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This invention relates to-the internal bracing.
of liquid-storage tanKs ofthe.type. that.are used.
whilé buried in the.ground. Miinicipalities gen-
erally; require such tanks and especially those for.
the storage.of filel liquids. 6 be so Buried. . When.
such a tank is empty, the diit around’it tends to
put’ the tank .under compressive.forces. whereas
wHen such a tank is full, its liqnid contents and.
vapor pressure ténd*to put the tank: under ten-
sional forces. Thus,. it*is important to brace the.
tank internally so it ‘will ‘withstand assuredly both.
types-of:such.forces..

Heéretofore, this bracing has been’ done by using”
coliimnar . supports extending between adjacent
and opposite walls; with.fhe ends of ‘the columnar.
supports .in contact. with their: adjacent” walls,
birt-this required a-great many;such supports or
carrier bracing members in ordéer.to reinforce the
tank: adequately; So an obiject'of ‘this invention
is-to interpose load=distributing constructions be-
tween-the columnar.ends and theit adjacent walls.
with* o view to dispersihg the thrust (or the re-
verse) over-a larger wall area” whereby. fewer.
columnar supports or-bracing” members can be
used without detriment. Heretofore, it"Has fre-
quently-been considéred necessary to space such
supports not’ more than two feet apart, whereas.
by-the ‘use-of "this invention; one such support
can-be provided ‘for-each sixteen square feet' of .
wallt surface; In otHer words; one- fourth as. 30
many supports-can be used. THiS provides-more
space~for: cléanihg-and maintenance; as well as
féwer-piéces and more economical“erection and
fabrication:

This load2distributing ~construction comprises 35
1oad=distributing: or-base members-weldéd to the-
ends of bracingzmembers:as well as weldéd to-
the.:tink: wails.. THese: base members are H-
shaped and the ends of the bracing members are
connected therewith- or-welded*thereto substan- 40
tially,at:the.center: or:center-of gravity-of.that
H-shape.

Each such.H-shape.represents.a.rectangular
bracing area on the tank wall, and a pattern or
composition of such H-shapes:may be arranged: 45
otrpredetermined. for- respectiveswalls of ‘. tank
tosatisfy certain structural bracingarequirements.
The:arrangement..of- such a-pattérn covering a
tank: wall'may represent.rows:of ‘H-shapes suit=
ably spaced:from one anotherso-that these.rows 50
have: vertical as.well as:LHorizontal inteérsecting
lanes of wall.area-bebsween:them; the widths of
which lanes are such as to satisfy the structural
bracing requitements:

- Ohe-obiject-of: this invention is-to-provide:an: 55
internal bracing system that satisfies the struc=
tural bracing requirements that the proportion
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2
of; the-braced-- to-the unbraced portion-of the:
total tank wall ares-musé:nob-be. below a-certain -
specified -value; and also- that-sueh a .proportion
shoulds be: provided::substantially- uniformly- for-
respective wall areas-of the tank; and-to provide:
sueh  a-system.: that:can be constructeds cheaply!
and.quickly and:with:a: minimum of-weight; and-
can be erected with a minimum- of cost.in.labor:
and. with a: minimum- of- inconvenience: to-the
erecting crew:

To that end; this-invention- finds-embedimert.
in theload-distributing construetion disposed be-
tween:each-end:of the columnar support-and its-
adjacent tank wall. This~censtruetion-is-chars-
acterized in-part by the-shape of its:contact pat-~
tern with: the-tank wall; the extent.of which pat--
tern s significantly: larger:or:more extensive tham
the cross-sectional area or shape of the columnar:
support:. Depending upon:structurals: and-stress-
conditions-and:size: encountered: in the-design-of
any-particular-tank; the-size:and: proportions of
the Hishape:of:-the base members: may vary: It
is:therefore-one-of the.features:of-this invention:
to:provide base-members to:suit any particular-
requirement, by constructing:the: H=shapethereof:
fromysuitable ‘lengths:-of - commercially ‘available:
anigle: ironss Thattis-to:say; . after: the size- and”
proportions: ofr.the:H-shape: have: been fixed: by:
determining. therlengthssof the: vertical. and- of~
thes horizontal ‘portions: of:: the; H-shiape; such:
léng»ths-are:thenfcutaffom"the‘ﬁommercial?lengthsﬂ
ofiangleriron; and:tHesecut-off lengths:are then-
welded togetlier:to: constitutesthe H-shape. This>
Hsshape: then presents narrows longitudinal edges
ofrits: component portionail:in-one plane; namely
the:plane im-which these edgesiare torbe welded:
tothe tank wall:. Thusioneshank:of the:angle:
profiless of:: these: component: portions’extends at-
righit-angles:from the:face:ofithe tank wall; while:
the:other-shank:of these profilessextends parallel’
to and spaced:fiom: thatiface: Thus:the: hori=
zontal anglesiron of the Hxshape: presents parallel
L6 thie respectiver tank: wall aface to: which the:
pracing:member-proper ‘canr berwelded:

Thesihvention pessesses: other objects and fea-
turesofradvantage: some:of: which with: tHe fores-
gothg-will be: set forth: in: the following deserip~
tieny In: the: following: deseription . and: ifv the-
claimsy parts will be-identified by: specific names:
f6r convenience;. but they are:ihtended to be-as:
generier in - their:-application: to similar parts as
the art:will'permit: In theaccompanying draw-
ings there:has been:illustrated:the best: empodi--
mentr.of:'thHe invention known:to:me;. but’ such
embodiment is to-berregarded’as typical:only of’
many:possible:entbodiments;-andthe invention' is:
nobitocbe limited thereto..
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The novel features considered characteristic of
my invention are set forth with particularity in
the appended claim. The invention itself, how-
ever, both as to its organization and its method
of operation, together with additional objects
and advantages thereof, will best be understood
from the following description of a specific em-
bodiment when read in connection with the ac-
companying drawings in which

