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57 ABSTRACT 

A profiled bottom wall for drawn, extruded and/or 
wall ironed cans having improved resistance against 
buckling under the internal pressure of a packaged 
medium. The profiled bottom wall includes an annular 
chime projecting inwardly and upwardly from the 
body wall which terminates in an annular bead. The 
construction is such that a 50 percent increase in re 
sistance to buckling is achieved as compared to con 
ventional bottom walls. 

9 Claims, 2 Drawing Figures 
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PROF LED BOTTOM WALL FOR EXTRUDED AND 
WALL RONED CANS 

In the manufacture of drawn, extruded and/or wall 
ironed cans, it is necessary to keep the body wall and 
bottom wall of the can as thin as possible in order to 
produce a competitively priced can. Since cans are 
produced and sold by the billions, a very small saving in 
the cost of the material for one can will produce a large 
difference in price on a normal order of several hun 
dreds of thousand cans. Accordingly, it is necessary to 
keep the cans as thin as possible, and this requirement 
introduces problems due to buckling under internal 
pressure when carbonated beverages or pressurized 
materials are packaged in the can. 
When a carbonated beverage is packaged in a rela 

tively thin extruded and preferably wall ironed can the 
bottom of the can tends to buckle outwardly when ex 
posed to normal summer temperatures, due to the in 
crease of pressure within the can. This, of course, 
renders the contents of the can unsaleable and unusa 
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ble since a customer will usually assume that the con 
tents of the can are spoiled when the buckled bottom is 
detected. Accordingly, it is highly desirable to provide 
a bottom whose profile has a high degree of resistance 
against buckling, particularly, if the can is drawn or ex 
truded from relatively weak material, such as alu 
minum. 

In accordance with this invention, a novel bottom 
wall having a specific profile has been devised which in 
creases the pressure-buckling resistance of drawn, ex 
truded and/or wall ironed cans by approximately 45 to 
50 percent. In general terms, the profiled bottom wall 
of this invention comprises an annular chime formed in 
a bottom panel of a can which projects inwardly and 
upwardly from the body wall of the can at a predeter 
mined angle, and an annular bead formed in the bottom 
panel of the can at the uppermost end of the chime. 
This specified construction of the bottom wall substan 
tially increases the pressure-buckling resistance of the 
cam bottom and permits the can bottom to be made 
very thin without danger of buckling under the in 
fluence of internal pressure when carbonated 
beverages or pressurized materials are packaged in the 
Ca 

Accordingly, an object of this invention is to provide 
a can or can body whose particularly profiled bottom 
wall has improved pressure-buckling resistance as com 
pared to conventional cans. 
Another object of this invention is to provide a 

profiled bottom wall for extruded and wall ironed cans 
which permits the bottom wall of the can to be made 
very thin without danger of pressure-buckling when 
carbonated beverages or pressurized materials are 
packaged therein. 
Other objects and advantages of the invention will be 

apparent to those skilled in the art from the following 
description of one specific embodiment thereof, as il 
lustrated in the attached drawing, in which: 

FIG. 1 is a fragmentary side elevational view with a 
portion removed for clarity of the bottom end portion 
of an extruded can body prior to being profiled in ac 
cordance with this invention; 

FIG. 2 is a fragmentary side elevational view with a 
portion removed for clarity of the can bottom shown in 
FIG. 1, and illustrates the bottom wall profiled in ac 
cordance with this invention. 
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2 
In FIG. 1 there is shown a bottom end portion (un 

numbered) of an extruded and wall ironed can body 5 
comprising a cylindrical body wall 10 and outwardly 
domed bottom panel 12 integrally joined to the body 
wall 10 at a peripheral juncture 14. The can body 5 is 
adapted to be profiled in accordance with this inven 
tion as will be more apparent hereafter, but the bottom 
panel 12 is initially outwardly domed on a radius R, 
and is differentially thickened, as indicated by the dif 
ferent thicknesses T and T. When the bottom wall or 
panel 12 is profiled the excess material at the periphery 
thereof is redistributed by a stretching action to pro 
vide a uniform bottom thickness. The thickness T is 
approximately equal to the body wall thickness Ta. The 
radius R and thickness T are chosen to provide 
adequate material for the profiled bottom wall or panel 
12' shown in FIG. 2, which when formed from the 
material of the bottom panel 12, stretches the latter by 
approximately eighth inch. 

