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slipping downwardly over the container body, and also 
is important during the beading operation to be described 
later. Preferably the lowermost edge of the chime por 
tion is below the uppermost edge of the metallic liner 4. 

Then, as shown in FIG. 3, the chime ring, container 5 
body and liner are deformed to provide an internal rib 
9 which extends: around the container in a plane trans 
verse to the main axis of the container body. This 
rib is located at a given distance from the end of the 
container, usually about 2 inches, and its purposes are 10 
to lock the chime ring 6 to the container body. 2 and 
to provide a supporting surface for the container closure 
member. It is especially desirable that the upper portion 
of the rib be relatively flat. and perpendicular to the 
central axis of the tubular container body, so that the 15 
closure member will lie flatly thereagainst. This rib 
is formed by radially acting segmented dies located on 
both sides of the container wall. By using radially act 
ing dies rather than the more conventional rolling die, it 
has been found that the rib produced will conform to 20 
the relatively narrow dimensional tolerances which are 
required for a satisfactory joint of this type. 

Next, the closure member 10 is placed across and 
within the end of the container body, to rest upon the 
rib 9 which was formed during the preceding operation. 25. 
This closure member 10 has an upstanding rim portion 
12, which is contiguous with the interior wall of the 
container. An upper portion 14 of this rim projects. 
inwardly away from the wall at a slight angle which is 
less than ninety degrees to the container wall. Preferably 30. 
the upper edge of the closure rim is approximately in 
the same plane, as the upper edge of the container liner 
4. The inwardly bent rim portion 14 forms a crevice 
into which any suitable caulking or sealant 16 may be 
placed, and it especially serves an important function 35 
during the beading operation which will be later described. 
The final step in affixing the closure 10 to the end of 

the container is performed by a press which contacts at 
the same time the entire periphery of the container end. 
This curling in, beading or hooking operation may be done 40 
during a single stroke of the machine, but for a complete 
understanding of the action, it is described herein in two 
phases. 
The first phase of curling in is shown in FIG. 5. A 

portion of the chime ring 6 and the container body 2 are 45 
curled inwardly, i.e., in a general direction toward the 
center of the closure member, in a manner so that the 
edge 18 of the chime ring 6 contacts the upstanding rim 
portion 12 of the closure. Contact is made proximate to 
the line or point where the upper rim portion 14 is bent 50 
inwardy. At this stage, the portion of the chime ringe 6 
near the contacting edge 18 is generally at a right angle 
to the upstanding rim portion 12 of the closure member 
16. An angle of less than forty-five degrees is undesirable 
here, since it would impede the subsequent action of the 55 
curling-in procedure. 
As the curling-in of the container end progresses, the 

combined effects of the edge 18 of the chime ring, the 
pressure developed within the bead which is being formed, 
and the general depression of the uppermost portion of 60 
the bead causes the upper rim portion 14 of the closure 
and the upper end portion of the liner 4 to bend inwardly 
toward the central axis of the container and become firmy : 
embedded and encased within the compacted fibrous mate 
rial within the bead 20. The upper rim portion 14 is bent 65 
to an angle, which lies approximately at a right angle to 
its initial position. 
The completed joint is shown in FIG. 6. The chime 

ring 6 is turned inwardly approximately one complete 70 
revolution to form the outer surface of the bead 20. The 
fibrous material within the bead has been compacted to 
encase the upper rim portion 14 of the closure and the 
upper portion of the container liner. These encased up 
per portions of the liner and rim are of approximately the 75 

4 
same dimensions as they are abruptly bent inwardly at a 
point proximate to the edge 18 of the chime ring, which 
lies within the bead. 20. Preferably, the angle between 
the end of the chime ring near its edge 18 and the in 
wardly bent portion 12 of the closure is ninety de 
grees or less. The caulking material 16 is also compacted 
and prevents the leakage of the fluid from the interiori of 
the container into the fibrous material within the bead 20. 

