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This case relates generally to a linerless closure and, 
more particularly, to the combination of a container and 
a linerless closure. 
The closure industry has long sought a closure which 

would e?fectively seal a container from leakage of liquid 
contents without the necessity of providing such closure 
with a gasket. There are numerous linerless closures on 
the market as well as patents relating to molded plastic 
linerless closures; however, none have been completely 
effective in producing a leak-proof seal between the con 
tainer to which it is a?ixed and the sealing element of the 
closure. To be completely effective, it is necessary that 
the seal between the closure and its associated container 
be liquid-tight not only upon the initial application of the 
closure to the container but also upon resealing. 
Many of the linerless closures on the market or de 

scribed in patents rely upon a downwardly and inwardly 
directed sealing ?n which depends from the closure top 
panel to effect a sealing engagement with the container. 
Such inwardly directed sealing ?n engages the rim of its 
associated container and, as the closure is tightened 
thereon, is forced upwardly toward the closure top panel. 
The upward movement of the sealing ?n causes the lower 
marginal edge thereof to be urged inwardly toward the 
longitudinal axis of the closure skirt, thereby reducing 
the diameter of the circle de?ned by such sealing ?n 
lower marginal edge. As a result, the lower portion of 
the sealing ?n becomes wrinkled or corrugated thereby 
preventing the attainment of an effective seal. 

Other types of linerless closures have various styles 
and con?gurations of sealing ?ns, some of which rest 
directly on the top of the rim of the container mouth to 
which the closure is a?‘ixed and others which ?t within 
the mouth of the container. While many of these liner 
less closures are satisfactory in some respects, to my 
knowledge none have met with widespread acceptance 
because they are either too complicated and too expen 
sive or they simply do not provide an effective seal. 
As pointed out above, one of the essential requirements 

of a linerless closure is that it be effective upon rescaling. 
Thus, it is highly desirable to use linerless closures in the 
packaging of toiletries and similar items of such a nature 
that only a portion of the contents are dispensed from the 
container at each use, the container then being reclosed to 
await the next use. Frequently such reclosed container is 
carried on overnight trips and, accordingly, is carried in 
luggage where it will rarely be in an upright position. It 
is obvious that the failure of such closure to attain a 
liquid-tight seal with its associated container upon reap 
plication thereto makes the closure virtually worthless. 

Accordingly, it is an important object of this invention 
to provide a closure-container combination which will be 
highly effective in providing a liquid-tight seal both upon 
the initial application of the closure to the container and 
upon rescaling. 

Despite the work done in developing various styles of 
linerless closures, it is apparent that virtually no attention 
has been given to developing a container neck ?nish and 
a linerless closure for use in combination. It is a speci?c 
object of the present invention to provide a novel com 
bination of a container neck ?nish and a linerless closure. 
More particularly, it is an object of the present inven 

tion to provide the ‘above combination characterized in 
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that the sealing contact between the closure and the con 
tainer extends over a substantial area. 

It is a- further object of the present invention to pro 
vide a linerless closure which provides an effective seal 
on the container neck ?nish for all types of liquids and 
which is relatively simple and economical to manufacture. 

Additional objects and advantages of the present inven 
tion will become readily apparent from the following de 
tailed description taken in conjunction with the annexed 
sheet of drawings on which: 
.FIGURE 1 is a sectional elevational view of the clo 

sure portion of the present invention; 
FIGURE 2 is a sectional elevational view showing the 

closure partially engaged to the container neck; 
FIGURE 3 is a view similar to FIGURE 2 showing 

the closure-container combination with the closure being 
in full sealing position with the container neck. 

