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This application is a continuation-in-part of my co 
pending application Serial No. 322,393, filed on Novem 
ber 8, 1963, and now Patent No. 3,174,640. 
The present invention relates to the sealing art and 

more particularly to an improved closure cap for hermeti 
cally sealing a container. This cap is of the general type 
combining a metal shell and a sealing gasket Such as are 
applied to glass and other containers by cooperating 
threads or lugs or beads. 

Closure caps of this general type are of great value 
for packaging a wide variety of products and they are 
particularly useful for sealing glass containers for food 
products. The closure cap of the present invention has 
a new structure providing a greatly improved hermetic 
sealing ability coupled with the desirable range of cap 
removal torques. This improved cap thus provides a 
seal for packaging products which require an extremely 
effective hermetic seal as air leakage during package life 
has been reduced by the improved closure cap and sealed 
package to a negligible amount. 

Improving the effectiveness of the hermetic Seal pro 
vided by closure caps heretofore invariably has caused 
an increase in the cap removal torque so that improve 
ments in sealing characteristics have been accompanied 
by an increase of removal torques resulting in high and 
unpredictable ranges. As a result of these difficulties, 

... the caps have been applied too tightly and have been 
removed by the consumer with same difficulty or the caps 
have been too loosely applied resulting in a loss of 
Wac. 

Accordingly, an object of the present invention is to 
provide a closure cap having improved hermetic sealing 
characteristics combined with an acceptable range of re 
moval torque and particularly having improved sealing 
characteristics and acceptable removal torques which do 
not vary objectionably over extended periods of package 
Storage. 
Another object of the present invention is to provide 

an improved hermetically sealed package. 
Another object of the present invention is to provide 

a hermetically sealed package with twist type of closure 
having a predetermined and stable range of removal 
torque. 

Another object of the present invention is to provide 
a closure cap and sealed package with improved storage 
characteristics including retention of vacuum and mini 
mum variation of cap removal torque over extended periods. 
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 ap 
pended claims, and various advantages not referred to 
herein will occur to one skilled in the art upon employ 
ment 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 perspective view partially cut away illus 
trating a preferred embodiment of the closure cap in ac 
cordance with the invention; 

FIG. 2 is an enlarged fragmentary sectional view of 
the closure cap of FIG. i; 
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FIG. 3 is an enlarged fragmentary sectional view of 

a preferred embodiment of a sealed package illustrating 
the closure cap of FIG. 1 in its sealed position on a con 
tainer; and 

FIG. 4 is a bottom plan view of the closure cap of 
F.G. . 
The closure cap 1 of the present invention comprises 

a cover 2 and a skirt 3 depending therefrom. The lower 
edge of the skirt 3 is rolled inwardly to form a bead 4 and 
locking lugs 5 extend inwardly from the bead 4 at spaced 
intervals to permit the closure cap to be secured to a con 
tainer 25. M 

The upper portion 7 of the skirt provides a gasket reten 
tion and gasket control portion and is set in from the 
generally cylindrical lower portion 8 of the skirt 3. An 
annular inwardly directed tapered gasket squeezing Zone 
or bead 9 is formed at the juncture between upper portion 
7 of the skirt and the lower portion 8 thereof. The bead 
9 has an inclined upper wall 11 which facilitates the inser 
tion and retention of the gasket 10 in the closure cap and 
also acts to squeeze the gasket 10 into sealing relationship 
with the side of the container as will be more fully 
described below. 
The outer portion of the cap cover 2 is an annular 

relatively level top sealing zone 12. A gasket control sur 
face is provided intermediate the level zone 12 of the 
closure cover 2 and the bead 9. This control surface has 
a relatively short cylindrical side sealing Zone 14 con 
nected by a small radius to a sealing zone 16 having a 
concave shape in cross-section. In the preferred cross 
section of sealing zone 16 illustrated, the relatively straight 
outer edge is preferably slightly inclined as illustrated at 
17 and it merges through an arcuate center section indic 
ated by the radius 19 with an inner edge which also is 
preferably relatively straight and is inclined at an acute 
angle 20 from the level Zone 12 at the edge of the cap 
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cover 2. The central portion of the cover may have the 
usual depressed stacking panel 22 and may also be pro 
vided with a raised vacuum indicator panel 23. 
The Sealing gasket which is contained within the closure 

cap comprises a ring of rubber or another deformable 
material. The preferred gasket 10 illustrated is a ring 
cut from a tube of rubber or a rubber-like material. 
The gasket cross-section has a width which permits it 

to cover a substantial portion of the above described 
gasket control surface when pressed against it and a sub 
stantial depth or thickness as illustrated so that its outer 
edge occupies the channel or recess formed adjacent the 
side sealing zone 14 between the bead 9 and the sealing 
Zone 16 of the gasket control surface. 
The Sealing gasket 10 is inserted into the closure 1. 

