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- section and the plane of secticrn of the tank
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To all whom it may concern:
Beitknownthatl, WILLIAM GRAVER, 3 citi-

zen of the United Stdtes of America, residing

at Chicago, in the county of Cook and State;
of Illinois, haveinvented certain newand use-
ful Impmvements in Storage-Tanks, of whiech
the following is a spemﬁeatmn |

My 1nvemmn relates to certain 1mpwve-
ments in storage-tanks, the object being to
produce a light, Sub&taﬂﬁml and non-eollapgl-
ble storage- tamk also to group together a
number of tanks, soas toform a eructme for
storing grain, &e in such a manner as to
give the greatest stoun o-capacity possible in

pr opmtmn to the area occupled by the str ue-

ture.

To such end 1t con sxsts in certain novel fea-_'

tures of construction and arrangement which
will be fully deseribed in the following spect-

fication and more deﬁmtely pomted Out in the

appended claims.
The invention is clearly 11111strated in the
drawings furnished herewith, in which—
Figure 1 is a vertical cmssﬂseotwn through
two of tha tanks, the line of section beinn'

11, Fig. 2, certain portions of the right- hand'

mm; being broken away-to expose _other_ Im-

portant parts which would otherwise be hid-

den from view. Fig. 2 is a planview of four
tanks ﬁ*rouped tmether the walls and verti-
cal supporting membels being in horizontal

lettered « being at « @, Fig. 1, the one let-
tered v at iy v, Fig. 1, and the ones lettered 2

at z z, Fig. 1, the object of taking the sections
- at different points along the same being to
show the manner of bracing the structure at
these three different pemts

Kig. 3 is a de-

' tail horizontal section through the walls and
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a tank which shall be absolutely non- eollapm—j
ble, the great weight of the contents tending:

vertical supporting members, the section be-
ing taken at 3 3, Fw‘ 1. Fig. 4 is a detail

pl&n view of a bmeket used in connection
with this construction, and Fig. 5 is a detail

sectional view of a med:f.ﬁcatlon

In the construction of storage-tanks mueh;

iculty has been encounter ed in producing

to hend and br e‘Lk the tie-rods which extend

from wall to wall, especially in their move-

ment downward when being withdrawn.

When these tie-rods break, it is evident that |

in common with the ad,]acent tanks.

' the Walls are apt to spring outward and the
structure collapse. My inventionisintended
to obviate this difficulty, and to such end I

have devised a peculiar bracing which effec-

tually prevents any such dlsastel
The drawings show a number of taan

grouped together to Torm a structure; but a

number of tanks are broken away in order
that the views may be as large as possible fo
clearlyillustrate the 1111*en’r1011 Theremoved
tanks are constructed similarly to the ones

I shown.

- A represents the outside or bounding walls
of the structure; but these walls also form
side walls for the fanks located adjacent to
the said walls.

B represents the inner walls, running lon-
gitudinally and transversely thwuwh the

structure and dividing the same into separate

tanks, each inner ta,nh havm o therefore walls
By ex-
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tending the dividing-walls in this mannerthe

tanks are made square in cross-section, and

inasmuch as all the tanks are wntmuous to

each other all of the ground area ocenpled by
the structure is com*er‘bed into storing space.

The walls are preferably constructed of steel
or iron to give strength, lightness, and dura-
bility to the structure, and it is obvious that
the walls may be built up of plates, asis cus-

| tomary in the construction of iron structures

of thisclass. Other material suitable for the

purpose may, however, be emploved if de-
sired.

To support the ﬁalls I p}. mTlde vertically-
extending webs or upllﬂhts C, which taper

toward the top, these webs being arranged

within each tank in such a manner as to have

mately one-third the distance from the cor-
ners. 'The walls are secured to the webs by
means of angle-irons ¢, which extend on either
side of the webs and are riveted to the webs
and walls, respectively, asseenin Fig. 3. Be-
sides supporting the walls of the tanks these

‘webs are strengthening-ribs, preventing the
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two at each wall, each web being approxi-
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walls from buckling at any point, as it is im-

possible to bend them transversely., The
roofing D may also be supporied by these
webs, as shown in the drawings, and certain
ones are extended above the 16513 to form sup-
ports for a chamber D', which generally con-
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- strength thereotf.

tains the machinery used in connection with
structures of this class.

