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This invention relates to tanks or reservoirs 
for containing or storing materials such as liq 
uids, and has particular reference to storage 
tanks of the type adapted to accommodate rela 
tively large bodies of oil, petroleum or other vis 
cous liquids, especially those liquids whose Spe 
cific gravity is less than that of Water. 
More specifically the invention relates to the 

bottom construction of Such tanks and to a man 
ner of constructing and the arrangement of a 
bottom in the tanks to afford a strong, durable 
and substantially water-tight construction. 
The prime object of the invention is to provide 

a method of rendering fit for utilization again, 
liquid holding tanks the bottoms and/or lower 
most wall portions of which have become leaky 
and are no longer water-tight as a result of rust 
ing, erosion or corrosion. 
Another object is to provide a method of in 

stalling, in tanks that have become leaky at the 
bottom or adjacent thereto, a false or replace 
ment bottom in a manner that will afford a sub 
stantially water-tight construction, and at the 
same time to determine that the structure actu 
ally is substantially Water-tight. 
A further object is to provide a novel bottom 

construction for liquid holding tanks or the like 
that is strong, durable and substantially water 
tight. 
A still further object is to provide a liquid hold 

ing tank having a false or re-built bottom con 
structed in a novel manner and that is strong, 
durable and substantially water-tight. 

Petroleum and its products are usually stored 
in steel tanks above ground. In most locations 
the steel tanks are set directly on the ground. 
These tanks are generally constructed of plates of 
structural steel, the plates running in thickness 
from is of an inch upwards. The plates form 
ing the bottom are joined together in a Water 
tight manner by riveting, bolting or welding and 
the edges of adjoining plates are generally 
apped. The Walls of the tank are generally 
constructed of rings made up of a number of . 
plate sections, the lowermost ring being joined 
to the bottom by means of an annular angle iron, 
all joints being made water-tight in any suitable 
name. 

In tanks of this sort corrosion difficulties are 
encountered most frequently at the bottom and 
at the joint between the bottom and the walls of 
the tank and cause considerable annoyance ne 
cessitating expensive repairs and in many cases 
necessitating razing of the tank and erection of 
a completely new one. The reasons for these 

(C. 220-68) 
corrosion troubles being confined primarily to the 
bottom portion of the tank are several. First, 
there is the fact that any Water in the tank or 
body of oil contained therein Will gravitate natu 
rally to the botton and Will there attack the bot 
tom plates and cause oxidation and rusting. 
Furthermore, the bottom is affected on its under 
Side by the humus acids in the soil upon which 
it rests. 
uting chemical effects of the various acids in the 
oil itself. 

Having in mind the above enumerated corro 
Sion difficulties, it is a primary purpose of the 
present invention to provide a method of effect 
ing repair or replacement of a corroded tank bot 
tom in an eminently Satisfactory and economical 
manner and to obviate the necessity for com 
pletely rebuilding the bottom or replacing the 
entire tank structure. 
The invention possesses other objects and fea 

tures of advantage, some of which, with the fore 
going, will be set forth in the following descrip 
tion. In the accompanying drawing, for the 
purpose of example...there has been illustrated the 
best embodiment of the invention now known 
to me, but such embodiment is to be regarded as 
typical Only of many possible embodiments, and 
the invention is not to be limited thereto, 

In the drawing: 
Figure 1 is a top plan view of an oil storage 

tank showing one manner of arranging the in 
dividual steel plates comprising the replacement 
bottom according to a form of the invention. 

Figure 2 is a top plan view similar to Figure 1. 
but showing a storage tank rectangular in cross 
Section. w 

Figure 3 is an enlarged sectional perspective 
View through part of the bottom and side wall 
of an oil storage tank showing the replacement 
bottom of the present invention in position and 
illustrating the method of constructing the same. 

Figure 4 is a vertical sectional view similar to 
Figure 3 and showing a modified detail of the 
construction. 