Referring now to the drawings, ‘there is shown a closure 
generally designated 10 having a top panel portion 12 and 
a depending annular skirt 14. The closure as shown is 
provided with inwardly facing threads 16 formed on the 
skirt 14 for securing the closure to a container neck. 
Depending downwardly and outwardly from the top panel 
12 is an annular sealing ?n 18. The sealing ?n 18 is 
frusto-conically shaped, decreasing in size as it approaches 
the top panel 12. Preferably the sealing ?n 18 in its un 
deformed condition is disposed at an angle of 25 to 40 
degrees from the longitudinal axis of the skirt 14. Such 
angle is denoted by the letter A in FIGURE 1. The seal 
ing ?n 18 is joined to the top panel 12 by two ?llets 13 
and 15, one on each side thereof. > 

The sealing ?n 18 is relatively thin, on the order of 
.005” to .015" at the free end and .010" to .030” at the . 
joined end just below the ?llets 13 and 15. The top panel 
12 and skirt 14 are substantially thicker than the sealing 
?n as is well known in the art. The closure may be 
formed of any desired material possessing the properties 
of ?exibility and resilience in thin section (i.e., the sealing 
?n thickness). Polyethylene and polypropylene are 
cited as materials from which the closure may be molded, 
however, these materials are cited for the purpose of 
illustration and not limitation. ‘ 

Referring now to FIGURES 2 and 3, there is provided 
a container 20 which is especially designed for use in 
combination with the closure 10. The container 20 has 
a neck 22 with outwardly facing threads 24 adapted for 
holding engagement with the closure. threads 16. The 
neck 22 terminates at its upper end in an annular rim 26 
de?ning the periphery of an open mouth. The rim 26 
includes a horizontal portion 27 and a downwardly taper 
ing sealing portion 28 disposed outwardly therefrom. 
The horizontal portion 27 and the tapered sealing portion 
28 meet at a breaking point 29. 

. It can be seen from viewing FIGURE 3 that the portion 
of the sealing ?n 18 lower surface adjacent the top panel 
can never achieve contact with the container sealing por 
tion 28 because of the bulk of material in the area where 
the sealing ?n 18 joins the top panel 12. It has been 
determined that the point on the lower surface of the 
sealing ?n closest to the top panel ‘12 capable of making 
contact with the sealing portion 28 is one which lies in 
vertical alignment with the point of intersection between 
sealing ?n centerline and the under surface of the closure 
top panel 12. For purposes of orientation, vertical is 
de?ned as the longitudinal axis of the skirt 14 or any line 
parallel thereto. This point on the sealing ?n 18 may be 
referred to as the ultimate contact point 19. 
The container neck 22 and rim 26 are sized relative to 

the closure 10 such that the diameter of the circle de?ned 
by the breaking point 29 is no greater than the diameter 
of the circle de?ned by the sealing ?n ultimate contact 
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point 19 thus insuring that no part of the sealing ?n 
makes ?rm contact with the horizontal portion 27. This 
is essential as such contact may destroy the seal between 
the ?n and the tapered sealing portion. 
The included angle between vertical and the tapered 

sealing portion 28 is approximately 60 to 75 degrees and 
is illustrated by the letter B in FIGURE 2. 

Application of the closure 10 to the container 20 causes 
the lower free end of the sealing ?n 18 to initially en 
gage the rim tapered sealing surface 28 and be pushed 
upwardly and outwardly thereby (see FIGURE 2). Con 
tinued tightening of the closure on the container neck 
causes the sealing ?n 18 to be further cammed upwardly 
and outwardly by the tapered sealing surface 28 until it 
reaches the position shown in FIGURE 3 where a liquid 
tight seal is achieved. Such seal is especially effective 
because of the fact that the sealing ?n 18 is stretched tight 
ly over the container tapered sealing surfaces to achieve 
a ?rm interfacial engagement therewith. It can be noted 
from FIGURE 3 that the sealing contact between these 
surfaces is over a relatively wide area. Thus, by view 
ing the elements in section as in FIGURE 3, it may be 
seen that contact is effected from the free end of the seal 
ing ?n to the ultimate contact point 19. 
The upward and outward urging of the sealing ?n 18 

