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57 ABSTRACT 
A method of forming a bead surrounding an opening in one 
end of a container body by rolling a neck extending from the 
body to a position where the free edge and an adjacent end 
portion of the neck overlap an adjacent outer surface of the 
body. A method contemplates rolling at least one selected 
portion of the neck to a smaller internal diameter than the in 
ternal diameter of the remainder of the neck so as to space a 
segment of the free edge from the outer surface of the body to 
provide a vent opening placing the internal area of the bead in 
communication with the surrounding outside area. In one em 
bodiment, the smaller diameter portion of the bead is formed 
by producing projections extending above the free edge of the 
neck. A second embodiment contemplates outwardly deform 
ing a selected portion of the neck and, in a third embodiment, 
the reduced diameter portion is deformed by inwardly 
deforming a selected portion of the neck. 

11 Claims, 12 Drawing Figures 
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1. 

METHOD OF WENTNGANAEROSOLDOME 

BACKGROUND OF THE INVENTION 

The present invention relates generally to containers and 
more particularly to an improved method for forming a bead 
adjacent the open end of a container body. 

In the formation of containers which are subsequently util 
ized for dispensing liquids through the use of a propellant, it 
has become customary to produce and end on the container 
body which defines an opening for receiving a mounting cup 
for a valve. The opening is surrounded by a bead or curl that 
serves as a support for the mounting cup which is crimped to 
the container end. The container end is generally referred to 
as an aerosol dome which is formed separately and which is 
sealed to the main body of the can with a double seam. 
One of the problems encountered in a container of this type 

is that many times propellant and product are forced into the 
interior of the bead during a filling operation. In one type of 
filling or charging operation, it is common to cover the entire 
domed end of the container with a charging head before the 
mounting cup for the valve is crimped to the dome. The charg 
ing head is in engagement with the dome at a point spaced 
from the bead or curl surrounding the open end of the dome. 
The charging head is utilized first for producing a vacuum 
within the container and, subsequently, for introducing pres 
surized propellant and product between the mounting cup and 
the domed end of the container. After the container is filled, 
the mounting cup is crimped to the end of the container. Dur 
ing such a filling operation, which is generally referred to as 
"under-the-cap' filling, there is a tendency for propellant and 
produce to be forced into the interior of the curl. Many times 
the propellant and product are trapped in the bead after the 
crimping operation has been completed. 

After the container has been pressure filled and the mount 
ing cup has been sealed within the opening of the dome, it is 
customary to test the containers for "leakers' by immersing 
the entire container into a heated water bath. During such 
testing operation, the propellant within the bead, which is in a 
gaseous state at atmospheric pressure and room temperature, 
tends to escape and produce bubbles in the bath resulting in 
the false interpretation that the container is a "leaker," when, 
in reality, the container is of sound construction and no 
leakage of product from within the container itself has taken 
place. In other instances, the product may be forced out of the 
bead while the container is on display, again indicating that 
the container is leaking. 
Thus, there is a need for a simple and effective method for 

venting the bead of an aerosol dome. 
BRIEFSUMMARY OF THE INVENTION 

The present invention contemplates a method for forming a 
vented bead surrounding the open end of a container body. 
The bead or curl surrounding the opening of the container 
body is produced by rolling a neck extending from the body to 
a position where the free edge and an adjacent end portion of 
the neck overlap an adjacent outer surface of the body to 
produce a closed area having a predetermined internal radius. 
At least one circumferential portion of the bead is rolled to a 
reducing radius adjacent the free edge so that the overlapped 
portion of the bead forming part of the reducing radius por 
tion is spaced from the adjacent outer surface of the container 
body. The reducing radius or substantially spiral portion is 
formed by producing at least one irregular contour on the free 
edge of the neck, which extends above the body of the con 
tainer end, and thereafter engaging the free edge with a 
curling surface having a constant radius to roll the free edge to 
the overlapping relation. The longitudinal portion of the neck 
adjacent the irregular contour is rolled to reducing radius 
smaller than the predetermined constant radius of the 
remainder of the bead. In the device of my invention the free 
edge is uninterrupted in configuration along the major circum 
ferential portion thereof by bends or irregular contours of any 
type. The bead of the finished container has an appearance es 
sentially the same as that of a completely uniform bead. 

