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[5 7] ABSTRACT 
A pressure container made of aluminum, for example, 
is disclosed and includes a generally cylindrical body 
and a self-standing integral bottom which has a down¢ 
wardly extending peripheral skirt portion. The bottom 
of the container has an inside radius of about R‘ and 
an exterior con?guration which, in vertical cross 
section along a diameter line includes: 

i. a disc-like, circular central portion; 
ii. a concentric upwardly curved portion which is 

contiguous with the central portion and has a 
radius of about 0.22 R‘; v ' ‘ 

iii. a concentric downwardly curved 
contiguous with the skirt‘ portion and having a 
radius of about 0.19 R‘; and , 

iv. a generally ?at concentric portion contiguous 
with and between the curved portions. 

The thinnest portion of the bottom is in the upwardly 
curved portion and is not less than about 1.5, 
preferably 2 times the wall thickness of the cylindrical 
body. ' 

8 Claims, 2 Drawing Figures 
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ONE-PIECE PRESSURE CONTAINER 

BACKGROUND 

This invention relates to a one~piece pressure con 
tainer preferably made of aluminum which is especially 
suited for use as a ?re extinguisher where the contents 
are under relatively high pressure. More particularly, 
this invention relates to a one-piece aluminum pressure 
container having an integral self-standing bottom 
which meets contemporary safety standards. 
Impact extruded aluminum containers have been 

used for fire extinguishers and the like where the con 
tents are under pressure. At ?rst, such containers were 
formed with a domed bottom, and, if the container was 
to be self-standing, a separate plastic or metal bottom 
cap had to be attached over the domed bottom. It was 
then proposed to reverse the bottom of the container 
and impact extrude the container with an integral skirt 
portion. However, because of certain unique cold ?ow 
characteristics of aluminum under high impact, it was 
found that reversing the bottom to form a skirt portion 
resulted in the formation ofa concentric, unfused seam 
which reached depths as great as about 0.14 inch. This 
created an undesirable structural defect which resulted 
in the skirt portion falling off when the container was 
subjected to high impact such as by dropping a loaded 
or charged ?re extinguisher onto a hard surface. 
The present invention overcomes this structural 

problem and provides a self-standing integral bottom 
structure for aluminum pressure containers that can be 
formed as a part of the container by impact extrusion 
in one step. The pressure container of the invention is 
structurally sound and meets all requirements of Un 
derwriters Laboratories, Inc. (UL) for fire extinguish 
ers and the like. 

SUMMARY 

The pressure container of the invention comprises a 
generally cylindrical body and a self-standing integral 
bottom having a peripheral skirt portion, said bottom 
having an inside radius of about R‘ and an exterior con 
?guration which, in vertical cross-section along a diam 
eter line, includes: 

i. a disc-like, circular central portion; 
ii. a concentric upwardly curved portion contiguous 
with the central portion and having a radius of 
about 0.22 R‘; 

iii. a concentric downwardly curved portion contigu 
ous with the skirt portion and having a radius of 
about 0.19 R‘; and 

iv. a generally ?at concentric portion contiguous with 
and between the curved portions. 

The thinnest portion of the bottom is in the upwardly 
curved portion and is not less than about 1.5, prefera 
bly about 2 times the wall thickness of the cylindrical 
body. 
With a bottom structure as described, it is now possi 

ble to form a one-piece aluminum pressure container 
in one step having an integral bottom with a concentric 
seam no greater than about 0.03 to about 0.06 inch 
deep, preferably no greater than about 0.04 inch deep. 

DESCRIPTION OF THE DRAWING 

The present invention will be more fully understood 
from the following description taken in conjunction 
with the accompanying drawing wherein: 
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2 
FIG. 1 is a vertical cross-sectional view,- partly bro 

ken away, along the longitudinal axis of the pressure 
container of the present invention; and 
FIG. 2 is vertical cross-sectional view, partly broken 

away, of an integral bottom structure according to the 
prior art. 

DESCRIPTION 

Referring now to the drawing and in particular FIG. 
1, the pressure container of the invention which is pref 
erably formed from aluminum is shown to include a 
generally cylindrical body 10 and a self-standing inte 
gral bottom which is generally identified by reference 
numeral 12. An otherwise conventional threaded neck 
portion 14 is formed at the upper portion of the con 
tainer as shown. The upper or neck portion of the con 
tainer can have any con?guration, depending on the 
use intended for the container and the neck structure 
shown in the drawing is only for purposes of illustration 
and is not intended to be otherwise limiting. 
The integral bottom 12 is shown to have an inside ra 

dius R‘ and an exterior configuration which, in vertical 
cross-section along a diameter line includes, central 
portion 20 having a diameter d, upwardly curved por 
tion 22 which is concentric with and contiguous to the 
central portion 20 and having a radius R3 equal to 
about 0.22 R‘, a concentric, downwardly curved por 
tion 26 joined to or contiguous with the skirt portion 28 
and having a radius R2 equal to about 0.19 R‘ and a 
generally ?at concentric portion 24 which is contigu 
ous with and between the curved portions 22 and 26. 
The thinnest portion of the bottom 12 is positioned 

or located in the upwardly curved portion 22 and is 
identi?ed in the drawing by reference character e. The 
thickness e is not less than about 1.5, preferably 2 times 
the wall thickness f of the cylindrical body 10. 
To prevent rocking and to insure upright stability of 

the container, the central portion 20 lies in a horizontal 
plane which is higher than the horizontal plane of the 
lower end of the skirt portion 28. 