is limited by the degree of taper of the sealing surface 
28. Such taper, within the limits previously noted, while 
causing suf?cient stretching of the sealing ?n 18 to result 
in an effective seal, is suf?ciently small to insure the at 
tainment of an effective seal upon reapplication of the 
closure to the container. In addition, by providing a 
closure-container combination which effects sealing con 
tact between two tapered members (the ‘sealing ?n 18 
and the tapered sealing surface 28), the force resulting 
from such sealing contact has a horizontal as well as a 
vertical component. The horizontal component in ef 
fect places the sealing ?n 18 in hoop tension against the 
sealing surface 28 thereby insuring that the free end of 
the sealing ?n 18, as well as.the other portions of the 
sealing ?n up to the point of ultimate contact 19, is main 
tained in sealing contact. Equally importantly, the siz 
ing of the respective members to cause the point of ulti 
mate contact 19 to hit the rim 26 on the tapered sealing 
surface 28 and not on the horizontal surface 27 insures 
that the entire length of the ?n 18 from such point of 
ultimate contact 19 to the free end engages such sealing 
surface. 

It can be readily seen from the foregoing description 
that the present invention provides a novel and excep 
tionally effective container and linerless closure combina 
tion which meets not only the requirement of providing 
a liquid tight seal upon initial sealing but also upon re 
sealing. 

It isobvious that many changes and modi?cations may 
be made in this invention without departing from its spirit 
and scope which is to be limited only by the following 
claims. 
We claim: 
1. In combination: a rigid container having an exter 

nally threaded neck portion terminating at its end in a 
annular rim de?ning the periphery of an open mouth, 
said rim including a substantially ?at portion lying in a 
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plane normal to the longitudinal axis of said neck and 
a primary sealing portion disposed radially outwardly 
from said ?at portion, said primary sealing portion taper 
ing downwardly from said ?at portion, the included angle 
between said sealing surface and said longitudinal axis 
being 60 to 70 degrees, said sealing surface following a 
substantially straight line element and intersecting said 
?at portion in a breaking point, said breaking point de?n 
ing a circle; and a closure affixed to said container com 
prising a top panel, an internally threaded skirt depending 
from said top panel engaging said threaded neck, the lon 
gitudinal axis of said skirt being aligned with the longi 
tudinal axis of said neck portion, a resilient sealing ?n 
depending downwardly and outwardly from said top panel, 
the included angle between the sealing ?n in an unde 
formed condition and said skirt logitudinal axis being 25 
to 40 degrees, the circle de?ned by the intersection of 
the sealing ?n centerline and the under surface of said 
top panel being at least as large as the circle de?ned by 
said container rim breaking point, said sealing ?n main 
tained in sealing engagement with said container sealing 
surface from the free end thereof to a point axially aligned 
with said intersection between the sealing ?n centerline 
and the top panel under surface. I 

2. In combination: a container having an externally 
threaded neck portion terminating at its end in an annular 
rim de?ning the periphery of an open mouth, said rim 
including a substantially flat portion lying in a plane 
normal to the longitudinal axis of said neck and a pri 
mary sealing portion disposed radially outwardly from 
said flat portion, said primary sealing portion tapering 
downwardly from said ?at portion, said, sealing surface 
following a substantially straight line element and inter 
secting said ?at portion in a breaking point, said breaking 
point de?ning a circle; and a closure affixed to said con 
tainer comprising a top panel, an internally threaded 
skirt depending from said top panel engaging said thread 
ed neck, the longitudinal axis of said skirt being aligned 
with the longitudinal axis of said neck portion, a resilient 
sealing ?n depending downwardly and outwardly from 
said top panel, the circle de?ned by the intersection of 
the sealing ?n centerline and the under surface of said top 
panel being at least as large as the circle de?ned by said 
container rim breaking point, said sealing ?n maintained 
in sealing engagement with said container sealing surface 
from the free end thereof to a point axially aligned with 
said intersection between the sealing ?n centerline and 
the top panel under surface. 
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