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8 Claims. (C. 220-15) 

The object of this invention is to devise a novel 
metallic liquid container in the form of a drum, 
barrel or keg, which can be maintained in a Sani 
tary condition and which will have no harmful 
effect on the liquids contained therein. 
My present invention, although not limited in 

its use, is especially adapted to receive beer and 
other liquids, which are easily contaminated and 
may quickly acquire a permanent bad taste if any 
impurities are present in the container. 

It is now customary to make barrels of this 
character of wood and it has been deemed eSSen 
tial, in order to obtain the proper quality of barrel, 
to employ selected white oak sawed from the heart 
wood of the tree. These barrels are expensive to 
construct and costly to maintain in a Satisfactory 
condition under hard, constant usage. The Wood 
is of a porous nature and difficulty in coating or 
lining the barrel to prevent absorption and Con 
tamination of the liquids contained therein, is 
always present. Furthermore, there is not at 
this time in this country or in foreign countries 
a sufficient quantity of white oak of the proper 
character as to quality and age, that can fill the 
demand. 

Therefore, a further object of this invention is 
to devise a novel metallic container Which can 
be economically constructed from sheet metal of 
a non-oxidizable nature, such as for example 
Stainless steel, Monel metal or other metals of 
similar characteristics. V 

In carrying out the invention I provide a double 
walled container of sheets of this character and 
between them I interpose a corrugated spacing 
member which is welded either to the inner or 
the outer shell of the drum as may be desired 
and unite therewith end closures in such a man 
ner, that an insulating vacuum surrounds the 
container. The end closures are also preferably 
constructed in a similar manner so that an inner 
and outer metal disc is provided which are welded 
together and reinforced by a corrugated member 
to provide an insulating vacuum in each closure, 
and also to provide the requisite strength to pre 
vent injury to the container regardless of the 
severity of the usage to which, it is subjected. 
In this manner, I am able to construct a Ene 

tallic container which may or may not be pro 
vided with a bilge and which may be formed of 
thin sheet metal, so that when completed it will 
approximately cost the same as to manufacture a 
Wooden barrel, Will be practically indestructible, 
will be sanitary and readily cleansed, with no, 
sharp corners to collect dust, dirt or bacteria, 

which will have its walls properly insulated SO 
that no material change in temperature or con 
dition of the liquid will occur during shipment 
from the place of manufacture to the place of 
distribution or until used. 
By constructing the inner shell of the barrel of 

thin sheets of non-oxidizable metal which Will 
not absorb the liquid or affect the condition of 
the liquid within the container I overcome the 
necessity of employing any coating or lining On 

which containers of this character are subjected, 
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the inner shell, which is not only an expensive . 
operation, but, due to the severe handling to 

the lining often becomes cracked or broken, and 
thus ineffective for the purposes for which it was 
intended. 
Owing to the provision of a corrugated Spacing 

70. 

member, which may be of ordinary low carbon 
steel because of the way in which I completely en 
close and protect it between non-oxidizable metal 
members, I am able to employ much thinner 
sheets for the inner and outer drums, as the 
strength of such sheets is greatly increased due 
to the manner in which the component parts of 

75 

the container are welded together to provide a 80 
unitary structure. ) 
A further object of my invention is to devise a 

novel construction and arrangement of a rein 
forced metallic container which, if desired, may be 
vacuum Sealed. 
With the above and other objects in view, as 

will hereinafter more clearly appear, my inven 
tion comprehends a novel construction and ar 
rangement of a metallic container. 

It further comprehends a novel metallic Con 
tainer comprising an inner and an outer shell to 
one of which is welded a corrugated liner, the 
shells being welded to a third member at their 
ends and being provided with end closures, which 
are preferably similarly reinforced with a cor 
rugated liner and which are welded to the shells, 
and such end closures may also be vacuum sealed. 

