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CONCRETE STORAGE TANK WTH AC). 

- ESISTING METAL LENINGS 

Charles Joseph Laibe, Paisades Park, N. Y. 
Application IMay 9, 1933, Seria No. 61,799 

4 Claims. (CI. 72-14) 
This invention relates to concrete storage tanks 

particularly for beer, Wine and other iiquids re 
quiring acid-resisting Surfaces, and the inven 
tion relates particularly to the problem of pro 
viding a metallic surface formed of an acid-re 
sisting alloy, which because of the very large 
area, of the tanks can only be cominercially eign 
ployed in very thin sheets, in view of the high 
cost of the netal. 

0 In the invention, the tank lining may be 
pre-formed and transported and exaployed in 
SUch. Inanner that, it serves as the inter for 
for the concrete Structure. When the latter is 
built around it. While it is known that rela tively heavy sheet metal structures of relatively 
Small size may serve as the inner form for con 
crete casings built around the , 3.S. in the case 
of iron and steel storage tanks for Water, air, oil 
and other fiulids, it has not heretofore been found 
commercially practical to construct large tanks 
such as beer-feinenting and Storage tanks by 
Such method, in view of the fact that such tanks 
are connolly twenty to seventy feet in length. 
and commonly having a width and height of ten 
feet, and more. 
The inventiora Will be described With reference 

to the accompanying dra Wings, in Which: 
Fig. 1 is a verical section through a tank con 

structed in accordance with my invention. 
Fig. 2 is a front end view of the tank With the 

concrete at that point broken away to eXpose 
the metaining. 

Fig. 3 is a side elevation of one end portion 
of a tank constructed in accordance. With the 

s invention, the concrete being broken aWay to 
expose the metalining. 

Fig. 4 is a vertical section on the line 4-4, 
Fig. 2. 

Fig. 5 is a horizontal section through the lin 
ing of the tank near its top to show the corner 
reinforcement and other reinforcing rine merS. 

Fig. 6 is a vertical Section through the tank 
ining at its botto i portion. 

4 Fig. 7 is a fragmentary vertical section through 
the tank at its manhole end illustrating the 
construction of the C3, inole. 

Fig. 8 is a fraginentary Section through the 
ining showing an anchorage clip in elevation 

is view. 

A.C. 

Big. 9 is a pian view of the lining with the 
anchorage clip agpied. . 

gig. i0 is a noirizontai Sectioi through the 
lining showing an a...chorage clip and a Con 

5 necting clip therefor. 

Fig. 1 is a view in elevation of the members 
illustrated in Fig. i0. 

Fig. 12 is a vertical section through the bottom 
Wall of the lining and concrete showing one for 
of grOut hole. 

Fig. i3 is a view similar to Fig. 12 showing a 
nodified form of grout hole. 

FigS. 14-15 show respectively two methods of 
welding sections of the lining. . 

Fig. 6 is a view in Weitical section showing two 65. 
lining UnitS brought together and held in position 
by claiaping brackets actuated by nut and bolt 
devices, 

Fig. it is a vertical longitudinal Section through 
One end Of the tank lining constructed in accord 
ance With the invention having therein a bracing 
fraine eployed in handling the lining prelini 
nary to encasing it with concrete. , 

Fig. 8 is a vertical section on the line 18-18, 
Fig. 7. 

Fig. 19 is a fragmentary side elevation view 
of the lining structure. 

Fig. 20 is a horizontal section through a corner 
Of the lining and reinforcing frame at the line 
20-20, Fig. 17. . 

Fig. 21 is a vertical corner section at the line 
21, Fig. 17, showing the corner bracing. 

Fig. 22 is a sectional view of the lined structure 
ShOWing the method of abutting the sheets of 
the lining for firm joint and for providing bond 
ing flanges for the concrete. 

Fig. 23 is a fragmentary Section through a plate 
and flange thereof, the latter being in elevation, 
showing an arrangement of Spot-welding for con 
nection. With an abutting flange of a second plate. 
In Fig. I have shown in vertical Section a 
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concrete metal lined tank, the lining sheets 1 
Weided together to form a unitary structure, and 
the casing of concrete being indicated at 2. Pro 
jecting OutWardly from the sheets are indicated 
fanges lac for bonding the lining to the concrete, 
the concrete being reinforced by means of rods 3. 

In Fig. 2 the sheets 1 and flanges 1a of the 
lining are exposed and a manhole plate 4 is pro 
vided, together with inlet, outlet and ventilating: 
pipes 5, 53 and 6, respectively, and testing draw 
off pipe 7. Above the manhole plate 4 are indi 
cated a Series of anchorage clipS 8 to assist bond 
ing of the lining to the concrete casing. 