Referring particularly to Fig. 3, the numeral 
5 designates the upstanding side wall of an oil 
Storage tank circular in cross-section, the said 
Wall being constructed of a number of steel plates 
joined together by riveting, Welding or other ap 
propriate means. The Wall 5 adjacent its lower 
edge is secured to the upstanding flange of an 
annular angle iron 6 by means of the rivets 7, 
and to the horizontal flange of the angle iron 6 
is attached the original tank bottom 8 by means 
of the rivets 9. For convenience in illustration, 
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the tank bottom 8 has been shown as a one-piece 
structure. However, as mentioned above, the 
tank bottom is generally constructed of lap or 
butt jointed plate sections. Furthermore, the 

5 wall 5 and bottom 8 have been shown as riveted 
to the angle iron 6 but it is understood that they 
may be secured to the angle iron in any other 
suitable manner such as by bolting Or Welding. 
The joints between the angle iron and the botton 

0 and sides also are generally made water and 
oil-tight by calking or otherwise, when a riveted 
or bolted construction is used. 
As explained above, the bottom 8 in most in 

stances rests directly upon the ground as will 
5 clearly be seen in Fig. 4, and is subjected to 

various corrosive attacks both from the Con 
stituents of the soil on the underside and from 
the water and possibly other contents of the 
tank On the upper side. 

20. The useful span of life of storage tanks con 
structed as above is definitely limited and is gen 
erally determined by the condition of the tank 
bottom. This may sometimes be repaired but 
such repairs are difficult and expensive and in 

25 any event the bottom will eventually become SO 
corroded as to preclude effective repair and thus 
necessitate complete rebuilding of the tank even 
though the upper walls may be perfectly satis 
factory for continued service. The present in 

30 vention completely eliminates these difficulties 
by providing a method and a construction where 
by a complete replacement or false bottom may 
be built into the tank with a minimum of effort 
and expense and will provide in effect a com 

35 pletely rebuilt bottom that is water-tight, durable 
and highly efficient. 

Referring again to Fig. 3, it is assumed that 
the bottom 8 of the tank has become so cor 
roded as to render it no longer efficient. The 

40 tank is completely drained of its contents and 
upon the upper side of the bottom 8 is spread 
a uniform and homogeneous layer or founda 
tion to of sand, fine gravel, cinders, or other 
loose aggregate. The thickness of the layer 0 

45 may be any that is desirable, but in the present 
embodiment is generally built up so that its top 
surface is approximately level with the highest 
point on the upper heads of the rivets 9 so 
that the heads will serve as steps or founda 

50 tions upon which the outer periphery of the false 
botton may solidly rest. 
The foundation to having been laid firmly in 

place, there is now constructed upon the upper 
surface thereof, a replacement or false bottom 

55 2 which is preferably composed of individual 
plate sections f3 joined to one another in a 
water-tight manner by welds 4. These plate 
sections are preferably lap-welded to one an 
other as shown in Fig. 4, but may, of course, 

60 be butt-welded as seen in Fig. 3. The false bot 
tom f2 may, of course, consist of a single unitary 
steel member. However, a steel shape of that 
character Would be extremely difficult and ex 
pensive to obtain so that the bottom 2 is gen 

65 erally constructed, in situ, of the individual plate 
Sections, as just described. Fig. 1 shows the 
manner in which the plate sections adjacent the 
Outer periphery of the member 2 may be cut 
Or sheared to conform to the contour of the 

70 inner wall of the tank, 
The thus fabricated false bottom 2 is sub 

stantially circular in shape and of a diameter 
just slightly less than the inside diameter of 
the tank adjacent its bottom So that the Outer 

TS peripheral edge of the member 2 lies closely 

adjacent to and approximately parallels the in 
ner wall of the tank, with the underside of the 
false bottom 2 adjacent its periphery resting 
firmly upon the heads of the rivets 9 as here 
inbefore explained. The outer edge of the false 5 
bottom 2 at its upper side is now intermittently 
welded to the inside face of the vertical flange 
of the annular angle iron 6 or the inside of the 
wall 5 of the tank as the case may be by means 
of the interrupted fillets 5, leaving an unwelded 10 
area 6 of substantial extent between each fillet, 
for the purpose presently to be described. 
The false bottom 2 having been thus fabri 

cated and resting upon its sand cushion to on 
the heads if of the rivets, there is now provided 15 
means for sealing the new bottom 2 to the in 
ner side of the wall 5 so as to provide a water 
tight and substantially oil-tight construction and 
provision is made, in connection with this seal 
ing means, for testing the construction and as- 20 
certaining that it is Water-tight, or of locating 
the nature and extent of any points of leakage. 
To this end a sealing ring , in the preferred 
construction taking the form of an inverted an 
gle iron, is placed in position entirely around 25 