It further comprehends a novel metallic con 
tainer which may be of a bilge construction and 
comprises a plurality of shells welded together in 
a novel manner, reinforced in a novel manner at 
their ends, and provided with means for forming 
a vacuum between the inner and Outer shells. 
Other novel features of construction and ad 

vantage will hereinafter more clearly appear in 
the detailed description and the appended claims. 
For the purpose of illustrating my invention, I 

have shown in the accompanying drawings forms 
thereof which are at present preferred by me, 

will not absorb the liquid contained therein, and since they will give in practice satisfactory and 
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reliable results, although it is to be understood 
that the various instrumentalities of which my 
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invention consists can be variously arranged and 
organized and that my invention is not limited to 
the precise arrangement and organization of 
these instrumentalities as herein shown and de 
Scribed. 
Figure 1 is a sectional view of a metallic con 

tainer, embodying my invention. 
Figure 2 is a sectional view, the section being 

taken on line 2-2 of Figure 1. 
Figure 3 is a sectional detail on an enlarged 

Scale. 
Figure 4 is an elevation, partly in section and 

partly broken away, of another embodiment of my 
invention. 

Figure 5 is a section on line 5-5 of Figure 4. 
Figure 6 is a side elevation partly in Section of 

another embodiment of my invention. 
Figure 7 is a side elevation partly in Section of 

another embodiment of my invention. 
Figure 8 is a fragmentary view of another em. 

bodiment of my invention showing the intermedi 
ate corrugated shell as welded to the inner shell 
and bonded to the outer shell. 

Similar numerals of reference indicate corre 
sponding parts. 

Referring to the drawings: 
Referring first to the embodiment shown in 

Figures 1 to 3 inclusive, 1 designates. a metallic 
container embodying my invention. This form 
of metallic container is provided with an inner 
cylindrical shell 2 formed of thin sheet material 
of a non-oxidizable character Such as for exam 
ple, stainless steel, Monel metal, or similar met 
als. A sheet of stainless steel or other metal is 
rolled into a cylindrical form, and the meeting 
ends are united by an air tight butt Welded Seam 
as at 3. The inner shell 2 is surrounded by a 
corrugated sheet metal reinforcing member 4. 
This member 4 is formed of thin sheet metal 
which, in this form of my construction, is corru 
gated transversely of its length and the sheet 
metal employed may have any desired charac 
teristics and may be any economical type of mild 
steel. 
The valleys of the corrugations are, as illus 

trated, electrically welded at spaced intervals, 
as at the spots 5 to the inner shell 2, although, 
if desired, they may be electrically welded to the 
outer shell 6, which has a close or friction fit 
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on the corrugated reinforcing member 4. This 
outer shell 6 is preferably formed from thin 
sheet metal of the same characteristics as the 
inner shell 2, and the free ends are united by 
an air tight butt welded Seam 7, See Figure 2. 
The spot welds 5 may be spaced as desired, and 
are, preferably, a few inches apart throughout 
the area of the inner shell 2. The ends of the 
two shells are reinforced by means of an annular 
channel member 8, preferably of non-oxidizable 

35 
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metal, which is fixed in an air tight position by 
means of the continuous arc welds 9. In certain 
instances either the channel member 8 or the 
reinforcing member 19 may be dispensed with. 

If it is desired to vacuum seal the insulating 
Space between the two shells 2 and 6, the corru 
gations of the intermediate reinforcing member 
4 are apertured as at 10 throughout its length to 
facilitate such an operation. 
The end closures may be of any desired or 

Conventional character, but I have preferred to 
illustrate them as being of a similar construction 
to that of the side walls of the metallic container. 
Each end closure, as illustrated, consists of a cup 

1,927,255 
shaped inner end member 11, to which is welded, 
by the air tight arc weld 12, an outer disc 13, 
and, between these discs, are provided corru 
gated discs 14, secured by the spot welds 15 to the 
disc 13. If the space between the inner and Outer 
end closure members 11 and 13 is to be vacuum 
sealed, the corrugations in the disc 14 are aper 
tured as at 16. The flange of the end closure 
member 11 is resistance line Welded as at 17 to 
the inner shell 2, and, at its free end, it may also 
be arc welded as at 18 to the inner shell 2. 

