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The present invention relates to the sealing art and 
more particularly to an improved closure cap adapted 
to be applied to a container to form a sealed package. 

Closure caps are widely used to hermetically seal con 
tainers. Such closure caps utilize a sealing gasket which 
cooperates wtih the rim of a container to form a hermeti 
cally sealed package. One such sealing gasket which is 
in use today is a so-called "cut-ring' type gasket which is 
cut from a tube of vulcanized rubber or other suitable 
material and adhered to a gasket-receiving channel formed 
in the cover of the closure cap by a suitable adhesive. 
Another type of gasket also in use today is the so 

called "flowed-in' type gasket which is formed by flowing 
a gasket material into the gasket-receiving channel of 
the closure and thereafter heating the closure to cure 
the gasket material. 

Recently, it has become desirable to utilize a closure 
cap which has a plurality of locking lugs thereon which 
are adapted to cooperate with the Suitable threads on the 
container to hold the cap in place. With this type of clo 
sure it is merely necessary to twist the closure in one 
direction to remove the cap and to twist it in the opposite 
direction to re-apply the cap. 

However, it has been found that since such twist clo 
sures are easily removable, it is possible for someone to 
tamper with the sealed package on the shelf by unscrew 
ing the cap and removing a part of the contents. This is 
especially undesirable when such closure caps are used 
to seal baby-food jars. It has therefore become neces 
sary to provide a suitable tamper-proof feature for the 
closure cap. 

It is also important for the consumer to be able to 
determine whether a sealed package has lost its vacuum 
seal regardless of whether the sealed package has been 
tampered with or not. 

Heretofore, the tamper-proof and vacuum indicating 
features have been extensively used. One such tamper 
proof feature is to utilize the cover of the closure cap 
to indicate whether the closure has been tampered with. 
If there is a vacuum within the container, the cover por 
tion of the closure will be flexed downwardly; however, if 
there is no vacuum in the container, which indicates that 
the container has been tampered with or has otherwise 
lost its vacuum seal, the cover portion will be raised 
upwardly. The housewife may thus determine the pres 
ence or absence of the vacuum either by a visual inspec 
tion or by applying pressure to the cover portion and 
if the cover portion fiexes down and the cover Snaps back 
with an audible “click,” the housewife knows that there 
is no vacuum in the container. 

Heretofore, the cover portions of such closure caps in 
flexing up and down have utilized the junction between 
the cover portion and the gasket-receiving channel as a 
fulcrum. However, it has been found that there is a 
tendency for deformation or breakdown in the gasket 
receiving channel which causes the contour of the cover 
portion to change, thus interfering with flexing action. 

It has also been found that such prior caps did not have 
the necessary relationship between the height and diam 
eter of the flexible cover or flip panel and the overall 
height and diameter of the cap and were not of the proper 
hardness to permit the metal to be released of the stress 
and strains necessary for the flip panel to flex properly 
and to return with an audible "click.' 
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The present invention overcomes these disadvantages 

and has for one of its objects an improved closure cap 
which has an improved tamper-proof feature thereon. 
Another object of the present invention is the provision 

of an improved closure cap in which the position of the 
flip panel will indicate the presence or absence of a vacu 
um within the container. 
Another object of the present invention is the provi 

sion of an improved closure cap in which there is a prop 
er relationship between the diameter of the cap and the 
height and diameter of the flip panel to permit flexing of 
the flip-panel. 

Another object of the present invention is the provision 
of an improved closure cap in which the hardness is such 
as to permit flexing with an audible "click.” 
Another object of the present invention is to provide 

an improved method of forming the closure cap having 
an improved tamper-proof feature. 