In a further preferred embodiment the central por 
tion 20 has a diameter d as shown and the diameter of 
the central 20, together with the upwardly curved por 
tion 22 is about 1.5 d. This is shown in the drawing by 
the diameter line c. The diameter of the central portion 
d, together with the upwardly curved portion 22 and 
the flat portion 24 is preferably about 2 d. This is shown 
in the drawing by diameter line a. The width b of the 
?at portion 24 will vary, depending on the size of the 
container, whereas the relationship between the radii 
R‘, R2 and R3 will remain fairly constant as described 
above. 
The lower end of the skirt portion 28 is preferably 

curved and has a minimum radius R“, which is equal to 
about 0.045 R‘. 
FIG. 2 of the drawing depicts a concentric seam 18 

which radiates from the curved portion 16 of the bot 
tom of the prior art container. This seam 18 is formed 
due to certain unique cold flow characteristics of alu 
minum under high impact and reaches depths as great 
as about 0.14 inch. The bottom structure of the inven 
tion as shown in FIG. 1 practically eliminates this unde 
sirable unfused seam 18 and provides a smooth trans 
formation from the'central portion 20 up through the 
portion 22, across the portion 24, down through the 
portion 26 and ?nally down to the skirt 28. In practice 
it has been found that a certain residual seam or surface 
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roughening will occur in the downwardly curved por 
tion 26. However, this does not detract from the struc 
tural integrity of the container of'the invention" and it 
has been found that a concentric seam 30, as shown in 
FIG. 1 in the downwardly curved portion 26, can be 
tolerated with depths between about 0.03 to about 0.06 
inch and preferably no greater than 0.04 inch deep. 
When an aluminum slug is inserted into the cavity of 

an impact extrusion die, it is believed that a lower por 
tion of the slug cold flows along the bottom of the die 
conforming to the configuration thereof, while an 
upper zone ?ows outwardly to the side of the die cavity. 
With a sharp radius such as shown by reference nu 
meral 16 in FIG. 2, the aluminum in the lower zone is 
believed to flow over the radius 16 and into the down 
wardly extending skirt portion faster than aluminum 
?owing from the upper portion of the slug. This is 
thought to account for the undesirable formation of an 
unfused seam 18 which can cause the skirt portion to 
fall off upon impact. In the present invention, the up 
wardly curved portion 22 containing the minimum bot 
tom thickness e is believed to function as a gate area for 
the cold ?owing aluminum and the ?at portion 24, fol 
lowing the upwardly curved portion 22, is believed to 
function as a pressure retard zone which compensates 
for the differences in cold ?ow characteristics of the 
aluminum. In other words, the ?at portion 24 acts as a 
pressure retard zone in cooperation with the gate e, 
which cause the aluminum to cold flow at substantially 
the same rates and thereby form the downwardly 
curved portion 26 and the downwardly extending skirt 
portion 28 without the formation of an undesirable un 
fused seam 18, such as shown in FIG. 2 of the drawing. 
What is claimed is: 
1. Pressure container comprising a generally cylindri 

cal body and a self-standing integral bottom having a 
peripheral skirt portion, said bottom having an inside 
radius of about R‘ and an exterior configuration which, 
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4 
in vertical cross-section along a diameter line, includes: 

_ i. a disc-like, circular central portion; 
ii. a concentric upwardly curved portion contiguous 
with said central portion and having a radius of 
about 0.22 R‘; 

iii. a concentric downwardly curved portion contigu 
ous with the skirt portion and having a radius of 
about 0.19 R‘; and 

iv. a generally ?at concentric portion contiguous with 
and between the curved portions. 

2. Pressure container of claim 1 wherein the thinnest 
portion of said bottom is in the upwardly curved por 
tion and is not less than 1.5 times the wall thickness of 
the cylindrical body. 

3. Pressure container of claim 1 wherein said central 
portion lies in a plane higher than the horizontal plane 
of the lower end of the skirt portion. 

4. Pressure container of claim 1 wherein said central 
portion has a diameter d and the diameter of the central 
portion, together with the concentric upwardly curved 
portion is about 1.5 d. 

5. Pressure container of claim 1 wherein said central 
portion has a diameter d and the diameter of said cen 
tral portion, together with the concentric upwardly 
curved portion and the concentric generally ?at por 
tion is about 2 d. 

6. Pressure container of claim 2 wherein said thinnest 
portion is not less than about 2 times the wall thickness 
of the cylindrical body. 

7. Pressure container of claim 1 wherein the lower 
end of the skirt portion is curved and has a minimum 
radius of about 0.045 R‘. 

8. Pressure container of claim 1 wherein said down 
wardly curved portion has a concentric circular seam 
with a depth in the range of about 0.03 to about 0.06 


