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The present invention relates to an improved closure 
cap for sealing containers and more particularly to an im 
proved closure cap formed of a combination of metal and 
plastic. 
The improved closure cap has a relatively thin outer 

metal shell and a molded plastic liner covering the inner 
surfaces of the cap including the cap cover and the de 
pending skirt. The novel design of this two~piece cap 
takes particular advantage of the individual characteristics 
of the metal and of the plastic to obtain the best combina 
tion of the stiffening and decorative features of metal with 
the improved sealing and corrosion resisting qualities of 
resilient plastic. As will be more fully described below, 
a unique combination of the materials is provided where 
by an improved sealing action results between the inner 
plastic liner of the cap and the rim of the related con 
tainer. An improved seal is provided between the cap 
and the container even where the container ?nish has 
minor irregularities and in addition an initial sealing and 
a subsequent resealing are provided with relatively low 
application and removal torques. 
As will also be more fully described below the resilient 

plastic liner with its unique design also provides a closure 
with a long shelf or storage life wherein the resilient na 
ture of the plastic reinforced by the more rigid metal shell 
cooperate with the container threads or lugs to prevent an 
accidental loss of seal. The plastic liner itself also pro 
vides a surface of exposure to the container contents which 
is inert with respect to virtually all regular foods or cos 
metics or similar items which are normally packaged 
using such a closure cap. 

Accordingly, it is an object of the present invention to 
provide an improved closure cap of metal and plastic 
which takes advantage of a combination of the differing 
characteristics of both materials to provide an improved 
cap. 

Another object of the present invention is to provide an 
improved closure cap formed of plastic and metal and 
particularly adapted for providing a perfect seal with the 
container ?nish under conditions of relatively low appli 
cation and removal torque. 

Another object of the present invention is to provide an 
improved plastic and metal closure cap wherein a tight 
seal is obtained even with containers having rim dips or 
other minor imperfections in the sealing surfaces of the 
container rims. 
Another object of the present invention is to provide a 

closure cap which has greater ?exibility in conforming to 
the container ?nish and which is easier to apply and re 
move from a container. 

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 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 speci?cation, wherein: 

FIG. 1 is a perspective view partially in section of a 
preferred embodiment of the closure cap of the present 
invention; 
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FIG. 2 is an enlarged sectional view partially cut away 

of the closure cap of FIG. 1; 
FIG. 3 is a sectional view taken along line 3—-3 of 

FIG. 1; 
FIG. 4 is an enlarged fragmentary view of the closure 

cap of FIG. 1 illustrating the cap in sealing relationship 
with a container rim; 

FIG. 5 is an enlarged fragmentary view of a sealing 
rib in engagement with a container rim; 

FIG. 6 is a sectional view taken along line 6—6 of 
FIG. 4; and 

FIG. 7 is an enlarged sectional view partially cut away 
of another embodiment of the closure cap of the present 
invention in sealing relationship with a container rim. 

Referring now to the drawings which illustrate a pre 
ferred embodiment of the invention and more particularly 
to FIG. 1, the closure cap 1 has an outer metal shell 2 and 
an inner plastic liner or closure 4. The metal shell 2 
has a cover 5 and a depending skirt 6 and is stamped from 
a lacquered piece of tinplate by methods and machines 
well known in the art. If desired, spaced tabs (not shown) 
may be formed in the lower edge 7 of the metal shell 2 to 
provide for a better interlock between the metal shell 2 
and the plastic closure 4. 
The plastic closure 4 is preferably formed separately 

from the metal shell 2 by injection molding. Although 
any suitable inert plastic having a resilient quality may be 
used in molding the plastic closure 4, it has been found 
preferable to use polyethylene. 

During the molding process, threads 8 are formed on 
the inside of the plastic closure 4 which conform to cor 
responding threads on a container ?nish. 

After the plastic closure 4 is formed, it is inserted into 
the metal shell 2 and the lower edge 7 of the metal shell 
2 is turned in and is embedded in the lower edge 9 of the 
plastic closure 4. By embedding the exposed lower edge 
7 of the metal shell 2 in the plastic closure 4, as shown 
in FIGURE 2, the lower edge 7 is protected from corrod 
ing and from the peeling of the lacquer from the shell 2. 
In addition, the embedded edge 7 ?rmly grips the plastic 
closure 4 to lock it in place within the metal shell 2. 
As best illustrated in FIGS. 3 and 4, the plastic closure 

4 has a sealing zone 15 depending from its cover portion 
16 which engages the rim 17 of a container 12 to form 
a seal therewith. The sealing zone 15 is formed during 
the molding of the cap. 