Devices of this character are subjected to very 

80 
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hard usage, since they are often, when filled 
with liquids or other materials, dropped from a 
truck or platform down onto a concrete pave 
ment, and, since the inner and outer shells are 
thin sheet metal, I preferably reinforce the ends 
of the container by means of a heavy annular 
channeled member 19, preferably of mild or low 
carbon steel which is arc welded at 20, to the outer 
shell 6, and, as at 21, to the discs 13. 23 des 
ignates a conventional vacuum valve for the 
space between the members 11 and 13 of the 
end closures. 
The bung hole may be formed in any desired 100 

or conventional manner, but I have preferred 
to illustrate it as being formed by a threaded 
collar 24, which is permanently attached to the 
inner shell 2, and arc welded thereto as at 25. 
This collar receives a casting or forging 26, adapt 
ed to receive the bung. The casting or forging 
26 at the outer end has a flange 27 which is air 
tight arc welded at 28 to the depressed portion 
of the outer shell 6 surrounding such flange. 

29 designates a spile which may be of any de 
sired or conventional construction, which is pref 
erably air tight arc welded to the members 11 
and 13 of the end closure, as indicated at 34 
and 30. 
In the form of my invention shown in Figures 

4 and 5, the construction is similar to that al 
ready described except that the corrugations of 

90 

95 

105 

10 

15 

the reinforcing member 4 between the inner and 
the outer shells 2 and 6 has its corrugations 31 
running longitudinally instead of transversely, 
as seen in Figure 1, and the apertures 10 are not 
needed. I have therefore identified the corre 
sponding parts by the same reference characters, 
it being understood that both of these embodi 
ments come within the spirit and scope of my 
invention. - 

The corrugations are Welded as at 32 to the 
inner shell 2, the base of each corrugation pref 
erably being spot welded a few inches apart to 
the inner shell 2 in the same manner as the cor 
rugations shown in Figure 1. The outer shell 6 
has a friction fit on the corrugated reinforcing 
member 4, in the same manner shown in Fig 
ure 1. 

It will be noted that the corrugations of the 135 
reinforcing member 14 of the end closures, in 
Figure 1, extend transversely, while, in Figures 4 
and 5, they have a circular arrangement being 
concentric with each other, as shown at 33, in 
Figure 5. 

It will also be noted that the heavy reinforcing 
member 19, shown in Figure 4, which protects 
each end of the container, does not have an in 
board flange, and that the arc weld 18 in this 
instance unites the inner shell 2 and the cup 145 
shaped member 11 to the reinforcing member 19 
in a single Operation. 

It is to be understood that I do not desire to 
be limited to the specific methods of welding de 
scribed herein. I have merely designated the 150 

20 
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40 
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- method best Suited, under present day practice, 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

65. 

inner shell 2. 
members 11 are then resistance line welded to. 

With Which to obtain satisfactory results for each 
particular operation required in the assembling 
of a complete container. For example, I have 
preferred to show the ends of the shells 2 and 6 
joined by butt welds, but, under certain condi 
tions, the end of these shells would be joined 
by resistance Sean Welds. The thickness of the 
'metals used, the character of these metals, and 
the extent of the facilities available in the manu 
facture of containers, particularly the special 
equipment provided, will determine the welding 
methods to be followed. 

It will also be understood by those familiar with 
'the fabrication of thin sheet metals, that the 
mere uSe Of a thin corrugated liner will not ma 
terially increase the resistance of the wall to 
deformation from Severe blows. However, the 
minute a thin corrugated liner is welded through 
out its area, to a thin support an entirely differ 
ent condition is created to produce unusual 
strength, because all possibility of the liner 
Spreading under shock is removed. It is of 
course possible to obtain great strength without 
Welding, but the increased thickness of the metal 
Would make the cost prohibitive, the weight ex 
ceSSive, and the use of the container limited. 
The procedure in manufacturing the container 

ShoWin in Figures 1 to 5 inclusive is as follows:- 
The inner shell 2 is cut to size and a hole punched 
in it to receive the bung. It is then rolled into 
shape, and its ends butt welded and ground to 
form a Smooth air tight joint. The reinforcing 
member 4, which has been cut to size, corrugated 
and punched to permit free access to the bung 
Opening of the inner shell 2, is apertured, rolled 
into shape and pressed into position on the inner 
Shell 2. The free ends of the corrugated men 
ber 4 are held in position on the inner shell 2 
and spot welded thereto. These two members 
are then revolved, preferably by means of an 
automatic set up, and spot welded to each other 
throughout their area, using enough welds to 
insure an indestructible entity. The welded mem 
bers 2 and 4 are now ready to receive the end 
closures which are pressed into position on the 