, the inside of the tank adjacent the point of con 
junction of the side wall 5 and the bottom 2, 
one end of the sealing ring being contiguous to 
the inner face of the side wall and the other edge 
resting upon the bottom 2. It will be appar-30 
ent, of course, that the construction is not lim 
ited to the specific angle iron shape shown here 
in, but may take the form of any other suitable 
metallic shape and may even be a flat strip placed 
at an angle with one edge resting against the 35 
side wall and the other against the bottom. The 
sealing ring 7 is continuous, of course, and 
extends completely around the inside of the tank. 
The horizontal leg 8 of the sealing ring T, 
which parallels the inner surface of the wall 40 
5, is now welded to the inner surface of the wall 
by means of the continuous and uninterrupted 
fillet 19 which extends completely around the 
inside of the tank and forms an effectively sealed 
joint between the leg 8 and the inner surface 45 
of the wall 5. To seal the joint between the 
edge of the vertical leg 20 and the bottom 2, 
the said leg is Welded to the botton by means 
of the continuous and uninterrupted fillet 2 
which also extends completely around the joint 50 
between the bottom and the sealing ring and 
forms an effective water-tight and substantially 
oil-tight seal. It will now be apparent that, 
assuming all of the welds hereinbefore described 
to have been executed in a satisfactory manner, 55 
the tank will now be provided with a new bot 
tom which will be in all respects Water-tight 
and substantially oil-tight. A visual inspection 
of the various welded areas will generally suffice 
to assure that all joints are water-tight, particu- 60 
larly if relatively large amounts of weld metal 
are used throughout the Welded area.S. How 
ever, in order to provide an accurate check on 
the original inspection, and, particularly if a 
minimum amount of weld metal is used at the 65 
various joints, a method and means are pro 
vided for testing the newly fabricated structure 
in order to determine beyond doubt that it is 
actually water-tight. w 

For this purpose one or more relatively small 70 
holes or openings 22 are drilled through the hori 
zontal leg 8 of the sealing ring . The Opening 
22 is then screw-threaded internally and into the 
same is then screwed the pipe or tube 23 having a 
corresponding externally screw-threaded end. It 75 
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is understood, of course, that the opening 22 need 
not necessarily be screw-threaded and may re 
ceive the end of a pipe or any other type of tube 
without - a screw-threaded connection, a screw 
threaded connection, however, providing a solid 
joint more satisfactory for the ensuing test tha. 
most other types of connection. - 
Having now placed the pipe 23 in position so 

that it communicates with the space 24 between 
the sealing ring 7 and the wall and bottom of 
the tank, water or other suitable liquid is now 
pumped or otherwise forced through the pipe 23 
into the space 24. Using a relatively small 
amount of pressure, the liquid will be forced 
through the spaces between the outer edge of the 
bottom 2 and the inner surface of the upstand 
ing leg of the angle iron 6 at the unwelded areas 
6. Thus it will eventually permeate and Saturate 

the sand cushion 0 and completely fill the space 
24. Thereafter continued pressure on this body 
of liquid exerted through the pipe 23 will force 
the liquid through any part of the new construc 
tion that is not water-tight and will thus appear 
on the inside of the tank and apprise the observer 
of any points or localities of leakage. Any points 
where such leakage is observed may then be ef 
fectively sealed by welding and the structure ef 
fectively made completely water-tight. 
Upon completion of the foregoing test, and 

having observed that there are no leaks, or hav 
ing remedied whatever leaks may have been ob 
served, the pipe 23 is now withdrawn from the 
opening 22. The opening or openings 22 are then 
tightly sealed preferably by means of Screw 
threaded bolt 25 if the opening 22 is internally 
screw threaded. If not, other suitable. plugs or 
sealing means may be used such as a metal plug 
which may be welded into the opening. 
The new bottom construction and joint having 

been thus thoroughly tested and examined and 
the test openings 22 having been effectively 
plugged and sealed, there is now provided an oil 
storage tank having a completely new bottom 
that is water-tight and substantially oil-tight in 
every particular and that is satisfactory and 
eminently fit for continuation of its oil storage 
function. 
The above described method of testing the new 

bottom construction with water is generally the 
most convenient where an adequate water Supply 
is available. In addition, other testing methods 
may be mentioned briefly and these will provide 
an even more accurate check upon the oil-tight 
characteristics of the Welded seams. Where Suf 
ficient oil, petroleum or any of its products is 
available, a quantity of the same may be forced 
through the pipe 23 and into the sand bed to 
and the space 24 and a static pressure built up 
against it sufficient to force the oil through any 
openings, even very minute ones. This method 
will, of course, provide a very accurate test since 
it will reveal any points through which oil could 
leak. This method also has the further advan 
tage in that it provides the underside of the new 
or false bottom f2 with a protective coating of 
oil or petroleum which, of course, Will hinder to 
some extent, the corrosive attacks of water and 
moisture upon the underside of the false bottom. 
Another useful test method, where neither oil 

nor Water are readily available, is to Snear or 
coat all seams or welded areas with a soap solu 
tion. Air is then forced or blown through the 
pipe 23 and beneath the bottom 2 and into the 
space 24. With a relatively small amount of pres 
Sure behind the air, the same will, of course, be 

3 
forced through any openings or porous points 
in the welds and will reveal itself in the form of 
bubbles caused by contact of the air with the 
coating of soap solution. Wherever the bubbles 
appear, additional welding can be effected and 
thus assure air-tight seams which will, of course, 
be water-tight and substantially oil-tight. 