: Fig. 4, the relation to the concrete casing 2 
of the lining and manhole is illustrated. The 
manhole plate or cover 4 bears against the 
flanged outer head of a manhole facing member 
9, the construction of which is clear from the en 
larged view, Fig. 7. Manhole facing member 9 is 110 
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2 
provided at its inner face with a long flange 93. 
to afford an adequate seat for the abutting lin 
ing sheets 1, and intermediate the fanged head 
of facing 9 and flange. 9ac an adequate reception 
chamber is provided for the concrete of casing 2 
so that the facing member is firmly bound in 
place. Facing member 9 may be provided with 
angularly bent rods or bars 10 for further increas 
ing the bond and for transmitting StreSSes from 
the manhole devices to the concrete casing 2. 
As shown more particularly in FigS. 2, 3 and 19, 

the lining comprises a plurality of thin flat sheets 
preferably of such an acid-resisting alloy as stain 
less steel, the sheets being preferably provided 
With outwardly extending flanges 1ac for bonding 
the lining to the concrete casing. These flangeS 
1a may be formed integral with the sheets as 
shown in Fig. 22 so as to have the function of 
providing an adequate mutual facing for the 
abutting surfaces of contiguous sheets to enable 
adequate bonding together, as with Spot-Welding 
a, Fig. 23, or, the sheets may have Secured there 
to, as by welding, outwardly projecting anchor 
age members laca. It is unnecessary that the an 
chorage members 1aac be constructed of the Same 
costly material as that of the lining; they inay be 
made of steel or iron. In such case, the difficulty 
of welding together the alloy of the lining aid the 
different metal of the anchorage nengers Inay be 
obviated by welding to the lining Spaced clips ll 
of stainless steel and securing these clipS in any 
suitable manner to the anchorage members lacac, 
The anchorage members acac Will not Only Serve 

as bonding members intermediate the lining and 
the concrete casing, but will serve to reinforce 
and strengthen the lining, particularly in the 
handling of the lining prior to the encasing there 
of With concrete. -- 
Intermediate its margins each sheet may have 

applied thereto, as by welding, a plurality of the 
anchorage clips 8 shown in detail in FigS. 8 and 9. 
When the anchorage members 1320 are en 

ployed in lieu of the abutting flanges 13c (Fig. 2) 
of the sheets, they may be connected at their. 
abutting edges in any suitable manner, three 
methods being shown in Figs. 14 to 16 inclusive. 

In Fig. 14, I have shown the sheets provided 
with a Weld b over a backing Strip 13. 

In Fig. 15, I have shown one sheet at its mar 
gin slightly depressed to receive the margin of a 
second sheet so that two sheets at their inner 
Surface Will lie in a straight line, and have pro 
vided two lines of Welding b. m 
In Fig. 16, I have shown each of two abutting 

sheets 1 welded to flanged clips 14, the clips of 
the two sheets being brought together to closely 
abut the edges of the sheets by means of a bolt 
and nut device 15 which passes through the 
flanges. of the clips and through flange members 
16 which may be of the same construction as the 
anchorage members acac and Serving the Same. 
function. 

After the sheets 1 are brought together, they 
may be provided with a weld b. The clipS 4. 
may be of the same alloy as the sheets 1 and 
the member 16 may be of steel or other suitable 
less costly metal. - - 
At the top of the anchorage members lacac at 

each side of the lining and extending longitudi 
nally, thereof, overlapping the weided seams in 
termediate the edges of the respective sheets, I 
preferably extend a strong, rigid, flanged anchor 
age and reinforcing member 17. At the top of 
the lining a similar anchorage member 18 is 
placed and the two anchorage members are pref 

1,970,940 
erably welded to the sheets of the lining. Near 
the base of the lining at each side thereof is 
disposed an anchorage and reinforcing member 
i9 and on the bottorn of the lining near nein 
ber 19 is a similar anchorage and reinforcing 
In3mber 20. The said longitudinally extending 
anchorage members may be of steel secured to 
clips, such as clipS 11, Fig. 11, welded to... the 
sheets of the lining. It may be desirable to 
form the longitudinally extending anchoirage and 
reinforcing members 9 as chainnel bars in the 
manner illustrated in Fig. 6. At the bottom wall 
Of the lining the sheets may, as they approach 
the side sheets of the lining, be curved upwardly, 
and transversely extending flanged base anchor 
age and reinforcing members 20 are employed, 
their upper ends meeting longitudinally extend 
ing anchorage and reinforcing members 19 at 
the opposite sides of the lining. 
Within the lining and preferably after it is 