The flanges of the cup shaped 

the inner shell 2 to form an air tight joint. If 
desired, the ends of the members 11 may also 
be arc Welded to the ends of the inner shell 2 
as is clearly shown in Figure 3. 
The assembling of the end closures is as foll 

lows:-The cup shaped members 11 are stamped 
Or Spun to size with one such member having a 
hole punched in it to receive the spile 29. The 
flat disc 13 and the corrugated disc 14, which 
have been spot welded together to obtain the ut 
most strength possible from the thin metals used, 
are pressed into position on the members 11 and 
arc welded thereto, as shown in Figure 3. One 
Such disc 13 and 14 is punched to receive the 
Spile 29, and both corrugated discs 14 are aper 
tured to allow a vacuum to be formed in both 
end closures. The spile 29 is arc welded in posi 
tion prior to the insertion of the completely as 

5 

sembled end closure on the inner shell 2, and 
the vacuum valves are also mounted into position, 
So that the end cloSures are completely assen 
bled in their entirety before they are inserted on 
the inner shell 2. 
The threaded collar 24, which is either forged 

or cast to the shape of the inner shell 2 is then 
arc Welded or otherwise attached to the inner 
shell 2 to form a permanent air tight joint. The 

3 
assembly is now ready to receive the outer shell 
6 which has been cut to size, punched to receive 
the bung and its ends butt welded and ground 
to form a smooth air tight joint. This outer 
shell 6 is then pressed into position on the 
corrugated member 4, ready to receive the annu 
lar channeled members 8. These annular chan 
neled members 8, which are formed of heavier 
material than the members 2, 4 and 6, are then 
pressed into position between the inner and Outer 
shells 2 and 6, and are arc welded thereto to 
form an air tight joint, using preferably an 
automatic set up for the entire operation. 
The bung 26 is then screwed into the collar 24 

and sealed thereto by any suitable means, and the 
flange 27, which is seated in the recessed open 
ing of the outer shell 6, is then arc welded to the 
outer shell 6 to form a permanent air tight joint. 
The heavy channeled members 19, which pro 

tect the ends of the container during rough han 
dling in loading and unloading, are then pressed 
into position, and arc welded to the outer shell 
6 and to the flat disc 13 of the end closure. This 
operation should also be done with an automatic 
Set up if possible. 
The container is now ready to receive the 

vacuum valve 22, which is inserted and perma 
nently attached in position. The space between 
the inner and outer shells 2 and 6 and between 
the members i1 and 13 of the end closures are 
pumped and vacuum sealed, and the container is 
then ready for commercial use. 

Referring now to the embodiment seen in Fig 
ure 6, it is advantageous in some cases to provide 
the container with a bilge construction. So that 
it will conform in general appearance to that of 
an ordinary beer barrel or keg. In this form 
of my invention, the inner shell 35, which is 
formed of thin sheet metal of a non-oxidizable 
nature, has welded to it at 36 an annular cor 
rugated metal member 37. The outer shell is 
formed in a different-manner from that shown in 
the other embodiments of the invention. The 
outer shell consists of two sheet metal corrugated 
rings 40 which are welded at 41 to reinforcing 
rings 39. The reinforcing rings. 39 and the inner 
shell 35 are welded at 42. The members 40 are 
tapered towards, the free end of the con 
tainer from the central portion, and are 
provided with the flutes 43, which form a close 
fit with the intermediate corrugated reinforcing 
member 37. At their inner portions the ring 
members 40 of the outer shell are provided with 
substantially flat flanged portions 43 which rest 
on the seats or steps 44 of the central reinforcing 
band 45, the outer periphery of which is substan 
tially flat and form a surface on which the con 
tainer or barrel can be readily rolled from One 
place to another. The flanged portions 43' are 
arc welded at 46 circumferentially of the central 
reinforcing member 45. This reinforcing men 
ber 45 having been welded to the intermediate 
corrugated member 37 as at 47. The ends of the 
container are reinforced by annular metal chan 
nels 48 which are welded to the outer shell 40 by 
arc welds 49 and to the end closure 50 by arc 
welds as at 51. If it is desired to create a vacuum, 
the intermediate corrugated shell 37 is apertured 
throughout its length as at 52 as will be under 
stood by referring to the other figures of the 
drawings, and a vacuum valve 53 is provided. 
A detailed description of the end closures is 