5 

While steel oil storage tanks are most generally - 
constructed with a circular cross-sectional con 
figuration, square or rectangular tanks are some 
times encountered and a plan view of this type 
of tank is shown in Fig. 2. In that construction 
it is a relatively simple matter to lay out and 
fabricate the false bottom f2 as shown since the 
plates 3 do not have to be sheared to conform 
with the inner contour of a curved wall. In the 
construction of Fig. 2, the plates are merely laid 
upon the sand cushion 0 as previously described 
and then intermittently welded to the side walls 
of the tank. In this instance the sealing member 

will preferably be constructed of four straight 
sections of angle iron, or other preferred metal 
lic shape, one of which sections will, of course, be 
laid along each side wall of the tank and con 
tinuously Welded to the corresponding side wall 
and to the false bottom 2. These strips will, of 
course, also be welded to one another at their 
joints 26 in each corner of the tank and the con 
struction may then be tested for leakage in any 
of the manners hereinbefore described in connec 
tion with the round tank. 

It will be appreciated, of course, that, in either 
shape of tank, the false bottom 2 need not neces 
sarily be welded or joined to the side wall 5 as at 
5. In other words, if preferred, the false bottom 
may be fabricated upon the cushion 0 and the 
sealing ring 7 may be applied thereafter without 
any welding or otherwise joining of the peripheral 
edge of the false bottom to the side wall, the in 
termittent weld fillets 5 serving merely to pro 
vide a more rigid and durable structure. The 
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cushion 10 of loose aggregate material might also 
in some instances be eliminated without depart 
ing from the scope of the invention. In that 
event it would probably be necessary to place 
blocks of wood or other material at scattered 
points over the original bottom 8 to serve as sup 
porting elements for the false bottom f2 and to 
prevent any tendency of the same to buckle, the 
continuous cushion of loose filling material, how 
ever, being preferred as it supports the false bot 
tom throughout its entire area, and eliminates any 
stress caused by the weight of the contents of 
the tank. 
In either event the present invention provides 

a method of installing a completely new bottom 
in an oil tank, the original bottom of which has 
become so corroded as to be unfit for further 
service. All fabrication and construction of the 
false bottom may be effected in the field without 
resort to prefabricated special shapes or struc 
tures and a construction results which is strong, 
durable and highly efficient for continuation of 

50 

SS 

the function for which the tank is adapted. Fur 
thermore, it will be apparent that, in the event 
of the false bottom eventually becoming so cor 
roded as to render the tank inefficient, another of 
these false bottoms identical in practically every 
respect to the one herein shown and described 
may easily be built in place upon the corroded 
false bottom in the same manner as the corroded 
false bottom was installed over the original bot 
tom of the tank, the additional false bottom 
merely being laid upon the upper face of the 
horizontal flange 8 of the sealing ring with a 

65 
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sand cushion between it and the false bottom 2 throughout the peripheral length of the ring and 
and an additional sealing ring placed upon the 
new or additional false bottom and sealed in 
place and tested in any of the manners heretofore 
metioned. This procedure may, of course, be con 
tinued indefinitely, depending upon the condi 
tion of the side walls and the capacity of the 
tank desired. 
What is claimed is: . 
1. In a round tank construction, a bottom and 

an upstanding side wall substantially perpendicu 
lar to said bottom, a layer of loose aggregate 
material covering said bottom, a round false bot 
tom resting upon said material and having its 
peripheral edge lying adjacent to and parallel 
ing the inside of said upstanding wall, and a 
sealing ring between the false bottom and the 
wall and continuously Welded to each, said Seal 
ing ring, said wall, and said false bottom con 
stituting an annular chamber, which chamber is 
provided with an opening in the confines there 
of, whereby a fluid may be introduced into said 
chamber to reveal any points of leakage in the 
Welding. 