After the closure has been attached, the container body 
is permitted to dry until the bonding agent in the paper 
body has set, so that the various elements will be firm?y 
held in the position shown in FIG. 6. The drying also 
causes the paper to shrink somewhat to increase the 
strength of the bond between the liner and the various 
layers of paper. 

This joint has been found to be extremely strong and 
resistant to internal pressure. and to the many blows to 
which containers are frequently subjected. This improved 
result is due largely to the manner in which the bent-over 
portion of the closure is held in position by the compected 
material within the bead, and stands in opposition to 
the movement of the portion of the chime ring which lies 
within the bead. Experimental studies including drop 
tests have shown that this particular interlocking feature 
between the closure rim and the chime ring provides a 
much greater resistance to rupture and leakage than do the 
prior art structures known to the inventor. 
Numerous modifications to the invention as described 

will occur to those skilled in the art. For example, the 
metallic chime sportion itself may be a portion of the 
container wall and the material compacted within the 
bead may be some type of material other than that used 
for the container wall. The closure joint is of course ca 
pable of being used for both tops and bottoms of tubular 
containers. 
From the foregoing, it will be seen that this invention 

represents a notable improvement over the prior art. The 
full scope of the invention is not limited to the single, 
embodiment disclosed herein but is set forth in the foll 
lowing claims. 

I claim: 
. A container comprising 
(a) a tubular body of fibrous material having inner 
and outer walls, and an end portion curled inwardly 
to form a bead having a compacted mass of fibrous 
material; 

(b) a chime ring having a portion thereof contiguous 
with said outer walls of said body and curled in 
wardly approximately one complete revolution to 
Surround a major portion of said bead; - 

(c) an impermeable liner contiguous with the inner 
wall of said tubular body, said liner having an 
end portion embedded in said: bead; and 

(d) a closure member across the end of said con 
tainer, said closure member having a rim portion 
embedded in said bead, said closure member rim 
portion and said liner end portion extending parallel 
and adjacent to the inner wall of said tubular body 
and then abruptly bending inwardly at approxi 
mately a same given point adjacent the end of the 
chime ring inside the bead where they are surround 
ed by Said . compacted 'mass, “the - inwardly bent por 
tion of said closure member rim portion extending 
in a Substantially straight line from said given point 
at an inclination which is no more than ninety de 
grees to the end of said chime ring inside said bead, 
said inclination being less; than ninety degrees to 
the portion of said closure member rim portion 
which is parallel to the inner wall of said tubular 
body. 

2. The container of claim 1 having 
(f) a generally toroidal body of caulking material 
between said inwardly bent portions. 

3. The container of claim 1 wherein 



3,309,004 
5 

(f) said chime ring has an edge proximate to said 
closure rim at said given point where said closure 
rim bends abruptly inwardly. 

4. The container of claim 1 wherein 
(f) said closure rim and said liner end portions are 
of approximately the same dimensions. 

5. The container of claim 1 wherein 
(f) said body is a convolutely wound web of sheet 

material impregnated with a bonding agent. 
6. The container of claim 1 wherein 
(f) said container body has an inwardly extending 

rib beneath and in contact with said closure mem 
ber, said rib having an upper surface which is 
generally transverse to said container walls. 

7. A container comprising 
(a) a tubular body portion, 
(b) a metallic chime portion on said body, 
(c) said chime portion being curled inwardly approxi 
mately one full revolution to form a bead portion, 

(d) a closure member across the end of said container, 
(e) said closure member having a rim portion bent 

at a given point abruptly inwardly toward the cen 
tral axis of said container, 

(f) said chime portion having an edge contacting said 
closure member at said given point where said clo 
sure rim is bent inwardly, the inwardly bent portion 
of said closure member rim portion extending in a 
Substantially straight line from said given point at 
an inclination which is no more than ninety degrees 
to the end of said chime ring inside said bead, said 
inclination being less than ninety degrees to the 
inner wall of said tubular body below said rib, and 

(g) material compacted within said bead and sur 
rounding said inwardly bent portion of said closure. 