Other and further objects of the invention will be ob 
vious upon an understanding of the illustrative embodi 
ment about to be described, or will be indicated in the 
appended claims, and various advantages not referred to 
herein will occur to one skilled in the art upon em 
ployment of the invention in practice. 
A preferred embodiment of the invention has been 

chosen for purposes of illustration and description and 
is shown in the accompanying drawings, forming a part of 
the specification, wherein: 

FIG. 1 is a sectional view showing the closure cap of 
the present invention with its flip panel in its upward 
position indicating the absence of a vacuum in the con 
tainer; 

FIG. 2 is a sectional view showing the flip panel in its 
lowered position indicating the presence of a vacuum in 
the container; 

FIG. 3 is an enlarged exaggerated detail of the flexing 
bead of the present invention; 

FIG. 4 is a sectional view showing the use of the pres 
ent invention on a different type of closure cap; 

FIG. 5 is a sectional view showing one step in the 
method of making the closure; 
FIG. 6 is a sectional view thereof showing the pre 

curling step in the method of making the closure; 
FIG. 7 is a sectional view thereof showing the lug 

forming step in the method of making the closure; 
FIG. 8 is a sectional view thereof showing another 

step in the method of making the closure; and 
FIG. 9 is a sectional view thereof showing the final step 

in the method of making the closure. 
Referring more particularly to FIGS. 1 and 2, the 

closure cap 1 comprises a cover portion 2 and a skirt por 
tion 3. The edge of the skirt portion 3 is curled into a 
bead 4 and is provided with a pluralty of locking lugs 
5 adapted to cooperate with threads 6 on a container 
finish 7 to form a sealed package. The cover pcrtion 2 
is provided with a gasket-receiving channel 8 formed by 
a shoulder 9 and has a peripherally upwardly extending 
bead 10 at the juncture between the skirt portion 3 and 
the gasket-receiving channel 8 to act as an escapement 
for any metal of the skirt deflected inwardly as a result 
of a blow. It will be understood, of course. that, while, 
for convenience, the present invention will be described 
in connection with a closure cap having locking lugs 5 
and escapement bead 10, it is within the scope of the 
present invention to use closure caps which do not have 
locking lugs 5 and which do not have the escapement 
bead 0. 
A sealing gasket 11 is mounted in the gasket-receiving 

channel 8. The sealing gasket 1 shown in the drawings 
is the so-called "cut gasket' type which is cut from a 
tube of vulcanized rubber or other suitable material and 
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which is adhered to the gasket-receiving channel 8 by a 
suitable adhesive. It will be understood, cf course, that 
the present invention is equally applicable to closure 
caps which utilized so-called "flowed-in' type gaskets in 
which a suitable gasket material, such as plastisol or the 
like, is flowed into the gasket-receiving channel 8 and 
heat is applied to cure the gasket. 
A peripheral flexing bead 5 is formed in the cover 

portion 2 and a dome-shaped button or flip panel 6 
is formed which is adapted to flex upwardly (FIG. 1) 
or downwardly (FIG. 2) with the flexing bead 5 as a 
fulcrum. 

In order to permit the button or flip panel 16 to flex, 
the flexing bead 5 is used as at general fulcrum point. 
As shown in detail in FIG. 3, the flexing bead 15 com 
prises a wall portion 17 forming a flexing point 7a with 
the cover portion 2 and a wall portion 8 forming a 
flexing point 18a with button 6, while the two wall por 
tions 17 and E8 form a flexing point 9 at the apex there 
of. The wall portion 13 is at a lesser angle to the hori 
zontal than the wall portion 17 so that when a vacuum 
is within the containsr and the button 6 is flexed down 
wardly the flexing will occur at flexing points 17a, 9 
and 18a, as shown in broken lines in FIG. 3, rather 
than at the shoulder 9 (FIG. 2). 

Thus, when there is a vacuum in the container 7, as 
shown in FIG. 2, the button or flip panel i6 is flexed 
downwardly whereas if there is no vacuum in the con 
tainer, as shown in FIG. 1, the button 16 will be flexid 
upwardly. 
With this structure, a housewife may determine whether 

a package has been tampered with by a visual inspection 
of the button 16 to see if it is up or down or by apply 
ing pressure to the button 16 and if there is an audible 
"click,' as the button 6 springs back, it will indicate 
that there is no vacuum. If there is a vacuum in the 
container, the button 6 is in its depressed position and 
there can be no "click” because the button could not 
be flexed so that the housewife knows the package has 
not been tampered with. 