Preferably, the sealing zone 15 comprises concentric 
annular ribs 18 which have a wedge-like cross-section. A 
generally triangular cross-section 19 is preferred because 
it provides a minimum surface area contact between the 
ribs 18 and the container rim 17. Although a single seal 
ing rib 18 is effective for smaller caps, two or more sealing 
ribs are preferred as this causes the sealing forces to be 
more evenly distributed. 
The number of ribs actually used depends on the size 

of the closure cap. One or preferably two ribs are used 
on smaller caps while up to six ribs may be employed 
on larger caps. 
The improved sealing action resulting from the tapered 

ribs 18 may be best understood by reference to FIGS. 5 
and 6. As illustrated in FIG. 5, the rib 18 has its lower 
contact portion 13 positioned on a top surface of the con 
tainer rim 17 and has a relatively flat annular portion of 
the cap cover 5 backing up and reinforcing the plastic rib 
18 and the relatively thick plastic sealing zone 15. The 
metal cover 5 stiffens and reinforces the plastic so that 
application of the cap 1 to the sealed container with a 
relatively small sealing force on the cap sealing threads 
moves the rib 18 downwardly onto the container rim 17 
with a relatively great sealing pressure at the small line 
like contact area between the rib 18 and the container 
rim 17. As also illustrated in FIG. 5, the concentrated 
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force applied to the sealing rim at its narrow line of con 
tact is distributed by the upwardly ?aring shape of the 
rib 18 so that the force is more or less equally distributed 
over a wider annular area of cover 5 as illustrated gen 
erally by the arrows 23. It is also clear that the metal 
covers being relatively stiff acts to maintain the rib 18 in 
its sealing contact after the seal is completed and during 
the storage period or shelf life of the sealed container even 
over relatively long periods. 
FIG. 6' is a sectional view showing an arcuate section 

of the container rim 17 and illustrating a corresponding 
arcuate section of the plastic sealing rib 18 forced against 
the surface of the rim 17 after closure cap 1 has been 
applied to a container. The rib 18 is shown conforming 
to an irregular surface of rim 17 having a pronounced 
rim dip 27. The ?exible nature of the plastic rib 18 to 
gether with the relative stiffness of the annular backup 
portion of the metal cover 5 cooperate to force line-like 
lower edge 13 of the sealing rib 18 into a tight seal along 
the entire surface of the container rim 17 as the lower 
edge 13 of the rib 18 conforms itself under the concen 
trated sealing forces resulting from the combination. 
Minimum application and removal torques are also 

achieved with the above described sealing structure due 
to the small contact area between the ribs 18 and the con 
tainer rim 17. This feature is of particular importance 
as it permits ready removal of the cap 1 by the user even 
after long’storage periods. 
FIG. 7 illustrates a modi?ed embodiment of the closure 

cap of the present invention. The modi?ed embodiment 
20 differs in that the sealing ribs 21 and 22 have differing 
positions and sizes in order to accommodate them to a 
curved container rim 24. The outer longer rib 21 makes 
contact with the outer marginal surface 25 of the con 
tainer rim 24 and the inner shorter rib 22 makes contact 
with the inner marginal portion 26 of the container rim 24. 

' In other respects, the operation of the modi?ed cap is 
the same as that of the embodiment of FIGS. l-6. 
As illustrated in FIGS. 2 to 4 an annular ?exing space 