8. The method of sealing a closure to the end of a 
container body having a tubular wall including the steps 
of 

(a) forming an internal transverse rib a given distance 
from an end of said container body, 

(b) placing said closure within and across the end 
of Said container body, said closure resting on said 
rib and having an upstanding rim portion substan 
tially contiguous with said container wall, said clo 
Sure rim portion having an upper rim portion bent 
inwardly away from said wall to form a crevice, 

(c) placing a toroidal ring of caulking material in 
said crevice, and 

(d) curling inwardly a portion of said container wall 
above said closure to completely enclose said caulk 
ing material. 

9. The method of sealing a closure to the end of a 
container body having a tubular wall of fibrous material 
and a liner with an edge spaced from the end thereof 
including the steps of 

(a) forming an internal transverse rib a given distance 
from an end of said container body, 

(b) placing said closure within and across the end 
of said container body, said closure resting on said 
rib and having an upstanding rim portion contigu 
ous with said liner, said closure rim portion having 
an upper rim portion bent inwardly away from said 
liner to form a crevice, 

(c) placing a toroidal ring of caulking material in said 
crevice, and 

(d) curling inwardly a portion of said container wall 
above said closure to enclose said caulking material 
and portions of said rim portion and said liner. 

10. The method of claim 9 wherein 
(e) said portion of said container wall is curled in 
wardly until said upper rim portion of said closure 
and a portion of said liner are bent inwardly ap 
proximately at a right angle to said wall. 
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6 
11. The method of sealing a closure to the end of a 

container body having a tubular wall of fibrous material 
and a liner with an edge spaced from the end thereof 
including the steps of - 

(a) placing an external chime ring about the end of 
said container body, said chime ring having a flange 
overlying the edge of said container body, 

(b) forming an internal transverse rib a given distance 
from an end of said container body, 

(c) placing said closure within and across the end of 
said container body, said closure resting on said 
rib and having an upstanding rim portion contiguous 
with said liner, said closure rim portion having an 
upper rim portion bent inwardly away from said 
liner to form a crevice, 

(d) curling inwardly a portion of said chime ring and 
container wall above said closure to enclose only the 
upper portions of said rim portion and said liner, 

(e) further curling inwardly said chime ring and fibrous 
material to bend abruptly said upper rim portion of 
said closure and a portion of said liner inwardly at 
a given point adjacent the end of said flange to 
extend in a substantially straight line from said given 
point at an inclination which is no more than ninety 
degrees to the end of said chime ring inside said 
bead, said inclination being less than ninety degrees 
to the inner wall of said tubular wall below said 
rib approximately at a right angle to said wall. 

12. The method of sealing a closure to the end of 
a container body having a central axis and a tubular wall 
of fibrous material including the steps of 

(a) placing an external chime ring about the end of 
said container body, said chime ring having a flange 
overlying the edge of said container body, 

(b) forming an internal transverse rib a given distance 
from an end of said container body, 

(c) placing said closure within and across the end of 
said container body, said closure resting on said 
rib and having an upstanding rim portion contiguous 
with said liner, said closure rim portion having an 
upper rim portion bent inwardly at a point away 
from said liner to form a crevice, 

(d) curling inwardly a portion of said chime ring 
and container wall above said closure until an edge 
of said chime ring flange contacts said closure rim 
portion proximate to the point where said upper rim 
portion bends inwardly, 

(e) further curling inwardly said chime ring and fi 
brous material to abruptly bend said upper rim 
portion of said closure at a given point adjacent 
the end of said flange to extend in a substantially 
straight line from said given point at an inclination 
which is no more than ninety degrees to the end of 
said chime ring inside said bead, said inclination 
being less than ninety degrees to the inner wall of 
said tubular wall below said rib. 

13. The method of claim 12 wherein step (b) is ac 
complished by radially acting on said container wall to 
produce a rib having an upper surface which is generally 
transverse to the central axis of said body. 
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