In order to permit the button or flip panel 16 to properly 
flex upwardly and downwardly with an audible "click,” 
the area of the button 6 is approximately one-third of 
the area of the stacking panel within the periphery of 
the shoulder 9. This dimension will permit the neces 
sary stresses and strains to be set up when the button 
16 is flexed downwardly which are to be relieved for 
the button 16 to Snap up with an audible "click.' Any 
wide variation in these dimensions will cause the button 
6 to operate improperly. 
Likewise, in order to aid in setting up the necessary 

stresses and strains to permit the button i6 to operate 
properly, the metal of the cap should be of the proper 
hardness. If the metal is too soft there may not be 
enough of a stress and strain set up to cause the flip panel 
16 to return, whereas, if the metal is too hard, too much 
of a stress and strain will be set up for proper operation. 
For a 48 mm. cap good results have been obtained with 
a hardness of between 56 and 64 Rockwell reading on 
a T30 scale and with a 53 mm. cap the hardness as meas 
ured on a Rockwell reading on a T30 scale should be 
between 52 and 60. 
The present invention may also be used in connection 

with the closure cap a shown in FIG. 4. The cap a 
comprises a cover portion 2a and a skirt portion 3a hav 
ing a bead 4a at its lower edge and locking lugs 5a. 
The cover portion has a gasket-receiving channel 8a which 
has a portion 9a thereof inclined to the horizontal to 
receive a gasket 11a in an inclined position as shown 
in FIG. 4. The inclined gasket 11a, is held in the gasket 
receiving channel 8a by an inwardly projecting retaining 
bead 13a in the skirt portion 3a. The inclined gasket 
11a is adapted to cooperate with the inclined sealing 
surface 10a and the horizontal sealing surface 12a of the 
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4. 
container finish 7a and the locking lugs 5a cooperate 
with thread portion 6a on the container finish to form 
a sealed package. 
The cover portion 2a is provided with a flexing bead 

15a which acts as a fulcrum for the dome-shaped flip 
panel of button 16a. The button 16a and the flexing 
bead 5a is similar in structure to the button 16 and 
the flexing bead 15 described in connection with FIGS. 
1 to 3, so as to permit the flip-panel 16a to flex up or 
down in a manner similar to the operation as described 
in connection with FIGS. 1 to 3. 
The present invention also provides an improved method 

of forming the closure of the present invention. This is 
shown in FIGS. 5 through 9. 
The first step (not shown) in the formation of a closure 

is the stamping out of a cup-shaped closure shell 20 
(FG. 5) having the skirt portion 3, a cover portion 2 
and a gasket-receiving channel 8. A depression 22 is also 
provided on the cover portion 2 which will be subsequently 
formed into the flexing bead 15 as will be more fully de 
scribed hereinafter. The edge of the skirt 3 is coaxed-in, 
as at 2i (FIG. 5), to facilitate the subsequent curling 
Step. 
As shown in FIG. 5, the closure shell 20 as thus formed, 

is inserted in a nest 23 having an ejector 24, provided 
With a flexing bead-forming supporting edge 25, and the 
gasket ii is inserted in the gasket-receiving channel 3. 
Before the gasket 11 is inserted, a suitable adhesive (not 
shown) may be applied to the gasket-receiving channel 8 
to adhere the gasket 11 in place. It will be noted that 
the radius of the corner 26 of the shell 20 is greater than 
the radius of the corner 27 of the nest 23. The large 
corner radius 26 of the shell 20 is used to locate and 
center the gasket it in the gasket-receiving channel 8 by 
permitting the gasket 15 to be held in place between corner 
radius 26 and the shoulder 9 formed by the gasket-receiv 
ing channel 3. 
A first curling tool 28 then presses down on the coaxed 