Fig. 1 is a perspective diagrammatic view of a
liquid storage tank in which the dotted lines in-
dicate sections taken upon the tank such as
represented by Figs. 2, 3 and 4;

Fig. 2 is a cross-section taken on the dotted
line 2—2 of Fig. 1, diagrammatically showing an
idealized pattern of the bracing system;

Fig. 3 is a longitudinal section taken on the
dotted line 3—3 in Fig. 1, showing a correspond-
ing view of the diagrammatical or idealized ar-
rangement of the bracing system;

Fig. 4 is a perspective view of a corner portion
as indicated by the dotted line 4—& in Fig. 1,
showing schematically the idealized load distribu-
tion pattern whereby the load upon the members
of the bracing system is transmitted to respec-
tive H-shaped bases;

Figs. 5 and 6 are detail perspective view ex-
amples of the vertical columnar and of the in-
clined bracing members respectively;

Fig. 7 is a perspective detail view example of
a combination of a vertical columnar with an in-
clined corner bracing member.

According to the diagrammatic Figs. 1, 2 and
3, a rectangular tank {0 has a bottom {1, a top
12, longitudinal side walls 12 and i4 and end walls
i5 and {6.

The system of brace members diagrammatically
shown in Figs. 2 and 3 comprises three rows R?,
R?, R3 of vertical members or columns {7 inter-
connected by horizontal brace elements {8 and
182, Each of the bottom, top, side and end walls
is stiffened with respect to each of its adjoining
tank walls or portions by means of three rows
R?, RS, RS of inclined corner brace member (9,
20 and 21 respectively. Thus there presents itself
a pattern of vertical columnar and of inclined
corner brace members as representatively illus-
trated in the perspective showing of the corner
portion in Fig. 4. This pattern includes vertical
columns {7 such as detailed in the perspective
Fig. 5, inclined corner brace members 28 such
as detailed in the perspective Fig. 6, and a plural
brace connection or connection of several con-
verging brace members as exemplified at point
M in the perspective Fig. 4 and as detailed in
the perspective Fig. 7 comprising a vertical co-
lumnar member and a pair of inclined corner
brace members, all converging upon and welded
to a common H-shaped brace structure.

The entire bracing system is shown to com-
prise exclusively straight lengths of standard steel
profiles, namely those that are L-shaped in cross-
section or known as angle irons. These lengths
of profile irons are welded together to compose
the various bracing elements including their H-
shaped bhases, and these bases in turn by way of
their H-shaped pattern are welded to the respec-

tive walls of the tank. The vertical member T

as exemplified in Fig. 5 comprises a vertical co-
lumnar portion or angle iron 22 to which is

welded at each end a horizontally extending H- -

shaped load-transmitting structure 22 compris-
ing & transverse portion 24 to each end of which
in turn is welded a transverse portion 25 and 26
respectively. The portions 24, 25 and 25 of the
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base are welded together in such a manner that
their edges 242, 252 and 26® fall into a common
plane, namely that of the respective tank wall
portion to which they in turn are welded. The
height k1 of portion 24 is shown to be somewhat
greater than the height k2 of the portions 25
and 26. As an alternative, instead of the L-
shaped cross-sectional profile of portion 24 a
T-shaped profile may be used, with the base edge
of the T to be welded to the tank wall. Accord-
ing to another alternative the transverse portion
24 being L.-shaped or T-shaped in cross section
may be used with or without the supplementary
cross pieces 25 and 26.

The example of an inclined corner brace mem-
ber 20 in Fig. 6 comprises an inclined bracing
portion or angle iron 27 cut on the bias at each
end in such a manner as to render it suitable
for welding connection with a horizontally ex-
tending H-shaped base structure 28 and with a
vertically extending H-shaped base structure 29.

- The base structures 28 and 29 of this inclined

25

element are identical with the base structure 23
described in connection with Fig. 5. The ex-
ample of a plurality of bracing members converg-
ing upon and welded to a common H-shaped base

... struecture (see Fig. 7) comprises a vertical or co-

30

40

45

50

55

60

65

70

({]

lumnar angle iron 30 and substantially converg-
ing upon it a pair of inclined corner bracing ele-
ments or angle irons 31 and 32. all welded to a
common H-shaped base structure 33. This ex-
ample corresponds to the juncture of bracing
members at point M in Fig. 4. .

. An inspection of Figs. 2, 3 and 4 will further
show that the inclined corner braces 21 converge
upon and are welded to a common H-shaped base
structure as exemplified at point P (in Fig. 4)
while an examvle at point @ (in Fiz. 4) shows a
third brace member 21 joining the two other
members 2{ upon a common H-shaped load-
transmitting base structure.

I claim:

In a tank for the storage of lignids having top,
side and end walls, internal bracing means ex-
tending hetween and interconnecting two of said
walls comprising a load-distributing H-shaped
base member welded to each wall. the H-shape
of said base member comprising component por-
tions in the form of angle irons and disposed for
edgewise contact of the one shank of said angle
irons with the wall and thus presenting an H-
shaped contact edge welded to the wall, and a
bracing member having welded connection with
the central portion of said H-shape. -

FRED L. PLUMMER.
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