The webs prevent the walls from buckling
at any point on account of their width, and 1
have provided braces ¢', extending from the
edges of the webs to the walls of the tanks at
an angle of approximately forty-five degrees
to hold the webs rigid against lateral strain
and at the same time forming a stay for the
walls, thus. dividing the large wall-space into
smaller ones and therefore increasing the

or othe1 wise fastened to both the web and wall
and are placed at regular intervals along the
walls of the tanks, as is seen in Fig. 1.

K represents the foundation, which may be

constructed of any suitable matenal E' be-

- ing posts or piers located under all of the in-
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temal webs C and under all of the intersec-
tions of the cross-walls. DBrackets E-* are

- placed upon the foundation walls and piers

and are formed with inclined faces ¢, upon
which are laid the funnel-shaped bottoms B’
of the tanks, outlets b being provided in the
said bottoms for the escape of the contents.
The brackets which support the webs are
formed with only-two inclined faces, but the
ones at the intersecting walls have four in-
clined faces conformmg to the under surfaces
of the bottom. The lower ends of the webs
are beveled off to the angle of the bottom and
are secured thereto by means of the angle-

irons ¢, which extend along the lower edges

of the webs, as seen at ¢, and are riveted to
the same and the bottom, respectively. Mid-

- way between each pair of webs C C two short

40

plates.
be single plates or a number secured together

angle-irons C' C' are secured to the walls of
the tanks, a diagonally-extending brace C-
being rlveted to these short angle-irons and

to a T-—11 on C3? riveted to the bottom as seen
in Fig. 1.

ports the bottom.

Between the braces ¢’ I provide plates or
braces ¥, connecting the inner edges of the
webs C and forming octagonal braces or tie-
These octagonal braces may either

in any ‘suitable manner. An gle-irons f f are
provided at each point of contact of the oc-

tagonal braces with the webs by which they

may be rigidly secured to the webs. DBraces

f? extend from all of the corners of the tanks.

to the octagonal braces,and braces f° connect
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the latter with the walls at points midway
between the webs, the object of which will
hereinafter be more fully explained. 'The
braces f® of the lowest set are secured be-
tween the angle-irons C' in place of being riv-
eted chrectly to the walls.

The braces G (shownin Fig. 2) are mtended:
to support the flooring in “the upper room
which usually contains the machinery. Said.
. braces are secured directly to the webs.

the one shown being suitable for the purpose.
From the above it will be seen that this par-

The angle-irons C', br ace C?, and.
T-iron C?form a han ging br acket Whmh sup-

The
arrangement of these braces is immaflerial,
l

These braces ¢’ areriveted |

by using thin plates in their place this diff]

597,879

| tieular bracing and arrangement gives great

strength and rlﬂ'ldlty to the Strneture, and

each fank may be filled without regard to the

others—that is to say, the walls of each tank
are braced separately—so that each is inde-

pendent of the others, so far as such bracing

is concerned. It Wlll be noticed that no tle-
rod% are used in thisconstruction, tie-rods be-
ing too light to prevent the walls from bulg-
ing outwmd from the great thrust exelted
upon them. Ithas been found that the tend-
ency of the downwardly-flowing grain is to
break the tie-rods, and I have chseovered that

culty 1s removed The width of these pl&tes

‘may be proportioned to the weight and pres-

sure that 1s to come upon them.

The object of the octagonal brace 1s to as-
sist in preventmﬂ' the W&]ls from bulging out-
ward. Inasmuch-as the thrust of the con-

tents is always downward and outward it

tends to force the walls outward; but it is
evident that the octagonal brace must pre-
vent this, as no two opposite walls can 1in-
crease the distance between themselves with-
out elongating the octagonal brace and there-
by bringing the two other walls nearer to-