and remains in position under the bead 9 as illustrated . 
in FIG. 2. While not necessary, the gasket 10 may 
be adhered to the gasket control portion of the cover as 
illustrated at 21. 
The improved sealed package is illustrated in FIG. 3 

comprising a jar 25 sealed with the closure 1 as described 
above. The jar 25 includes outwardly extending mem 
bers 26 which may be lugs or threads suitable for en 
gaging the inwardly projecting lugs 5 at the lower edge 
of the cap skirt 3. 
A preferred embodiment of the jar rim finish is illus 

trated to cooperate with the closure cap 1 and to pro 
vide the improved sealing described above combining a 
high-quality hermetic seal with acceptable and predeter 
mined removal torque characteristics. The preferred jar 
finish comprises an outer rounded corner 27 leading into 
a relatively straight and inclined portion 28 which leads 
to a reversed curve 29 intermediate the straight portion 
28 and an inner rounded corner 30. This finish is seen 
to correspond generally to the shape of the above de 
scribed gasket control portion of the closure cap. 
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When the cap 1 is applied to the jar 25 and the gasket 
10 is forced against the jar finish by the gasket control 
surface of the cap 1, the rubber or rubber-like material 
of the gasket 10 deforms as illustrated in cross-section 
to provide an elongated curved and pinched portion 31 
intermediate the two generally similar curved surfaces 
provided by the cap gasket control surface and the jar 
finish and an extruded or squeezed side Sealing portion 
32 pressed against the jar by the squeezing portion of 
the bead 9. The inner edge 33 of the gasket 10 also 
is deformed so that it moves toward top and corner 
portions 29 and 30 of the jar rim to insure an addi 
tional inner sealing portion intermediate the rim corner 
30 and the edge of the stacking panel 22. 

It will be seen that the sealing gasket 10 in its sealed 
position presents an effective barrier to the passage of 
air as the closure cap and jar finish and gasket coop 
erate to cause the gasket to form a long and relatively 
thin air barrier. 
At the same time, the above described cap and cap and 

jar combination have been found to give predictable and 
satisfactory removal torques which remain within a satis 
factory range over extended storage periods. 
The improved cap as well as the cap and jar combina 

tion have also proven to give consistently good Seals even 
where minor variations or imperfections may be present 
in the container finish. 
As various changes may be made in the form, con 

struction and arrangement of the parts herein without 
departing from the spirit and scope of the invention and 
without 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. 
What is claimed is: 
1. A closure cap comprising the combination of a cover 

at the top of the cap and a skirt at the lower portion of 
the cap provided with means for holding the cap on a 
container, said cover having at its periphery a relatively 
level top sealing zone, an inwardly convexly curved in 
termediate sealing zone extending outwardly and down 
wardly from the periphery of said top sealing Zone, a 
generally cylindrical side Sealing Zone extending down 
wardly from the periphery of said intermediate sealing 
zone and forming the upper portion of said skirt, a bead 
extending inwardly from the lower edge of said inter 
mediate sealing zone and forming therewith a shoulder, 
a connecting portion extending substantially radially out 
wardly from the lower edge of said bead and contin 
uing downwardly from its periphery into a substantially 
cylindrical extension forming the lower portion of said 
skirt and being of greater diameter than said upper po 
tion of the skirt, and an annular deformable gasket posi 
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4. 
tioned in said cap with its outer edge engaged in said 
side Sealing Zone and having an inwardly directed top sur 
face engaging at least the outermost portion of said 
intermediate sealing zone and extending radially inwardly 
beneath said top sealing zone. 

2. The closure cap as claimed in claim 1 in which 
Said gasket is adhered to said intermediate sealing Zone. 

3. A sealed package comprising the combination of a 
container and a closure cap having a cover at the top 
of the cap and a skirt at the lower portion of the cap 
provided with means for holding the cap on the con 
tainer, said cover having at its periphery a relatively 
level top sealing zone, an inwardly convexly curved inter 
mediate sealing zone extending outwardly and downward 
ly from the periphery of said top sealing zone, a generally 
cylindrical side sealing Zone extending downwardly from 
the periphery of said intermediate sealing zone and form 
ing the upper portion of said skirt, a bead extending 
inwardly from the lower edge of said intermediate seal 
ing zone and forming therewith a shoulder, a connect 
ing portion extending substantially radially outwardly 
from the lower edge of said bead and continuing down 
wardly from its periphery into a substantially cylindrical 
extension forming the lower portion of said skirt and 
being of greater diameter than said upper portion of 
the skirt, an annular deformable gasket positioned in 
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said cap with its outer edge engaged in said side Seal 
ing zone and having an inwardly directed top surface 
engaging at least the outermost portion of said inter 
mediate sealing zone and extending radially inwardly 
beneath said top sealing zone over the finish of the con 
tainer, said finish comprising a rounded upper portion 
engaging the gasket below said top sealing Zone of the 
cap and having also a downwardly and outwardly slop 
ing portion having an outwardly facing concave shape 
pressing the gasket against said intermediate Sealing por 
tion of the cap and a lower outwardly facing convex 
shape pressing the gasket into the corner formed at the 
top of the generally cylindrical side Sealing Zone of the 
Cap. 

4. The sealed package as claimed in claim 3 in which 
said gasket is adhered to said intermediate Sealing Zone 
of the cap. 
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