not necessary as the arrangement and construc 
tion of the end closures is the same as that already 
described with reference at Figures 1 to 5 inclu 
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Sive. It will be understood that the container 
is provided with a reinforced bung hole and with 
a Spile 38 of any desired or conventional man 
ner as well as a vacuum valve 57, as already ex 
plained in conjunction with Figures 1 and 4. 
AS illustrated, the central reinforcing member 45 
is formed from sheet material and is stepped to 
form shoulders to receive the inner ends 43' 
Of the members 40 which contribute with the re 
inforcing band 45 to form the outer shell. 
In Figure 6, I have shown the flutes 43 as ex 

tending longitudinally of the container. The 
construction shown in Figure 7 is similar to that 
shown in Figure 6 except that the intermediate 
member 54 is longitudinally corrugated, similar 
to the forms shown in Figures 4 and 5, and the 
Outer shell instead of being fluted as shown in 
Figure 6 is transversely corrugated and welded 
to the end members in a similar manner to that 
shown in Figure 6. The outer shell consists of 
the reinforcing member 55, and the rings 56 of 
thin sheet metal of a non-oxidizable nature, have 
corrugations which are directed transversely and 
decrease in depth from the central reinforcing 
member 55 towards the Outer ends of the con 
tainer. The inner shell, the channeled mem 
bers, the outer shell, the intermediate member 
and the end closures are welded together in a 
Similar manner to that already described with 
reference to Figure 4. 

It will thus be apparent that I do not desire 
to be limited to having the corrugations or flutes 
extend in any specific direction, as this will vary 
in accordance with the requirements and condi 
tions met in practice. 

It is further understood that while I refer to 
welding, I do not desire to be limited to any spe 
cial type of Welding so long as it is of a char 
acter which will properly unite the parts to be 
employed and the spacing of the welds will vary 
in accordance with the use to which the con 
tainer is to be put, and the thickness and com 
position of the metals used. 

It will be noted that in the embodiments of 
my invention thus far explained the corrugated 
liner is welded to only one of the shells, for 
example, as illustrated, to the inner shell. It 
Will of course be apparent that this corrugated 
liner can be bonded to the other shell, for ex 
ample the outer shell, in any desired or conven 
tional manner, and any type of welding which 
is practical can be employed. In Figure 8, I 
have shown this idea wherein the inner and outer 
shells and the corrugated shell may be constructed 
in any of the manners herein disclosed, the corru 
gated shell being welded to the inner shell and 
also being bonded to the outer shell as illustrated 
at 58. In the majority of cases this additional 
bond is unnecessary but it may be employed 
if desired. 
These bonds are at Spaced intervals throughout 

the area, and the space between the bonds may 
Vary in accordance With the conditions and re 
quirements met in practice. I have illustrated 
this additional bond between the Outer shell and 
the corrugated liner on the Wall of the container 
but it will be apparent that it is within the Scope 
of my invention to construct the end closures in a 
similar manner. 

Considerable time and money have been ex 
pended in trying to develop a metallic beer barrel 
or keg which can be substituted for the conven 
tional wooden barrel or keg, with its unusually 
thick walls that provide both strength and insula 
tion against heat; the two qualities that must be 
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present in a metallic beer barrel to be satisfactory. 

In the case of metallic barrels or kegs with 
a single thick metal wall the absorption of heat 
On Warm days is so great that the least exposure 
to the Sun rays Will ruin the beer. By adding 80 
the problem of excessive weight, to prevent muti 
lation in service, to that of heat absorption, it will 
be easily understood why this type of metal barrel 
is impracticable. 