constructed, I build a supporting truss frame 
COrprising an inner Sheeting of Spaced horizon 
tally laid planks 21, the planks being placed flat 
against the inner Walls of the lining sheets. 
Abutting the inner faces of planks 21 are a plu 
Itality of ractangular frames indicated at 22, 
Figs. 17 and 18. At each side of the lining and 
within the same and extending longitudinally 
thereof, is a truss frame member 23 Secured to 
transverse frame pieces 24 and at each side and 
inear the top thereof is a Second longitudinally 
extending truss frame member 23ac which abuts 
transverse fraine pieces 243. Truss frame men 
hers 23, 23a, are connected by sets of diagonally 
extending truss rods 25, the rods of each set 
Crossing each other and each rod being Split, 
threaded and connected with a threaded coupling 
sleeve 26 by means of which the length of the 
rods may be adjusted. 
Further strength may be inparted to the in 

ner reinforcing structure by means of transverse 
frama members 27, Fig. 18, and additional longi 
tudinal frame abutment members 28. 
According to my method, the lining is fabri 

cated out of thin sheets 1 of StaineSS Steel Or 
similar acid-resisting and relatively costly metal 
alloy and then transported as a unit to the loca 
tion of the tank, except where the dimensions 
of the tank are so very large that it is necessary 
to fabricate separate Sections and connect then 
at the tank position. By my method of employ 
iing an inner bracing frame, it is practical to 
pre-form and transport linings or lining sections 
twenty to thirty-five feet in length and eight to 
twelve feet in width and height. 
When the bracing frame with its truss rein 

forcement is employed, the structure may be 
raised by a crane and placed on a flat car for 
transportation to the brewery, stock house or 
other place of erection. 

In providing the concrete casing, I found that 
it is not practical to deposit the lining upon a 
prepared concrete base and then build the side 
and top walls about the lining, this being due 
to the large area of the lining and the necessity 
that the botton Wall of the lining have uniforn 
contact. With the concrete casing and be firmly 
honded thereto. According to ny method, I 
for in a concrete foundation, which foundation 
Will becoine an integral Inenber of the casing 
and may comprise 14' of concrete and then lower 
the lining above the foundation a distance. Sulf 
ficient to enable groating to be applied to the 
foundation, the grouting to be of Sufficient thick 
ness, say 4''. With the lining properly sup 
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ported, I apply the grouting by forcing it under 
pressure through suitable grouting holes formed 
in the botton Wall of the lining. I preferably 
place the grouting holes six feet apart. I pref 
erably reinforce the grouting holes by an aper 
tured frame plate welded or otherwise secured to 
the Outer faces of the appropriate lining sheets, 
two methods being shown in FigS. 12 to 13. 

In Fig. 12, the grout hole frame plate 28 is 
formed with a seat to receive a closure 29 for 
the grout hole 30. In practice, grouting will be 
forced through the hole under pressure, as by 
a cement gun, and when the Space intermediate 
the pre-formed foundation area. A and lining 
Sheets 1 are completely filled with grouting, the 
cables, props, or other supporting means for the 
ining are removed and the latter is permitted to 
settle down to complete a pressure contact be 
twean the grouting and the lining. Preliminary 
to this, the grouting opening is sealed by cover 
inenber 29 which may be Welded into position. 

in Fig. 13, the grout hole frame plate 28ac is 
formed with an upwardly projecting neck inter 
nally threaded and thus adapted to receive a 
threaded nozzle of a pressure hose So that the 
grouting may be forced into the space interme 
diate the lining and the foundation A after which 
a threaded plug 3 may be employed to seal the 
Opening. 

After the botton wall of the concrete tank 
structure is thus formed, the sides of the struc 
ture Will be fabricated. When the tank Stands 
alone with a space at the sides and at each end, 
I preferably employ an outer form, the lining 

3 acting as the inner form and build up the struc 
ture in the manner usually employed in con 
Structing concrete walls. Generally however, in 
the case of brewery, ferrhenting and storage 
tanks, a plurality of tanks are arranged side by 
side and the spaced lining walls of two tanks 
Will serve as the for for the rutual concrete 
wall forming that part of the casing for the tank. 

In fabricating the metal lining, it will be con 
Veinient to forin each Wall Separately, first, by 

- laying the anchorage members acac in proper 
Spaced relation and holding then in position, 
aS by Welding to then the upper and lower lon 
gitudinally extending anchorage and reinforc 
ing members 17 and 19, to form a rigid frame, 
followed by Securing the sheets 1 to the frane 
this formed and Weiding together the abutting 
edges. The practice however may be widely 
varied in accordance with the particular con 
ditions of the shop. 