10 is preferably provided between the skirt 11 of the 
plastic closure 4 and the skirt 6 of the metal shell 2. This 
space is provided by a difference in the alignment of the 
metal shell 2 and of the skirt 11 of the plastic closure 4. 
A slight ?are is normally provided in the metal skirt 6 
during the stamping operation to facilitate the removal of 
the shell 2 from the stamping die. To this relatively 
slight taper is added an outward ?are in the molded skirt 
11 of the plastic closure 4. This provides the space 10 
as illustrated in the FIG. 4 with an increasing width 
towards the cap top 5. The space 10 has been found to 
provide the below described improved sealing elfect with 
a ?are between the cap skirt 6 and the plastic closure 
skirt 11 in a range of from about 1 to 1% degrees. 
The space 10 between the two skirts 6 and 11 not only 

facilitates the assembly of the closure cap 1 but it also 
provides a greater tolerance in the closure 1 in accom 
modating for variations in the size and shape of a con 
tainer. 
For example, containers vary slightly in size and may 

be slightly enlarged due to limitations in their manufac 
ture. Similarly, the shape of the container may be slightly 
out of round. While these variations are relatively 
minute, they can have an adverse effect on the quality of 
the seal of the container. The provision of a ?exing 
space 10 between the skirt of the plastic closure 4 and the 
metal shell 2 not only renders these glass variations less 
critical, but also permits a better seal on the container 
with a uniform and satisfactorily low removal torque. 
The ?exing space 10 permits the plastic closure 4 to yield 
and to adjust in shape to more precisely conform to the 
shape of the container ?nish 14. This yielding and ad 
justing supplements the inherent ?exibility and resiliency 
of the plastic closure 4. 

It will be seen that a novel and effective combination 
results from the plastic closure 4 supported within the 
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4 
metal shell 2. As described above, a relatively thick 
skirt portion 11 on the plastic closure 4 effectively en 
gages the container threads due to its own resiliency and 
due to the spacing 10 provided between it and the outer 
metal shell 2 permitting controlled ?exure. The same 
plastic closure 4 has the integral tapered ribs 18 formed 
on a plastic sealing zone 15 which is in direct contact 
with the supporting cover 5 of the metal shell 2 so that 
the forces generated by the application of the closure to 
the container threads are effectively concentrated in the 
line-like edges of the ?exible sealing ribs where the seal 
ing pressure is relatively large and highly concentrated 
and where the combined plastic and metal sealing zone 
retains the tight seal inde?nitely over long periods of 
storage. Thus, the described combination of a metal 
shell and a plastic inner closure with varied spacing be 
tween the metal and the plastic and the novel sealing rib 
shape cooperate to provide the improved sealing and re 
moval torque characteristics. 
The metal shell may also be conveniently decorated 

by the usual lithographing methods before being shaped 
to enhance the appearance of the cap. The plastic insert 
is particularly useful for sealing products which require 
a protective coating to guard against deterioration of the 
exposed portions of the closure caps. The combination 
of metal and plastic in the cap described results in overall 
material savings of a signi?cant amount. 
As various changes may be made in the form, construc 

tion, and arrangement of the parts herein without de 
parting from the spirit and scope of the invention, and 
without sacri?cing any of its advantages, it is to be un 
derstood that all matter herein is to be interpreted as il 
lustrative and not in a limiting sense. ‘ 
Having thus described our invention, we claim: 
1. A composite closure cap for a container having a 

rim comprising the combination of a relatively thin metal 
outer shell having a cover and a depending skirt terminat 
ing in an inwardly rolled bead, a molded ?exible plastic 
liner being relatively thick throughout and having a cover 
portion in engagement with the metal cover, a plurality 
of downwardly extending annular sealing ribs on the liner 
cover for engaging and sealing the container rim, said 
metal cover and said liner cover cooperating to press the 
annular ribs into sealing engagement with the rim and 
to con?ne deformation of the liner to the sealing ribs 
whereby the ribs seal dips occurring in the surface of the 
rim, said plastic liner further having a relatively thick 
depending skirt portion including container engaging 
threads, said plastic liner skirt being spaced from the 
metal skirt by an upwardly ?ared zone extending from a 
point adjacent the lowermost threads on said liner skirt 
to the metal cover portion and said plastic liner skirt 
terminating in a lower edge portion in which the rolled 
bead of the skirt is embedded for securing 'said liner 
against rotation and for sealing the edge of the bead 
against corrosion. 

2. The closure cap according to claim 1 wherein the 
plurality of sealing ribs comprises an inner rib and a 
radially spaced outer rib, said outer rib being longer in 
height than the inner rib whereby the outer rib de?ects 
outwardly and the inner rib de?ects inwardly when en 
gaging and sealing a container rim surface which is 
rounded in a radial direction. ' 
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