Metal containers, in the form of a drum, barrel 85 
or keg, having thin inner and outer metallic Walls 
with nothing but an insulating material inter 
posed between the walls to protect the liquid 
contents against deterioration from heat, etc., will 
not withstand the severe shocks customary in the 90 
brewing industry, where the same container re 
ceives continuous rough handling during its life. 
The insulating material used in these containers, 
because of the purpose for which it is intended, 
cannot have the strength to properly reinforce 95 
the walls of the container, and a few months of 
rough handling usually finds the container bat 
tered and unfit for further use and any decided 
increase in the thickness of the outer shell neces 
sary to overcome this handicap means a corre- 100 
sponding increase in weight and cost beyond prac 
tical commercial limits. 

IDuring the past two or three years, a new 
thought has been brought into metal container 
construction and that was to dispense with the 105 
thick, weak, insulating liner and replace it with 
spaced metal reinforcing members, but, to date, 
these modifications have proved to be far from 
the answer to the problems involved, for the 
simple reason that complete insulation against 110 
atmospheric conditions necessary to prevent 
spoilage of the liquid contents, Such as Summer 
heat, has been partially or entirely cast aside, 
and the same old problem of deformation of the 
outer shell has not been adequately taken care 115 
of. Since containers of this character are likely 
to be battered all over their Outer Surface, any 
reinforcing liner that does not protect the entire 
area of the outer shell will not prove satisfactory 
since a dented, disfigured end section or any other 120 
portion destroys the whole appearance and desir 
ability of the container insofar as its use in 
the brewing and similar industries is concerned; 
and any disregard of the need for complete insula 
tion of the container to protect the contents 125 
against atmospheric conditions will mean that 
the container is useless for the transporting and 
storing of beer or liquors. 

I desire, therefore, to call specific attention to 
the fact, that, the herein disclosed container, by 130 
the use of thin novel deformed or corrugated liners 
welded throughout their area to a thin annular 
shell to prevent any chance of bending or Spread 
ing, provides tremendous resistance to shock, and 
will withstand the continuous hard usage of the 185 
brewing industry for years without losing its 
utility or its attractive appearance. And the 
further use of a triple wall throughout the entire 
area of my container, enables me to provide 
complete insulation, vacuum sealed if desired, and 140 
at the same time I substantially increase the 
strength of the entire container through the weld 
ing of this triple wall construction into an entity 
to keep both weight and cost within commercially 
practical limitS. 145 

Having thus described my invention, what I 
claim as new and desire to secure by Letters 
Patent, is:- 

1. A metallic container, comprising sheet metal 
shells spaced from each other, an intermediate 9 
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corrugated sheet metal shell contacting with both 
shells and Welded to one of said shells at points 
Of contact, metal rings between the shells at 
their ends and welded thereto, and end closures 
Welded to said inner shell at its ends. 

2. A metallic container, comprising sheet metal 
Shells Spaced from each other, an intermediate 
sheet metal corrugated shell contacting with both 
shells and having its corrugations welded to one 
Of Said shells, metal rings welded to and closing 
the Space at the ends of the spaced shells, and 
end closures having inner and outer spaced mem 
bers and a corrugated metal disc welded to one 
Of Said members. 

3. A metallic container, comprising thin shells 
Of non-oxidizable sheet metal spaced from each 
other, an intermediate corrugated sheet metal 
shell between and extending substantially 
throughout the lengths of said shells, contacting 
with both shells and welded to one of them at 
Spaced intervals throughout its area, end rings 
Of channel formation closing the ends of Said 
shells and welded thereto to form an insulating 
Space between Said shells, and end closures clos 
ing the ends of said shells and welded to the 
inner shell to form therewith a fluid tight 
container. 

4. A metallic container, comprising thin shells 
Of non-Oxidizable sheet metal spaced from each 
other, an intermediate corrugated sheet metal 
shell between and extending substantially 
throughout the lengths of said shells, contacting 
With both shells and welded to one of them at 
Spaced intervals throughout its area, end rings 
of channel formation closing the ends of said 
shells and welded thereto to form an insulating 
Space between Said shells, end closures closing the 
ends of Said shells and Welded to the inner shell 
to form therewith a fluid tight container, and 
means to vacuum Seal Said insulating space. 