2. In a round tank construction, a bottom and 
an upstanding side Wall substantially perpendic 
ular to said bottom, a layer of loose aggregate 
material covering said bottom, a round false bot 
tom resting upon said material, said false bot 
tom having its peripheral edge lying adjacent 
to and paralleling the inside of said upstanding 
wall and intermittently welded thereto, and a 
sealing ring between the false bottom and the 
wall and continuously welded to each, said seal 
ing ring, said wall, and said false bottom con 
stituting an annular chamber, which chamber 
is provided with an opening in the confines there 
of, whereby a fluid may be introduced into said 
chamber to reveal any points of leakage in th 
Welding. - 

3. In a round tank construction, a bottom and 
an upstanding side wall substantially perpendic 
ular to Said bottom, a layer of loose aggregate 
material covering said bottom, a round false bot 
tom constructed of plate sections welded together 
resting upon said material and having its pe 
ripheral edge lying adjacent to and paralleling 
the inside of said upstanding Wall and a sealing 
ring between the false bottom and the wall and 
continuously welded to each, said sealing ring, 
said wall, and said false bottom constituting an 
annular chamber, which chamber is provided 
with an opening in the confines thereof, where 
by a fluid may be introduced into said chamber 
to reveal any points of leakage in the Welding. 

4. A stationary metallic storage tank of large 
capacity, having a supplemental bottom member 
within the tank and having an approximate fit 
around its periphery with the upstanding sub 
stantially perpendicular side wall of the tank, a 
sealing ring having its lower peripheral edge 
resting upon the top of the supplemental bottom 
member inwardly from the peripheral edgethere 
of and welded thereto in liquid-tight sealed re 
lation throughout the length of the periphery of 
the ring, the upper peripheral edge of the ring 
resting against the inner face of the peripheral 
side wall of the tank above the supplemental bot 
tom member and Welded to the said side wall 

in liquid-tight relation with said tank Wall, the 
supplemental bottom member, the sealing ring 
and a portion of the tank side wall defining an 
annular chamber along the periphery of the sup 
plemental bottom member, and a tubular element 
leading into said chamber through an opening in 
the confines thereof, whereby a fluid may be 
Conducted into said chamber and underneath said 
supplemental bottom to reveal any points of leak 
age in the Welding. 

5. A stationary metallic storage tank of large 
capacity having a supplemental bottom member 
within the tank and having an approximate fit 
around its periphery with the upstanding side 
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wall of the tank, means supporting the supple 
mental bottom above the main bottom of the 
tank, and a sealing ring having its lower periph 
eral edge resting upon the top of the supplemen 
tal bottom member inwardly from the periph 
eral edge thereof and welded thereto in liquid 
tight sealed relation throughout the length of the 
periphery of the ring, the upper peripheral edge 
Of the ring resting against the inner face of the 
peripheral side wall of the tank above the sup 
plemental bottom and welded to the said side wall 
throughout the peripheral length of the ring and 
in liquid-tight relation with said tank wall, the 
Supplemental bottom member, the sealing ring 
and a portion of the tank side wall defining an 
annular chamber around the periphery of the 
supplemental bottom member, and a tubular ele 
ment leading into said chamber through an open 
ing in the confines thereof, whereby a fluid may 
be conducted into said chamber and underneath 
said supplemental bottom to reveal any points 
of leakage in the Welding. . 

6. A stationary metallic storage tank of large 
capacity, having a supplemental bottom member 

30 

within the tank and having an approximate fit 40 
around its periphery with the upstanding sub 
stantially perpendicular side wall of the tank, a 
Sealing ring having its lower peripheral edge rest 
ing upon the top of the supplemental bottom 
member inWardly from the peripheral edgethere 
of and welded thereto in liquid-tight sealed rela 
tion throughout the length of the periphery of 
the ring, the upper peripheral edge of the ring 
resting against the inner face of the peripheral 
side wall of the tank above the supplemental bot 
tom member and Welded to the said side wall 
throughout the peripheral length of the ring and 
in liquid-tight relation with said tank wall, the 
supplemental bottom member, the sealing ring 
and a portion of the tank side wall defining an 
annular chamber along the periphery of the Sup 
plemental bottom member, said annular cham 
ber having an opening in the confines thereof 
whereby a fluid may be introduced into said 
chamber to reveal any points of leakage-in the 
Welding. 

7. A tank according to claim 6, with the addi 
tion of closure means for said opening. 

8. A tank according to claim. 6, in which said 
opening is provided in said sealing ring. 

9. A tank according to claim 6, in which said 
opening is tapped, with the addition of a closure 
member therefor in the Way of a screw element. 

HENRY O. WALKER. 