2 
One method for produing the irregular contour is to form at 

least one projection extending above the free edge, which is 
placed in engagement with the curling surface before the 
remainder of the body and results in a reducing radius ad 

5 jacent the free edge or reduced diameter portion along a small 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

circumferential portion of the bead. 
In an alternate embodiment, the irregular contour of the 

free edge is produced by outwardly deforming a vertical 
column portion of the neck and subsequently engaging the 
free edge of the neck with the curling surface. In this embodi 
ment, the outwardly deformed column will again be rolled to a 
reducing radius adjacent the free edge. 

In the third embodiment, the irregular contour on the free 
edge of the neck is produced by inwardly deforming a column 
longitudinally of the neck which will initially contact the 
curling surface and result in substantial areas on opposite sides 
of the vertical column being curled to reduced diameter por tions. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE 
DRAWINGS 

FIG. 1 shows a fragmentary side elevation view of the con 
tainer end constructed in accordance with the present inven 
tion and having a mounting cup and valve secured therein; 

FIG. 2 is an enlarged fragmentary view of the free end of the 
container shown in FIG. 1; 

FIG. 3 is a perspective view of the neck portion which ulti 
mately forms the beadshown in FIG. 2; 
FIG. 4 shows a vertical sectional view through one side of 

the neck shown in FIG.3 and showing the initial engagement 
of the free edge of the neck with a curling surface; 

FIG. S is a view similar to FIG. 4 showing the intermediate 
stage of the partially curled neck; 

F.G. 6 is a vertical sectional view taken generally along line 
6-6 of FG, 2 and showing the final configuration of the 
vented bead; 

FIG. 6a is an exploded fragmentary view of FIG. 6; 
FIG. 7 is a view similar to FIG. 3 showing an alternative 

method of producing an irregular contour on the neck; 
FIG. 7a is a view similar to FIG. 5 showing the intermediate 

stage of curling the neck of FIG. 7; 
FIG. 8 is a fragmentary side elevational view of the modified 

aerosol dome; 
FIG. 9 is a further embodiment of the neck similar to FIG. 3; 

and 

FIG. 10 is a view similar to FIGS. 5 and 7a showing the in 
termediate stage of the neck disclosed in FIG. 9. 

DETALED DESCRIPTION 
While this invention is susceptible of embodiment in many 

different forms, there is shown in the drawings and will herein 
be described in detail one specific embodiment, with the un 
derstanding that the present disclosure is to be considered as 
an exemplification of the principles of the invention and is not 
intended to limit the invention to the embodiment illustrated. 

FIG. 1 of the drawings discloses an aerosol dome 10 con 
structed in accordance with the present invention and secured 
to the upper end of a cylindrical body or container 12 through 
a sealed joint 14, which may be in the form of a commercially 
known double seam. 
The upper end of the dome 10 has an opening 16 which is 

surrounded by a bead or curl 18. A mounting cup 20 support 
ing a discharge valve 22 is received in the opening 16 with a 
downwardly opening channel 17 secured to the bead 18, as by 
crimping or outwardly deforming selected areas 24 into en 
gagement with the internal surface of the container end. 
As was indicated above, when utilizing "under-the-cap" 

filling method for filling the container, it is customary to loose 
ly insert the mounting cup 20 having the valve 22 therein into 
the open end of the container and thereafter to place a charg 
ing head over the entire structure with the lower edge of the 
charging head engaging the outer surface or wall of the dome 
10 at the point outwardly spaced from the bead or curl. A 
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vacuum is then produced in the container and the high pres 
sure propellant, in liquid form, and product are forced into the 
container between the adjacent surfaces of the bead 18 and 
the cooperating channel 17 of the mounting cup 20. When the 
container 12 has been filled with the desired amount of 
propellant and product, the mounting cup 20 is crimped, as at 
24, and sealed to the upper end of the dome 10. Such a filling 
operation many times results in the trapping of propellant 
and/or product within the internal area of the bead 18, which 
is undesirable for the reasons set forth above. 
According to the broadest aspect of the present invention, 

the head 18 is formed by rolling a cylindrical upstanding neck 
30 to a position where the free edge of the neck overlaps an 
adjacent outer surface of the dome 10. The neck is rolled to 
produce a closed area 28 having an internal diameter or a sub 
stantially constant internal radius. At least one selected por 
tion of the neck is rolled to a smaller diameter than the diame 
ter of the remainder of the neck to thereby space a portion of 
the free edge from the adjacent outer surface of the dome or 
container end and provide a vent opening for the internal area 
of the bead. 