In general, the profiled bottom wall 12' (FIG. 2) of 
this invention comprises an annular chime 16 formed 
adjacent to the peripheral juncture 14 which projects 
inwardly and upwardly therefrom at an angle A to the 
body wall 10. The lowermost end of the annular chime 
16 is defined by a relatively sharp annular radius por 
tion 17 having a sharp radius of curvature R at the 
point where chime 16 joins the body wall 10. The up 
permost end of the chime 16 is defined by an annular 
bead portion 18 which has a relatively large radius of 
curvature Rs. The length of the chime 16, as measured 
from the outside of the radii of curvature R and R, is 
indicated by the dimension L. It will be appreciated by 
those skilled in the art that the particular value for the 
dimension L will be dependent on the value of the 
angle A and the relationship between the diameter D 
of the body wall 10 and the diameter D of the annular 
bead 18. More specifically, the dimension L will be ap 
proximately equal to (D - D)/(2 Cos A). 
The radius of curvature Ra and the diameter D of 

the annular bead 18, taken in consideration with the 
angle A and the length L are the most important varia 
bles in the profiled bottom wall of this invention. The 
annular bead 18 by virtue of its annular shape and its 
semi-circular cross-section, is highly resistant to pres 
sure-buckling, and it is positioned in such manner as to 
substantially increase the pressure-buckling resistance 
of the remaining portions of the bottom wall. For the 
purpose of analyzing the effect of the annular bead 18 
upon the pressure-buckling resistance of the other por 
tions of the bottom wall 12, vectors have been drawn 
on the right hand side of FIG. 2 indicating the direction 
of fluid pressure applied to the bottom wall 12' from 
within the can 5. It will be immediately apparent that 
the pressure applied directly to the annular bead 18 will 
be ineffective to produce any buckling but will rather 
tend to compress the cross-section of the annular bead 
18. The net downward force applied to the annular 
bead 18 is directly supported by the annular chime 16, 
which is placed in slight compression by the downward 
force. This, however, presents no problem with respect 
to buckling due to the relatively short length L of the 
annular chime. 
The forces applied against the inner surface of the 

annular chime 16 have two effects. First they tend to 
bow the annular chime 16 outwardly, and second they 
tend to compress the annular bead 18 in the plane 
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thereof in such manner as to tend to reduce the diame 
ter D, of the annular bead 18. However, due to the rela 
tive shortness of the length L, and to the inherent rigidi 
ty of the annular bead 18, strong resistance to these 
buckling forces is afforded even by the thinnest of bot 
tom walls. Thus, it will be seen that the annular chime 
in combination with the annular bead provides a very 
substantial stiffening of the bottom wall 12' from its 
outer periphery to the inner periphery of the annular 
bead 18. 
A central portion 20 of the bottom wall 12' is domed 

outwardly slightly along a relatively large radius Rs. 
Pressure applied to the inner surface of the central por 
tion 20 has two effects. First it tends to increase the 
outward bulge of the central portion 20, and second it 
tends to, in effect, roll the annular bead 18 down the 
annular chime 16. The first mentioned effect does not 
present any serious problem as long as there is some 
clearance between the bottom of the central portion 
20, and the peripheral juncture 14 of the can, providing 
that the pressure is not great enough to rupture bottom 
portions 20. The second effect is counteracted by the 
inherent rigidity of the annular bead 18 and the support 
offered to it by the annular chime 16. It has been 
discovered by experimentation that the abovenoted 
stiffening action is very significant in the sense that it 
has been found to increase the resistance against buck 
ling under the influence of internal pressure by approx 
imately 45 percent in comparison with conventional 
profiled bottom walls. 
Although the particular linear and angular relation 

ships shown in FIG. 2 have been found to be preferable 
in the bottom walls of aluminum cans, these relation 
ships may be varied within a reasonable degree without 
sacrificing too much of the increased pressure-buckling 
resistance. In some applications of the invention, an in 
crease in pressure-buckling resistance of only 20 per 
cent may be acceptable, and in these applications it 
may be desirable to alter the bottom profile relation 
ships to satisfy other criteria, such as the ease of profil 
ing the bottom wall. It will be apparent to those skilled 
in the art that the bottom wall shown in FIG. 2 will be 
easier to form if the radii R, and Ra are increased, and 
although this would have the effect of lessening the re 
sistance against buckling, it might be desirable in appli 
cations where the particular configuration shown in 
FIG. 2 provides an excessive amount of pressure-buck 
ling resistance. In addition, with materials other than 
aluminum, it will be apparent to those skilled in the art 
that it may be desirable to make minor modifications in 
the relationships shown in FIG. 2 to suit the particular 
characteristics of the material employed. 

In the particular example shown in FIG. 2, the can 
body is made of aluminum, and the relative dimensions 
of the bottom wall are as follow: 

A = 40, D = 0.7 (D), R = 1.1 (D), and R=2.0 
(T). 