5. A metallic container, comprising sheet metal 
shells Spaced from each other, an intermediate 
sheet metal corrugated shill having its corru 
gations contacting with said shells and welded 
at Spaced intervals throughout its area, to One 
of Said shells, end rings of channel formation 
closing the ends of said shells and Welded thereto 
to form an insulating Space, a vacuum valve 
communicating With said space, end closures 
Comprising inner and Outer discS and a COrru 
gated disc between them and having its corru 
gations Welded to one of them at Spaced intervals 
throughout its area, one of Said discs being 
Welded to said inner shell of the container, said 
outer disc being welded to said inner disc to 
form an insulating space and vacuum valves for 
the insulating spaces of said end closures. 

6. A metallic container, comprising thin sheet 
metal shells of non-oxidizable metal spaced from 
each other throughout their lengths, a corru 
gated reinforcing shell between the said inner 
and Outer shells, contacting therewith, and 
Welded at Spaced intervals throughout its area, 
to one of Said shells, bung forming members 
welded to said shells and adapted to receive the 
bung, end closures comprising inner and outer 
discs Welded together and to said inner shell 
and having a corrugated metal reinforcing mem 
ber within said discs and welded to one of them, 
a Spile extending through one of said end closures 
and Welded thereto, and means to close the space 
at the ends of said inner and outer shells to 
form an air tight insulating space therebetween. 

7. A metallic container, comprising thin sheet 
metal shells of non-Oxidizable material, arranged 

metal shells of non-oxidizable metal concentric. 

5 
concentric with each other and providing between 
them an insulating space, a corrugated rein 
forcing shell of sheet metal between said inner 
and Outer shells, contacting with said shells and 
having apertures through it to provide inter 
connunicating chambers to facilitate the forma 
tion of a vacuum between the inner and outer 
Shells, annular rings between the inner and outer 
shells at their outer ends and welded thereto, 
end closures in fluid tight relation with said 
Shells, and a vacuum valve communicating With 
the insulation space between said shells to enable 
the formation of a vacuum therein. 

8. A metallic container, comprising thin sheet 
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90 
With and Spaced from each other, a corrugated 
Sheet metal shell between said inner and outer 
Snells extending Substantially throughout their 
length contacting with said shells and welded 
to one of said shells at spaced intervals through 
out its area, rings closing the space between said 
inner and Outer shells at their ends and welded 
thereto to form an insulating space there be 
tWeen, end closures within Said inner shell and 
Secured thereto in fluid tight relation, end rein 100 
forcing members of angle formation with an an 
nular groove to receive the ends of said inner and 
Outer shells, and continuous welds securing said 
reinforcement to Said. Shells. 

9. A metallic container, formed of thin sheet 105 
metal having the meeting ends of the sheet metal 
of the shells welded together, said shells being 
concentric with and spaced from each other, an 
intermediate shell formed of thin sheet metal 
having corrugations extending transversely 110 
thereto, with said corrugations welded at spaced 
intervals throughout their area, to one of said 
Shells, the other of said shells being in close con 
tact with the corrugations, end Sealing members 
closing the space between said inner and outer 115 
shells at their ends and welded thereto to form 
an insulating Space between said shells, and end 
cloSures Secured in fluid tight relation with said 
inner shell. 

10. A metallic container, comprising metal 120 
shells of thin sheet metal of non-oxidizable na 
ture concentric with and spaced from each other, 
an intermediate reinforcing shell having corru 
gations extending longitudinally of the shells, 
and contacting with said shells, with the corru 
gations welded at spaced intervals to one of said 
shells, a sealing member, welded to the shells at 
their Outer ends to form an insulating space, end 
cloSures in fluid tight relation with said inner 
Shell, and end reinforcing members embracing 130 
and Welded to the free ends of said inner and 
Outer Shells. 

11. A metallic container of bilge formation, 
Comprising an inner cylindrical shell, an Outer 
shell surrounding it and of greatest diameter in 
proximity to the central portion and decreasing 
in diameter towards its ends, Sealing means clos 
ing the space between said shells at their ends to 
form an insulating chamber there between, a 
corrugated sheet metal lining between Said Shells 
having its corrugations contacting with Said inner 
and outer shells and welded to one of said shells 
at spaced intervals throughout its area, and end 
closures in fluid tight relation with Said inner 
shell. 145 