Stated another way, at least one small circumferential por 
tion of the neck is rolled to a reducing radius adjacent the free 
edge so as to produce a substantially spiral cross-sectional 
configuration. The smaller or reduced radius portion of the in 
ternal area of the bead is formed by initially producing at least 
one irregular contour on the free edge of the neck which is ul 
timately rolled or displaced to produce the bead 18. Sub 
sequently, the free edge of the neck is engaged with a curling 
surface having a constant radius to displace the neck out 
wardly and form a bead having an internal radius with the free 
edge being in overlapping relation to the outer surface of the 
container. The irregular contour of the free edge will cause at 
least the end area of a longitudinal portion of the neck to be 
displaced to a smaller radius than the remainder of the neck 
and, thus, space the free edge of this longitudinal portion from 
the outer surface of the container body end. 

In the embodiment illustrated in FIGS. 1-6, prior to at 
tachment of the dome to the container body 12, an upwardly 
extending cylindrical neck 30 extends from the main body of 
the done 10 to define a free upper edge 32. An irregular con 
tour of the free upper edge in the initial embodiment is 
produced by projections 34 which extend above the free edge. 
The projections 34 may be formed simultaneous to the forma 
tion of the free edge 32, which is normally accomplished by 
stamping an opening into a cup shaped member extending 
above the main portion of the dome 10. Alternatively, the pro 
jections 34 may be formed as a separate operation, as by weld 
ing small beads or other protrusions to extend above the sur 
face or free edge 32. 

In the embodiment illustrated in FIGS. 2-6, it is desirable 
that the projections be located within the confines of the inner 
and outer surfaces of the neck 30. The bead 8 is thereafter 
formed by engaging the free edge 32 of the neck 30 with a 
curling surface 36 formed in a curling die having intercon 
nected portions 37 and 38. The curling surface takes the form 
of a downwardly opening recess formed in the die sections 37 
and 38 with the base of the recess defining an arcuate surface 
having a constant radius, 
The actual curling or displacement of the cylindrical neck 

30 is accomplished by relative movement between the curling 
surface 36 and the neck 30. As is clearly shown in FIG. 4, the 
initial contact of the upper edge 32 with the curling surface 36 
is through the upwardly extending projections 34. These up 
wardly extending projections will thus follow the contour of 
the curling surface 36 and will initially cause outward defor 
mation of a small circumferential area 40, which is in longitu 
dinal alignment with the projection 34. AFter this initial defor 
mation or outward displacement of the portion 40 of the neck, 
the remainder of the free edge 32 will be placed in contacting 
engagement with the curling surface, as shown in FIG. 5, and 
will ultimately be displaced or curled to the configuration 
shown in FIG. 6. In the final configuration shown in FIG. 6, it 
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4. 
will be noted that the free edge 32 and an adjacent end portion 
of the neck 30 are in overlapping relationship with the outer 
surface 42 of the dome 10. Furthermore, a cross-sectional 
area through any portion of the bead 18 will show that the 
neck has been rolled or displaced to a closed area of substan 
tially cylindrical cross-sectional configuration having a sub 
stantially constant internal diameter or radius. However, the 
longitudinal portions of the neck which are in alignment with 
the projections 34 will be rolled or displaced in a manner to 
produce a reducing internal radius adjacent the free edge. 
This will result in having the portions 34 of the upper free edge 
32 spaced from the adjacent outer surface 42 of the body of 
the container to produce an opening 44 as is clearly illustrated 
in FIG. 6a. This will place the internal area of the bead in con 
munication with the surrounding atmosphere at all times. 
Thus, any gaseous propellant or product, which may be in the 
internal area of the bead after a filling operation, can readily 
escape through the openings 44 defined by the respective 
reduced diameter portions 40. 
While any number of such projections 34 may be circum 

ferentially spaced along the free edge 32, it is desirable that 
the respective projections be formed in diametrically opposed 
pairs on the free edge 32 of the cylindrical neck 30. The 
diametrically opposed pairs will equalize the forces which are 
encountered by the neck 30 during the initial deformation of 
the longitudinal column portions of the neck which are below 
each of the respective projections 34. 
An inspection of FIG. 2 shows that the circumferential ex 