‘gether, whlch is impossible, because the con-

tents must press equally against all of the
walls. The motion of the grain in.its down-
ward movement 18 in the form of an Inverted
cone, the tendency being to force the octag-

| onal braees toward the center of the tank,

but this is prevented by the use of the braces,
‘f* £3 which connect them with the walls.
These tanks may evidently be used singly or
in groups, as desired, inagsmuch as each has
a complete set of blaemﬂ* by itself. In the
above the webs C have been shown and de-
seribed as flat bars or plates, but this is not
essential in my device, as the webs may be
formed of I-beams or other similar beams.
An I-beam is shown in Fig. 5 and it extends
through openings in the bottom B’ and rests
upon a foundation-plate O. When this form
of web or upright is used, it is left square
upon the lower end, so-as to have a perfect

bearing upon the foundation-plate, the bot-

tom B’ being secured to the I-beam by means
of a casting o. The webs have also been
shown and described as arranged in sets of
eight, two upon each wall, and connected by

octagonal braces, but this may also be al-

tered according to the size of the tanks and
strength required of the supporting mem-
bers—as, for instance, one web may be se-
cured upon each wall and a square brace
used to conneet the four, or several webs may
be arranged along each wall and connected
with a brace of suitable number of sides to
form a perfectly secure and subsfantial con-

‘necting-brace for the webs.

I claim as new and desire to secure by Let-
ters Patent—

1. A tank having sheet-metal walls sup-
ported against lateral strain and braced by
the inwardly-extending web-shaped uprights
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secured vertically to the sheet-metal walls

- and extending inward therefrom, and a series
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of tie rods or braces connecting the inner
-edges of these webs, whereby the outer

are supperted ag ainst bulging, the webs offer

the minimum resmtanee to the vertical and
| connecting the free edges of the webs, the di-

inward movement of the contents, and said
webs are supported laterally by each other;
substantially as described.

2. A sheet-metal tank four-sided in hori-
zontal section having secured to the inner

side of each wall a pair of vertically-extend-

ing web-shaped braces, and an octagonal se-
ries of tie rods or braces connecting the inner
edges of said web-shaped bmees substan-
tmlly as described. |

- 3. Atank comprising boundmfr walls, ver-

tically-extending supportmﬂ'—webs secured to

the walls and connected together by a brace,

a trough-shaped bottom secured to the Webs,
supporting members secured to the bottom
and diagonally-extending braces connecting
the said supporting members with the bound-

ing-walls; subﬁtantmﬂy as described.

25

~ wallswith the bottom, the webs beingadapted
to rest upon the bmcket&, and to snppmt the

4. A tank comprising walls, Vertwally-e*c-'
tending supporting-webs secur ed to the walls,
funnel-shaped bettom B, brackets, ¢, and di-

agonally-extending br aees, C’ cora.nectmg the

walls; substantially as described.
5. A tank comprising four bounding-walls,

and afunnel-shaped bottom,supporting-webs, |
C, resting upon suitable foundations and |

adapted to support the walls and bottom, a

Dmce eonnectmff each web Wlt]l the next ad— !

walls

| Jacent one, and the braces, ¢', connecting the

inner edwes of the webs with the walls; sub-
St&]lt]dlly as described.

6. A tank comprising four bounding-walls,
supporting-webs, C, arranged in pairs “and se-
cured to the Walls, the oet&ﬂ'onal braces, b,

agonally- eatendmg braces , 7% and braces, f°
connecting the octagonal bmee with the xmlls ;
subst&ntlally as described.

7. A storage structure comprising an exte-
rior boundmg‘ﬁ all, longitudinally and trans-
versely extending mtel ior walls dividing the

| structure into a number of equal-sized t&nkg,

a funnel-shaped bottom for each tank having

| an outlet in the bottom, a set of supporting-

webs in each tank, each set being made up of
pairs secured to each wall and adapted to sup-
port the walls and bottom, octagonal braces
connecting -each Web with each &dmcent web
and the braces, ¢', connecting the free ends

of the webs with the walls of the tanks; sub-_

stantially as described.
8. Thecombination with a tank havmﬂ’ ver-

.twal,sheet - metal walls, and vertical web-
shaped braces secured to sald walls and ex-

tending inward therefrom, of a funnel-shaped
bottom secured to said walls and braces and
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supported therefrom by means of a metal an- 65

gle, 0,adapted to be secured to the bottom and
the wall and to embrace and be fastened to
one of the braces; substantially as deseribed.
- WILLIAM GRAVER.
Witnesses:
E. A. BRYAN,
CHAS. O. SHERVEY,




	Drawings
	Front Page
	Specification
	Claims