12. A metallic container, comprising an inner 
cylindrical shell, a corrugated reinforcing mem 
ber outwardly of such inner shell, an annular 
central reinforcing member surrounding said 
corrugated member and welded thereto and form 
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6 
ing a flat surface on which the container will 
roll, outer shell forming members formed of 
sheet metal having their inner portions welded 
to said reinforcing member and of greatest diam 
eter at Such welds and of decreasing diameter to 
wards their free ends, sealing rings welded to the 
free ends of said outer shell and to said inner 

, shell and forming a fluid tight chamber between 
said inner and Outer shells, said corrugations con 
tacting with said inner and outer shells and hav 
ing Openings to facilitate the formation of a vac 
uum in the insulating space between said inner 
and outer shells, a vacuum valve communicating 

s with said space, insulated end closures in fluid 
tight relation with said inner shell and annular 
reinforcing members for the ends of the inner and 
Outer shells and welded thereto. 

13. A metallic container, comprising an inner 
cylindrical shell, a corrugated reinforcing shell 
Surrounding said inner shell, an outer sectional 
shell comprising an annular central reinforcing 
member Welded to Said corrugated shell and hav 
ing seats at opposite sides to receive the shell 
forming sections, said sectional shells having 
their inner ends welded to said central reinforc 
ing member and then tapering towards their 
free ends to form a bilge construction, annular 
rings between and welded to the end portions of 
said inner and outer shells to contribute to form 
an insulating space between them, the corruga 
tions of Said reinforcing shell contacting With 
said inner and outer shells and being welded to 
one of said shells at Spaced intervals throughout 
its area, end closures having a double wall and an 
insulating space therebetween welded to said in 
ner shell, with corrugated reinforcing members in 
the insulating space of said end closures welded 
to one of the Walls of such end closures, and an 
nular reinforcing members welded to the ends of 
Such shells. . 

14. A metallic container, comprising thin shells 
of sheet metal spaced from each other, an inter 
mediate corrugated Sheetmetal shell between and 

45 
extending substantially throughout the lengths of 
said shells contacting with said spaced shells and 
Welded to one of them at spaced intervals 
throughout its area, annular rings closing the 
ends of said shells and welded thereto to form 

50 

55 

- an insulating Space between said shells, and end 
closures closing the ends of said shells and Welded 
to the inner shell to form therewith a fluid tight 
containe, 

O 

5. 

1,927,255 
15. A metallic container, comprising sheet 

metal shells spaced from each other, an inter 
mediate sheet metal corrugated shell having its 
Corrugations contacting with said shells and weld 
ed at Spaced intervals throughout its area to one 
of said shells, end rings closing the ends of said 
shells and welded thereto to form an insulating 
Space, a vacuum valve communicating with said 
Space, end closures comprising inner and outer 
discS and a corrugated disc between them and 
having its corrugations welded to one of them at 
Spaced intervals throughout its area, one of said 
discs being welded to said inner shell of the 
container, said outer disc being welded to said 
inner disc to form an insulating space and vacu 
um valves for the insulating Spaces of Said end 
closures, and annular reinforcing members for 
the ends of the inner and outer shells and welded 
thereto. 

16. A metallic container, comprising sheet 
metal shells Spaced from each other and Sealed 
at their ends to form an insulating space between 
said shells, an intermediate corrugated sheet 
metal shell contacting with both shells and Weld 
ed to one of said shells at points of contact, and 
end closures in fluid tight relation with the inner 
shell at its ends. 

17. A metallic container, comprising sheet 
metal shells spaced from each other and sealed 
at their ends to form an insulating space between 
said shells, an intermediate corrugated sheet 
metal shell contacting with both shells and weld 
ed to one of said shells at points of contact, 
means to vacuum seal said insulating space, and 
end closures in fluid tight relation. With the inner 
shell at its ends. 
* 18. A metallic container, comprising sheet 
metal shells spaced from each other and sealed 
at their ends to form an insulating space between 
said shells, an intermediate corrugated sheet 
metal shell contacting with both shells and weld 
ed to one of said shells at points of contact, means 
to vacuum seal said insulating space, end closures 
comprising inner and outer spaced members 
forming an insulating space and a corrugated 
sheet metal member between said inner and Outer 
end closure members and having its corrugations 
welded to one of them, and means to vacuum seal 
the insulating space of said end closures. 
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