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In’ metal containers where the shell is en 
tirely or partly made up of flat surfaces or 
plates and must withstand internal pressure 
either under working conditions or for test 

5 ing purposes, the common practice heretofore 
has been either to dish the'surfaces where 
possible, as in cylindrical tanks, or where the 
containers are heXahedrons, the flat sides are 
generally braced on the inside with angles 

l10 or channels riveted to the shell, with the 
angles or channels tied together by tie-rods 

` or braces. This construction, however, ne~ 
cessitates the use ofy a comparatively large 
amount` of material for bracing and often 

15 necessitates an increase in ‘the thickness of 
the shell, toy givesuíiicient stiHness thereto 
with a comparatively wide spacing of braces, 
vthis wide spacing being necessary to give ac 
cessibility to all parts of the tank internally 

20 during erection and while in operation for" 
cleaning purposes or repairs. 
An object of the invention is to provide a 

tank or container with improved bracing or 
reinforcement so that it will have a maximum 

25 rigidity and resistance to internal pressure, 
with a minimum reduction in the capacityi of 
the tank caused by the insertion of the brac~ 
ing or reinforcing, and with a minimum of 
‘metal necessary for the construction of the 

30 tank and bracing which is adapted to carry 
a substantial top load such as a covering of 
earth, without deformation, and to resist an 
'internal pressure in excess of the unit weight 
of top load; with which ready access may be 

35 had to all parts of `the interior of the tank 
during both erection and operation; and 
which will be relatively inexpensive. Other 
objects and advantages will be apparent from 
the following description of an embodiment 

40 of the invention and the novel features will 
be particularly pointed out hereinafter in 
claim. ' 

En the accompanying drawing: 
Fig. l isa plan of a tank constructed in 

45. accordance with the invention; 
 Fig. 2 is an end elevation of the same; 
Fig. 3 is a sectional elevation on a larger 

scale of a portion of the tank at one of the 
corners; 

50. Fig. é is a fragmentary sectional eleva 

tion of a tank having the improved rein 
forcement" or bracing, which is applied there 
to in a slightly different manner; and 

Fig. 5.is a similar view showing a still fur 
ther mode of attaching the bracing to the 
tank walls. 

Referring particularly to Figures l to 3, 
the tank as illustrated, has the shape of a 
hexahedron, and its walls are designated by 
the reference characters a, I), c, d, e, f. The 
opposite walls of the-container are connected 
by tie-rods l which are spaced from one an« 
other and secured at their ends to the walls. 
of the tank by welding. In this embodiment 
of the invention the tie-rods have a length 
substantially equal to the distance between 
the walls which they connect, and the rods at 
their ends are welded, by a suitable welding 
fillet 2, to the inner faces of the walls which 
they connect. 

ranged in horizontal layers or groups dis~ 
posed at different elevations, as illustrated in 
Fig; 2. The rods of each group which eX 
tend between any two pair of opposite walls 
are preferably in engagement with and weld 
ed to the rods in the same group which con* 
nect the other two opposite lateral walls of 
the container. The tie-rods connecting the 
top and bottom walls of the container are 
preferably disposed along the corners formed 

The tie-rods connecting the i 
`lateral walls of the tanks are preferably ar 
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by the crossing rods in each group of hori- ? 
zöntally disposed tie-rods, and at each corner 
the vertical tie-rods are secured or tied to the 
horizontally arranged rods in any suitable 
manner, preferably by tackwelding.l The 
corner edges of the container may be rein 
forced by suitable angle members 3 which are 
welded, as at 4, to the intersecting walls. The 
intersecting walls at each edge may also be 
welded together as at 5. 
The vertical rods are thus welded to the 

top and bottom walls of the container and 
are adapted to carry stresses both in tension 
and in compression. Internal pressure from 
the contents of the tank produces forces in 
tension, and the tie-rods, vertical as well as' 
horizontal, then have no tendency to bend or 
buckle. If the tank is buried in the ground, 
as is frequently the case, with an overburden 
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of earth on the top, the tie-rods may also be 
put into compression. Under these condi 
tions the top wall ma be quite heavily load 
ed. With the tank lled, sufficient internal 
pressure may l be produced to support rthe 
overburden. However, when the tank is 
empty, the whole of the top load becomes ef 
fective to buckle the top wall. The weight 
of the overburden is then supported, in the 
construction of my invention, by the vertical 
tie-rods. These rods are, however, relatively 

, slender, and alone would be insufficient to 
/ carry the compression stresses produced by 

the overburden, since they would bend and 
twist from under the load. This tendency is 
resisted, and the vertical tie-rods are en' 
abled to carry the load of the overburden by 
the strengthening effect of the transverse tie 
rods which support the vertical tie-rods at 

20 frequent intervals. ' 
In Figure 4 a different manner of securing 

the tie-rods to the walls is illustrated. In 
this embodiment the opposite walls g and Íz. 
of the tank are connected by one or more tie 

25 rods 8, similar to, the'rods 1 and 6 but.which 
instead pass through apertures inthe con 
nected walls, the outer ends of the tie-rods 
being welded to the outer faces of the\con 
nected walls, as by a fillet 9. In Figure 5 a 

3o sli htly different manner of securing the tie 
ro s to the walls is illustrated. In this em 
bodiment one or more rods 10 which connect 
the walls z' and j of the tank extend through 
the walls and have their projecting ends 

35 threaded and carrying nuts 11. After the 
nuts are adjusted into contact with the outer 
faces of the walls, they may be welded to the 
outer face of the connected walls so as to seal 
the openings through which the rods pass. 

It will be observed that with this manner 
of bracing the tank a ainst internal pres 
sure, channel angle and 
heretofore commonl used have been replaced 
by tie-rods of unifbrm cross-section which 
occupy less space in the container and which 
can be so arranged relatively to one another 
that the space between them will be as large 
as possible, so as to enable oneto pass be 
tween them while erecting, cleaning or re 
pailiàin the tanks. When the tie-rods are 
we e 
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ing, and each tie-rod reinforces andstiifens 
the other tie-rods with which it contacts or 
to which it is secured. A tank with this 
type of bracing will have a maximum rigidity 
and will withstand exceptionally high inter 
nal and external pressures with a minimum 
amount of steel required for the construction 
of the tank and bracing. ' ' 

It. will be obvious that various changes in 
the details and arrangements of parts herein 
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to the wallsr of the container, thel 
forcesthereon will be tensile and not shear-  
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the principle and scope of the invention Ias 
expressed in the appended claim. 1 

I claim as my invention: ' 
In a device having lateral, top and bottom 

enclosing walls, a series of tie-rods arranged 
in horizontal groups at different levels, each 
group comprising two angularl 
rows of- rods anchored to oppose walls and 
connected at their points of crossing to form 
an integral truss construction, and a series of 
vertical tie-rods anchored to the to and bot 
tom walls with each rod dispose immedi 
ately adjacent the points of crossing of two' 
rods in several of the horizontal groups and 
connected to the two rods at each of such 
points of crossing, whereby the rods are re 
sistant to both internal and external stresses 
without deformation. 
In Witness whereof, ‘I hereunto subscribe 

my signature. 
- JOHANNES KJEKSTAD.  
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described and illustrated for the purpose of  
’Y explainin the nature of the invention, may 

65 be made' y those skilled in the art within " 
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