To form this particular bottom profile, the radius R in 
FIG. 1 is equal to 0.7 (D) and the thickness T is equal 
to 1.5 (T). These dimensions, however, may be varied 
within the following ranges without unduly reducing 
the increased resistance against buckling provided by 
the profiled bottom wall of this invention: 

Dimension acceptable range of variation 
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A 30 to 60° 
D 0.6 (D) to 0.8 (D) 
R 0.7 (D) to 1.5 (D) 
Ra 1.5 (T,) to 3.0 (T) 

From the foregoing description it will be apparent 
that this invention provides a novel profiled bottom 
wall which substantially increases the pressure-buck 
ling resistance of particularly extruded and wall ironed 
aluminum cans, and while onse form of the invention 
has been shown for purposes of illustration, it is to be 
understood that various changes in the details of shape 
and relationship of dimensions may be made without 
departing from the spirit and scope of the invention as 
defined in the appended claims. 
We claim: 
1. In a can body having a body wall and a bottom wall 

integrally joined to said body wall at a peripheral junc 
ture, the improvement comprising an annular chime 
formed in said bottom wall adjacent to said peripheral 
juncture and projecting inwardly and upwardly 
therefrom at a predetermined angle to said body wall, 
an annular bead formed in said bottom wall at the up 
permost end of said chime, an outwardly projecting 
dome formed in said wall within the inner periphery of 
said annular bead, the angle between said annular 
chime and said body wall is greater than 30 and less 
than 60, and the radius of curvature of said annular 
bead in a plane containing the principal axis of the can 
body and extending radially of said body is less than 
three times the thickness of said bottom wall and 
greater than 1.5 times the thickness of said bottom 
wall. 

2. The combination as defined in claim 1 wherein the 
diameter of said annular bead, measured across the an 
nular center line thereof, is greater than 0.6 times the 
outside diameter of said body wall and less than 0.8 
times the outside diameter of said body wall. 

3. The combination as defined in claim wherein the 
radius of curvature of said outwardly projecting dome 
is greater than 0.7 times the outside diameter of said 
body wall and less than 1.4 times the outside diameter 
of said body wall. 

4. The combination as defined in claim 1 wherein 
said can body is made of aluminum, the angle between 
said annular chime and said body wall being approxi 
mately 40', and the diameter of said annular bead as 
measured across the annular center line thereof is ap 
proximately equal to 0.7 times the outside diameter of 
said body wall. 

5. The combination as defined in claim 4 wherein the 
radius of curvature of said annular bead in a plane con 
taining the principal axis of the can body and extending 
radially of said body is approximately equal to two 
times the thickness of said bottom wall. 

6. The combination as defined in claim 5 wherein the 
radius of curvature of said outwardly projecting dome 
is approximately equal to 1.1 times the outside diame 
ter of said body wall, 

7. In a can body having a body wall and a bottom wall 
integrally joined to said body wall at a peripheral junc 
ture, the improvement comprising an annular chime 
formed in said bottom wall adjacent to said peripheral 
juncture and projecting inwardly and upwardly 
therefrom at a predetermined angle to said body wall, 
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an annular bead formed in said bottom wall at the up 
permost end of said chime, an outwardly projecting 
dome formed in said bottom wall within the inner 
periphery of said annular bead, said can body being 
made of aluminum, the angle between said annular 
chime and said body wall being approximately 40, the 
diameter of said annular bead as measured across the 
annular center line being approximately equal to 0.7 
times the outside diameter of said body wall, and the 
radius of curvature of said annular bead is approxi 
mately equal to two times the thickness of said bottom 
wall. 

8. In a can body having a body wall and a bottom wall 
integrally joined to said body wall at a peripheral junc 
ture, the improvement comprising an annular chime 
formed in said bottom wall adjacent to said peripheral 
juncture and projecting inwardly and upwardly 
therefrom at a predetermined angle to said body wall, 
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an annular bead formed in said bottom wall at the up 
permost end of said chime, an outwardly projecting 
dome formed in said bottom wall within the inner 
periphery of said annular bead, the angle between said 
annular chime and said body wall is greater than 30 
and less than 60, said can body being made of alu 
minum, the diameter of said annular bead as measured 
across the annular center line thereof is approximately 
equal 0.7 times the outside diameter of said body wall, 
and the radius of curvature of said annular bead is ap 
proximately equal to two times the thickness of said 
bottom wall. 

9. The combination as defined in claim 8 wherein the 
radius of curvature of said outwardly projecting dome 
is approximately equal to 1.1 times the outside diame 
ter of said body wall. 
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