tent of the reduced diameter portion is extremely small and 
may result in what may be termed a "pinpoint' opening 44. 
However, it will be appreciated that only a small opening is 
necessary for the venting of the propellant, which is in a gase 
ous state when it is at room temperature and atmospheric 
pressure, or the product. 
A slightly modified embodiment of the present invention is 

disclosed in FIGS. 7 and 8 in which the upper free edge 32a of 
the neck 30 has an irregular contour produced by outwardly 
deforming selected portions of the neck 30. In the embodi 
ment illustrated in FIG. 7, first and second outwardly 
deformed columns 50 are produced at diametrically located 
points on the neck. It has been determined that the outwardly 
deformed columns will result in a final configuration of the 
bead or curl very similar to the bead shown in the previous 
embodiment. While this phenomenon is not completely un 
derstood, it is believed to result, at least in part, from the fact 
that during initial engagement and curling of the internal sur 
face of the major portion of the neck, the outwardly deformed 
columns will remain in substantially columnar form as shown 
in FIG. 7a. This will cause the crest portions of the columns to 
engage the curling surface at points transversely spaced from 
the point of engagement of the remainder of the internal sur 
face of the neck. 
The engagement of the crests at an angularly related area of 

the surface, spaced from the tangential point of contact of the 
remainder of the surface of the neck will cause at least the 
upper end portion of the columns to be rolled to a reducing 
radius similar to the embodiment shown in FIGS. 2-6, As the 
distance from the free edge 32a of the neck 30a increases the 
internal stresses tending to maintain the columns in columnar 
form will be overcome by the internal forces developed in the 
neck during the rolling process. 

Alternatively, it may be that at least the upper end of the 
outwardly deformed column will remain in its outwardly 
deformed condition during the rolling process. It is believed 
that this condition results from the excessive material as well 
as the additional strength of the outwardly deformed column. 

During the rolling process, as the distance from the free 
edge 32a increases, the forces tending to return the outwardly 
deformed column into alignment with the main body of the 
neck likewise increases. This will result in the outwardly 
deformed column gradually disappearing as the spacing from 
the free edge of the neck increases. 
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In either event, the final configuration of the column por 

tions of the neck will be substantially identical to the projec 
tion portions of the neck in the principal embodiment. That is 
to say the columns will be rolled to a cross-sectional configu 
ration having a minumun radius at the free edge with a 
gradually increasing radius as the distance from the free edge 
increases and ultimately the radius of the column portions will 
equal the radius of the remainder of the rolled bead or curl. 
The final configuration of each of the column portions of the 
bead will be a spiral configuration in one segment adjacent the 
free edge and a second segment having a radius equal to the 
corresponding segment of the remainder of the neck. 
The final configuration of the bead will have "pinpoint' 

openings or apertures 44a (FIG. 8) of small circumferential 
extent similar to that discussed in connection with the embodi 
ment of FIGS. 2-6. As in the previous embodiment, the 
remainder of the free edge 32a and an adjacent portion will be 
in contacting engagement with the outer surface of the dome. 
A further modified embodiment of the present invention is 

disclosed in FIGS. 9 and 10 wherein the irregular contour of 
the upper free edge 32b of the neck 30b is produced by in 
wardly deforming diametrically opposed portions 60. The 
diametrically opposed portion 60 extends substantially the 
length of the neck 30b and merge with the main body of the 
neck along lines generally designated by the reference nu 
meral 62. In the embodiment of FIGS. 9 and 10, the curling 
surface 36 has an inclined portion 64 formed on the lower 
inner edge thereof. 

During the rolling or displacement of the neck 30b, the crest 
portions of the respective columns 60 will initially engage the 
inclined surface 64 to be outwardly deformed. It has been 
found that in some instances the inwardly deformed columns 
will deform outwardly to produce a single pin point openings 
similar to openings 44a while in other instances the root por 
tions 62 of the respective columns 60 will be deformed out 
wardly of the remainder of the edge 32b. Subsequently, the 
main portion of the upper edge 32b will engage the curling 
surface 36 and will produce a rolled bead, similar to bead 18a. 

