-placed on the reservoir wall which with bent

up strips 5 are constructed with flexibly effective
bodies.-similar to the above waves. The sheet
metal plates are welded at the rims 5 either au-
togenously or by means of an electric arc or at
best by point or roller-welding; in the latter case
the structure experiences no alterations in com-
position so that, for example with the use of
iron as free as possible from carbon, neither car-
bonation nor decarbonation is effected by the
welding and ‘consequently -electrolytic corrssion
effects are avoided. - 'The same is also obtainable
if the seams are folded or riveted. * Iron anchors
6, T are welded partly on the surfaces and partly
on the rims of the sheet metal plates and con-
creted in therewith. If the plates of sheet metal
are very large, folds similar te the grooves formed
by. the rims can also be provided in their sur-

« faces.

According to Fig. 4 similar sheet metal plates 4
are applied to the concrete wall ‘I- and fixed to
it supplementarily by anchors 8. The bent up
rims 5 also have:stepped’ inner. parts 8a which
lie closely together and penetrate relatively deep-
ly into: the concrete so-that the welded seam at
their ends is removed from access of the liquid
by the: compression. of the rim parts 8a by the
concrate. and is thereby secured from corrosion;
autogenous welding or welding by electric arc
or soldering with soft solder or hard solder may
be used here. To improve the sealing between
the flat parts 8q¢ an intermediate layer of cement.
may be inserted between them and their closer
adhesion can be obtained by point welding near
the transition between the rim portions 5 and 8a
already before the pressing together by the con-
crete. As a final safety measure a coating 9 of
acid proof cement is provided here, along the
welding seam on the concrete side thereof.

For the most flexible construction: possible of
the sheets long straight line seams are to be
avoided, in that the flexible seams formed by the .
rim strips 5 should be constructed either zig-zag
according to Fig. 5 or honey-comb .fashion ac-
cording to Fig, 6 or have various patterns accord-
ing to Figs. 7, 8 and 9 which all have the common
property that each piece of straight lined and
therefore rigid seam meets another seam trans-
versely at the end which other seam is flexible
in this transverse direction so that the whole
skin of sheet metal is sufficiently flexible in all
directions to be able to adjust itself to the dif-
ference in heat expansion compared with the con-
crete.

Accerding to Fig. 10 the plates of sheet metal
are constructed with continuous horizontal rims
10 in order to form here, as can be seen, stiff
annular rims with tensile strength, which when
manufactured .of iron -and engaging deeply into
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the concrete as in Fig. 4 and also strongly an-
chored to it as in Fig. 3 act as annular rein-
forcements of the concrete. This is valuable
for reservoirs with high internal pressures.
According to Fig. 11 the inner skin 4 first of
all ‘has holding irons Il which penetrate deeply
into the concrete wall -1 which serve to support
annular shaped concrete reinforcing irons 12 and
thus replace clamping connections and also hold-
ing irons and shell parts when building. The con-

10

crete floor (3 is here covered with a skin of sheet .-

metal 14 which together with its anchors 15 is
pressed on to it and in it and connected to the
surrounding skin 4 in a flange 16 by means of
one of the connecting methods mentioned. A de-
pression IT is provided here in the floor to make
possible the introduction of a pipe 18 at the low-
- est place, the latter being flanged on to a thicker
iron plate 19 which is welded on to one of the
skin plates 4 and bridges over a larger aperture
in the concrete wall I which is lined by an annu-
lar casing 20. A completely sealed metallic joint
of the pipe 18 to the sheet metal skin 4, i4 is
obtained here and any cracking or leaking of
the pipe connection is avoided by the flexibility
of the plate 19.
According to Fig, 12 3 vibration motor 21 which
receives-its energy from an electric cable 22 sus-
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-3
pended by a supporting rope 23 is laid with its
vibration face 24 against the exterior of the con-

crete wall | in order to set it vibrating to tamp '
the concrete. Fig. 12 shows a lining being ap-

_ plied to an existing structure, to the original wall

I of which there has been added a layer 25 of .
new concrete adapted to support the sheet lin-
ing 4. :

Iclaim: )

In a liquid reservoir formed of concrefe and
provided with an interior lining, the combina-
tion of an inner surface for said reservoir pro-
vided with depressed portions which cross’ each
other and which break said surface into a pli-
rality of relatively small areas having curved and
substantially smooth faces, a lining comprised
of adjoining sheets .of metal, each sheet having
the general outline of one of said areas on said

" surface and being provided with bent up edges,
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said sheets being positioned: adjacent to. each
other to form said lining and being secured to-
gether along . their adjacent edges, said edges
seated in said depressions, and means for secur-
ing the lining to said surface comprising anchor
members - extending from ‘and secured to each
sheet and embedded into the concrete forming

said reservoir.
FERDINAND SCHMIDT, ,




