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UNITED STATES ??? ENT OFFIC ??? 

1928,640 
(CONTAINEER, 

Harry C. Boardman, Chicago, Ill., assignor to 
Chicago Bridge & Iron Company, a corpora 
tion of Illinois 

Application July 2, 1931. 

A Cairns. 

This invention relates to improvements in con 
tainers and more especially containers adapted 
for holding gases, liquids, or liquids and gases, 
under pressure. My invention is especially appli 
cable for use in connection with sheet metal con 
tainers of relatively large size. 

By the use of my invention, containers of the 
character referred to may be built so that the 
sheet metal plates thereof require a relatively 
Small amount of dishing. That is, in the practice 
of my invention the sheet metal plates of which 
the container is formed are all rolled so that the 
curvature thereof lies substantially in one plane. 
In Some cases such curvature will also conform 
to a single fixed radius. 

It is well known that containers of the char 
acter referred to, designated a hold pressure, must 
have curved walls instead of flat ones. For ex 
anple, in the case of holding gas pressure only, 
where there is no weight of liquid or liquid head 
to be considered, the ideal shape is spherical. 
Containers of this shape, however, are rather ex 
pensive to build, and the support of the same is 
difficult. A cylindrical container is much cheaper 
and easier to build and support; and is just as 
good as far as holding pressure is concerned, 
except for the problem of closing the ends. The 
plates of a cylindrical container need not be 
dished at all and may be rolled with a curvature 
in one plane only and that on a fixed radius. 
When it comes to closing the ends, however, the 
Sarine difficulty is experienced as in connection 
with the making of a sphere. That is, the ends 
Anust be substantially spherical in shape, which 
requires the dishing of the plates the same as in 
the case of the plates of a sphere. The principal 
feature of my invention is the making of a con 
tainer for holding gases under pressure in such 
shape that this difficulty of closing the ends is 
eliminated. 
Although I have referred to containers for 

holding gases under pressure, my invention is also 
useful with some modifications in connection 
With the making of containers adapted to be 
partly filled with liquids, for example, volatile 
liquids, where there is also a certain amount of 
internal or gas pressure to be held. 
In those forins of devices embodying the fea 

tures of my invention shown in the accompany 
ing drawings 

Figure 1 is a top plane view; Fig. 2 is a view. 
taken as indicated by the line 2-2 of Fig. 1; 
Fig. 3 is a view similar to Fig.2 showing a modified 
form; Fig. 4 is a view similar to Fig. 2 showing 

Serial No. 553,424 
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another modification; and, Fig. 5 is a view similar 
to Fig. 2 showing a third modification. 
AS shown in the drawings, the containers illus 

trated in Figs. i and 2 are primarily adapted for 
holding gases only. The container here shown 
is in the shape of a torus, or a solid generated by 
the revolution of a circle about an axis in its 
plane (extended). In simple language, the con 
tainer is in the shape of a doughnut. As shown 
in FigS. 1 and 2, the torus is made of a plurality 
of sheet metal plates 10, 10 with their adjacent 
edges fastened together to form seams 11, 11 by 
Welding, riveting, or any other desired method. 
It will be seen that each of the plates 10 re 
quires very little dishing. These plates may be 
Inade relatively narrow and long So that Such 
dishing is not of much consequence. By in 
creasing the diameter of the torus it is evident 
also that the amount of dishing in the plates may 
be decreased. That is, as the diameter of the 
torus is increased, the container becomes more 
nearly cylindrical So that the plates 10 forming 
the shell or wall thereof may be made by curv 
ing the same Substantially in one plane. In 
general, it may be stated that the container is 
Substantially cylindrical in shape, but curved so 
that its ends are joined; thus eliminating the 
difficulty of closing the ends by curved or spheri 
cal walls. Each of the plates 10 is preferably 
relatively long and narrow, and the separate 
plates 10 are radially arranged in forming the 
torus, instead of circumferentially arranged. By 
radially arranged, I mean that a vertical central 
Section of the torus will cut the plates length 
Wise instead of CrOSS-Wise, 
The modified forms shown in Figs. 3, 4 and 5 

are especially adapted for holding volatile liquids 
in which the gas pressure is to be confined. A de 
tailed description of these forms is not necessary. 
It will suffice to say that they are substantially 
the same as the containers shown in Figs. 1 and 
2, except that the torus is somewhat flattened. 
This flattening is advisable in cases where there 
is to be some liquid in the container. I need not 
describe the exact curvature of the section. Such 
curvature may be substantially as shown in 
either of Figs. 3, 4 or 5. If desired, the curva 
ture may be the same as the curvature of the 
CrOSS-Section of the container shown in Horton 
Patent No. 1,622,787 of March 29, 1927. 

In Figs. 3, 4, and 5, the sheet metal plates are 
indicated respectively by 110, 210 and 310; and 
the seams by 111, 211 and 311, respectively. The 
container of Fig. 3 is provided with a substan 
tially flat bottom 1.12; that. of Tig. 3 with a 
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2 1,928,640 
curved or rounded bottom 212. The container vention as broadly as permissible, in view of the 
of Fig. 5 has a flat bottom 312 that is slanted 
upwardly and inwardly. It will be found that if 
the curvature of the section be computed from 
the formula 

r= P-2 
r 

as explained in the patent above referred to, a 
flat bottom will not be horizontal. This is due 
to the fact that a horizontal plane tangent to 
the lowest point of the inner portion of the curve 
is not co-existent with a horizontal plane tangent 
to the lowest point of the outer portion of the 
curve. The bottom, therefore, will slant up 
wardly and inwardly as shown in Fig. 5. 
While I have shown and described certain emi 

bodiments of my invention, it is to be under 
stood that it is capable of many modifications. 
Changes, therefore, in the construction and ar 
rangement may be made Without departing from 
the spirit and scope of my invention as disclosed 
in the appended claims, in which it is my in 
tention to claim all novelty inherent in my in 

prior art. 
What I regard as new, and desire to secure by 

Letters Patent, is: 
1. A closed pressure container in the shape of 

a torus with its wall formed of sheet metal plates, 
Said plates being relatively long and narrow 
and radially arranged. 

2. A closed pressure container in the shape of 
a flattened torus with its Wall formed of Sheet 
metal plates, said plates being relatively long 
and narrow and radially arranged. 

3. A closed pressure container in the shape of 
a flattened torus with rounded bottom with its 
wall formed of sheet metal plates, Said plates 
being relatively long and narrow and radially 
arranged. 

4. A closed pressure container in the shape of 
a flattened torus with its bottom slanted up 
wardly and inwardly and with its wall formed 
of sheet metal plates, said plates being relative 
ly long and narrow and radially arranged. 

EARRY C. BOARDMAN. 
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