in edge 2A of the shell 20 to form a first curl 29 in the 
skirt edge, as shown in F.G. 6. At the same time, the 
radius of the corner 26 of the shell 20 is reformed to con 
form to the radius of the corner 27 of the nest 23. A suit 
able pad (not shown) may be used to apply pressure to 
the gasket is so as to adhere the gasket to the shell and 
hold the gasket in place during the step of reforming the 
corner radius of the shell 20. 
As shown in FIG. 7 the lugs 5 are then formed by a 

lug-forming tool 29 and, at the same time, the partially 
curled edge 29 (FIG. 6) of the skirt is curled into a full 
bead 4 (FIG. 1). The ejector 24 of the nest 23 is then 
raised as shown in FIG. 8 so as to raise the corner 26 
of the closure cap off the corner 27 of the nest 23 and 
thereby leave a depression 30 between the corner 37 of 
the nest and the corner 26 of the cap. 
A pressure tool 31 (FIG. 9) now applies downward 

pressure to the skirt 3 of the closure to reform the metal 
of the corner 26 of the closure shell downwardly into the 
depression 30 to form the escapement bead 0 around 
the peripheral edge between the skirt 3 and the cover 2. 
At the same time, a button-forming tool 32 having an 

annular groove 33 will apply pressure to the cover por 
tion 2 and bulge out the metal of the cover por 
tion 2 to form the button 16 and simultaneously presses 
the depress 22 against forming ledge 25 on the ejector 24 
to reform the depression 22 to conform to the contour of 
the ledge 25 to complete the flexing bead 15. In this 
operation the metal is partially stretched to obtain the 
additional metal necessary to form the flip-panel 6. 
The cap will then be ejected from the nest by a sub 

sequent operation. 
The closure cap a shown in FIG. 4 may be formed by 

the same method described in connection with FIGS. 5 to 
9 except that the step of raising the ejector 24 as shown 
in F.G. 8 need not be followed since the cap is not pro 
vided with an escapement bead, 



3,062,896 
5 

It will be seen that the present invention provides an 
improved closure cap with an improved vacuum indicating 
panel which will not deform the gasket-receiving channel 
and which is so constructed as to permit proper flexing 
with an audible "click.” The present invention also pro 
vides an improved method of forming the improved cap 
of the present invention. 
As various changes may be made in the form, construc 

tion and arrangement of the parts herein without depart 
ing from the spirit and scope of the invention, and with 
out sacrificing any of its advantages, it is to be under 
stood that all matter herein is to be interpreted as illus 
trative and not in a limiting sense. 

Having thus described our invention, we claim: 
1. A one-piece closure cap having a cover portion 

and a skirt portion integral with and depending from 
said cover portion, means on the skirt portion for hold 
ing the closure cap on a container, a gasket-containing 
channel in said cover portion adjacent said skirt por 
tion, said channel having a flat annular gasket-seating 
portion, a dome-shaped flip panel in said cover portion, 
a depressed flexing bead in said cover portion to act as a 
fulcrum for said flip panel, a flat annular zone of said 
cover portion interposed between and integral with said 
gasket-containing channel and said flexing bead, the plane 
of said annular Zone being below the plane of the flat an 
nular gasket-seating portion of said gasket-containing 
channel and being above the plane of said depressed flex 
ing bead. 

2. A closure cap as claimed in claim 1, wherein the 
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area of said dome-shaped flip panel is approximately 
one-third of the area of the cover portion within the 
periphery of a shoulder thereinforming the gasket-receiv 
ing channel. 

3. A closure cap as claimed in claim 1, wherein the 
inner wall of said flexing bead is at a lesser angle to the 
horizontal than the outer wall. 

4. A closure cap as claimed in claim 1, wherein the 
flexing bead has a fulcrum point at the juncture between 
the inner wall and the flip panel and a fulcrum point at 
the juncture between the outer wall and said annular Zone 
of said cover portion. 

5. A closure cap as claimed in claim 1, wherein said 
closure cap has a hardness of between 56 and 64 Rock 
well reading on a T30 scale. 

6. A closure cap as claimed in claim 1, wherein said 
closure cap has a hardness of between 52 and 60 Rock 
well reading on a T30 scale. 
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