In the final configuration of the curled bead, either the free 
end of the crest portions or root portions of the columns 60 
will be rolled to a reduced diameter and will result in a bead 
configuration similar the beads 18 and 18a. While the 
phenomenon of the formation of the reducing radius in this 
embodiment is not clearly understood, it is believed that the 
reversal of the position of the upper edges of the columns rela 
tive to the main portion of the neck results from the internal 
forces developed during the formation of the column 60. In 
cases where the root portions 62 of the neck are rolled to a 
reducing radius, it is believed that this results from the re 
sistance of the columns to being deformed to the original posi 
tion in alignment with the main body of the neck. 

In each embodiment, the lower edge of the bead or curl will 
thus have a serpentine or sinuous configuration of very small 
amplitude. Also, the lower edge of the bead is disposed 
directly above an adjacent portion of the outer surface of the 
dome and a major, in fact most all of the lower edge, is in en 
gagement with the dome surface. 
Each of the embodiments of the present disclosure are 

capable of being incorporated into a conventional method of 
forming a bead or curl so that it is only necessary to produce 
the irregular contour on the free edge either as part of one of 
the steps for forming the dome 10 or as a separate step during 
the forming process. In all embodiments, the vented bead is 
formed by obstructing the normal flow of metal of the neck during the curling process. 
We claim: 
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6 
1. In a method of forming a vented bead surrounding the 

opening in the dome body of an aerosol container of the type 
including the step of rolling the free edge of the neck of said 
dome body outwardly to produce an integral bead having a 
predetermined internal radius, the improvement comprising: 
rolling a major portion of said free edge of said neck to a con 
tactin E. with the outer surface of said neck, said free edge being substantially uninterrupted in configuration 
along the major circumferential portion thereof, and concur 
rently rolling the remaining minor portion of said free edge of 
said neck toward, but short of engagement with, said outer 
surface of said neck such that the internal radius of said bead 
along said minor portion is less than said predetermined inter 
nal radius. 

2. A method as defined in claim i, in which said minor por 
tion of said free edge is produced by deforming the neck be 
fore said neck is rolled. 

3. A method as defined in claim 2, in which said neck is 
deformed inwardly along substantially the entire axial length 
thereof. 

4. A method as defined in claim 3, in which said neck is in 
wardly deformed at opposed locations to produce at least two 
selected free edge minor portions. 

5. A method as defined in claim 2, in which said neck is out 
wardly deformed at least adjacent the free edge of said neck. 

6. A method as defined in claim 1, in which said minor por 
tion of said free edge portion is formed by producing projec 
tions extending above the free edge of said neck. 

7. A method of producing a vented bead surrounding an 
opening in a container end comprising the steps of producing 
at least one irregular contour on the free edge of a neck ex 
tending above the container end, said free edge remaining 
substantially uninterrupted in configuration along the major 
circumferential portion thereof, and engaging said free edge 
with a curling surface having a constant radius to displace said 
neck to a bead having an internal diameter with the free edge 
in overlapping relation to the outer surface of the container, 
said irregular contour causing a longitudinal portion of said 
neck to be displaced to a smaller diameter to space the irregu 
lar contour portion of the free edge from said outer surface 
and produce a vent for said bead. 

8. A method as defined in claim 7, in which said irregular 
contour is produced by deforming a portion of said neck in wardly. 

9. A method as defined in claim 7, in which said irregular 
contour is produced by outwardly deforming a portion of said 
neck. 

10. A method as defined in claim 7, in which said irregular 
contour is produced by forming a projection extending above 
the free edge. 

11. A method of producing a vented bead surrounding an 
opening in one end of a container dome body with a free edge 
in overlapping relation to the adjacent outer surface of the 
dome body which comprises the steps of rolling a minor cir 
cumferential portion, commencing at said free edge of a neck 
extending above said body, to a substantially spiral configura 
tion having an increasing radius; rolling the remainder of said 
neck to a predetermined constant radius; continuing said 
rolling until the radius of said spiral equals said predetermined 
constant radius; and, thereafter, rolling all of said neck to said 
predetermined constant radius until said free edge is in over 
lapping relation with the adjacent surface of said dome body 
whereby the major portion of said free edge is in contacting 
relation with said adjacent surface while the free edge of said 
spiral portion is spaced from said adjacent surface. 
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