s: 
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AS indicated in Fig. 3, the horizontal anchor 
age members 17, 18, of the sides and top at the 
corner's of the structure, may be connected by 
Curved Straps 32 and similar stiraps 323C may be 
employed at the vertical corners of the struc 
ture as indicated in Figs. 3 and 5, thus reinforc 
ing and protecting the lining metal at the cor 
ners of the lining. 
As indicated in Fig. 5, the outwardly extending 

reinforcing and anchorage members such as 
members acac, 19 and 20, may be formed with 
apertures 34 through which may be threaded re 
inforcing rods for the concrete structure, which 
rods will incidentally serve as additional bonding 
means interinediate the concrete and the lining. 
When the anchorage members comprise fanged 

abutting ends of the plates as shown in Fig. 22, 
the Structure irequires, for transportation, the 
inliner bracing and truss systein illustrated in 
Fig. 17. During the transportation, the frane 
and abutting members 27 and 28 will not be re 

3 

quired although such members are desirable dur 
ing the fabricating of the side walls. When, 
however, the welding together of the plates, aS 
in the manner illustrated in Figs. 14 and 15, and 
the applied anchorage thenbers laca and al 
chorage and reinforcing members 17, 18, 19, are 
enployed, tine securing together thereof will form 
a rigid and strong frame, eliminating the neces 
sity for employing the truss members 25 and the 
interior wooden frame may be eliminated for 
transportation purposes and applied and em 
ployed only for the purpose of strengthening the 
Structure during fabrication of the concrete 
Casing. 
By means of the invention, I am able to eco 

nomically and efficiently combine a heavy con 
Crete tank structure and a fragile lining therefor, 
the two being firmly bonded together as substan 
tially an integral structure, and to provide for 
the preliminary handling of the fragile sheets 
forming the lining as well as the handling of the 
fabricated lining preliminary to its combination 
With the concrete. 

Having described my invention, what I claim 
and desire to Secure by Letters Patent is as foll 
lows; it being understood that various modifica 
tions inay be made in the form and arrangement 
of the elements illustrated in the drawings, with 
Out departing from the spirit of the invention. 

1. A transportable lining applicable to con 
Crete brewery fermenting and storage tanks com 
prising a plurality of thin metallic sheets con 
nected to form a Walled chamber of stress-resist 
ing properties below that required for handling 
and transportation, and a bracing frame for said 
lining and comprising a plurality of anchorage 
barS having Weid COnnection to the exterior of 
the lining and extending in substantially parallel 
relationship, and a plurality of anchorage bars 
having Weld connection. With the lining and ex 
tending exteriorly thereof angularly to the first 
named bars, the anchorage bars forming a cradle 
for the fragile lining and being adapted to receive 
and resist stresses imposed upon the lining in po 
Sitional and transportational movements thereof. 

2. A transportable lining for concrete brewery 
fermenting and storage tanks and the like, com 
prising a plurality of acid-resisting thin metallic 
SiheetS connected to for in a walled chamber of 
stress-resisting properties below that required for 
handling and transportation, the sheets being an 
gularly bent at their margins to form anchorage 
and reinforcing flanges, the flanges of adjacent 
Sheets being laid face to face and bonded together 
by Welding to form a smooth lining interior, and 
a demountable bracing fraine disposed within the 
ining and adapted to receive and resist stresses 
iiipOSed upon the lining in positional and trans 
portational movements thereof. 

3. A transportable lining for concrete brewery 
fermenting and storage tanks and the like, com 
prising a plurality of acid-resisting thin metallic 
sheets connected to for a Walled chamber of 
stress-resisting properties below that required for 
handling and transportation and a bracing frame 
for said lining comprising a plurality of an 
chorage bars applied to the exterior of the lining - 
and of metal differing from the metal of the 
sheets, clips welded to the sheets and Secured to 
the anchorage bars, the clips being of substan 
tially the sare metal as the sheets, and the an 
chorage bars forming a Cradle for the fragile lin 
ing and being adapted to receive and resist 
stresses imposed upon the lining in positional and 
transportational movements thereof. 
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4. 
4. A transportable lining applicable to con 

crete brewery fermenting and storage tanks com 
prising a plurality of thin metallic sheets con 
nected to form a walled chamber of streSS-resist 
ing properties below that required for handling 
and transportation, and a bracing frame for Said 
lining and comprising a plurality of anchorage 
bars having upwardly curved ends and Welded in 
parallel arrangement to the bottom Wall of the 
lining, the Wall conforming in curvature to Said 
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1970,940 
bars and a plurality of bars welded to the exterior 
of the lining at the sides thereof in combination 
With a plurality of anchorage bars extending an 
gularly With respect to the last-named anchorage 
bars and Welded to the exterior of the side walls 
of the lining, the anchorage bars forming a cradle 
for the fragile lining and being adapted to receive 
and resist stresses imposed upon the lining in po 
Sitional and transportational movements thereof. 

CHARLES JOSEPH LAUBE. 
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