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57 ABSTRACT 

Improved thermoplastic containers which normally 
are permanently scaled and which have end caps 
thereon which, upon being threadedly manipulated, 
are operable to open the containers. 

8 Claims, 12 Drawing Figures 
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PERMANENTLY SEALED CONTAINERS AND ENE) 
CAPS THEREFOR 

This invention relates, generally, to improved ther 
moplastic containers which normally are permanently 
sealed and which have end caps thereon which, upon 
being threadedly manipulated, are operable to open the 
containers to permit the contents thereof to be dis 
pensed. 
A whole host of different types of products presently 

are being packaged or bottled in thermoplastic contain 
ers and, in many cases, these containers are perma 
nently sealed. The reasons for sealing the containers 
are varied, however, in most cases, they are perma 

10 

2 
Other objects of the invention will in part be obvious 

and will in part appear hereinafter. 
For a fuller understanding of the nature and objects 

of the invention, reference should be had to the follow 
ing detailed description taken in conjunction with the 
accompanying drawings in which: 
FIG. 1 is a side plan view of an end cap exemplary of 

a first embodiment of the invention; 
FIG. 2 is a sectional view taken along lines 2-2 of 

FIG. 1; 
FIG. 3 is a partial side plan view of a container exem 

plary of the type which normally is permanently sealed 
and can be opened with the end cap of FIG. 1 and 2; 

FIG. 4 is a partial side plan view of still another con 
nently sealed simply to prevent spillage or sampling of 15 tainer which normally is permanently sealed and which 
the product before its sale. In still other cases, the con 
tainers are sealed to prevent the product from being 
contaminated. These plastic containers can be sealed 
using numerous different methods, however, when the 
product is to be bottled under sterile conditions, in 
many cases the containers are formed, filled and 
sealed, all in one continuous, automatic operation. 
Normally, containers of this type are of a rather 

tough or elastic thermoplastic material so that, in the 
majority of cases, a knife or other similar instrument 
must be used to sever a portion of the container, or to 
puncture them, to dispense the product therein. While 
the necessity of opening these containers in this fashion 
is not completely objectionable or a deterrent to their 
use, it is far more desirable to have means associated 
with the container whereby the latter can be easily 
opened without the need of such instruments. 
Accordingly, it is an object of the present invention 

to provide an improved thermoplastic container which 
is normally permanently sealed and has an end cap 
threadedly affixed thereon which, upon being thread 
edly manipulated, is operable to open the container to 
permit the contents thereof to be dispensed. 
Another object is to provide such a container having 

an end cap threadedly affixed thereon in a fashion such 
that the end cap cannot be removed without opening 
the container, whereby the end cap cannot be inadver 
tently or intentionally removed and the container is au 
tomatically opened when the end cap is threadedly ma 
nipulated to remove it. 

Still another object is to provide such a container 
having an end cap of the above type, the latter being 
adapted to forcibly sever a sealed cap portion on the 
neck portion of the container. In accordance with an 
other embodiment of the invention, a similar type end 
cap is adapted to sever the sealed cap portion by cut 
ting it. 
A still further object is to provide a container having 

a neck portion which is permanently sealed and which 
has a first portion which has coarse threads thereon, 
and a second portion which has fine threads thereon, 
the first portion being severed from the container when 
a similarly threaded end cap is threadedly manipulated 
to screw it onto the neck portion of the container. 
A still further object is to provide a container and an 

end cap of the latter type wherein the end cap is 
adapted to retain therein the portion of the container 
which is severed therefrom. 

Still another object is to provide a container and an 
end cap of the above type wherein the end cap is 
adapted to reseal the container after the latter has been 
opened. 
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is adapted to be opened by the end cap of FIGS. 1 and 
2, 
FIG. 5 is a partial side plan view of the container of 

FIG. 3 having the end cap of FIG. 1 thereon, the latter 
being in section to illustrate the manner in which the 
end cap normally is threadedly affixed to the container; 
FIG. 6 is a view generally like FIG. 5, however, illus 

trating the end cap after it has been threadedly manipu 
lated to sever a hole in the top wall of the neck portion 
of the container; 

FIG. 7 is a sectional view of an end cap exemplary of 
the second embodiment of the invention; 
FIG. 8 is a partial view of a thermoplastic container 

which normally is permanently sealed and which has 
the end cap of FIG. 7 threadedly affixed thereto; 
FIG. 9 is a partial sectional view of still another end 

cap generally like the end cap of FIG. 7, however, the 
same having a cutting blade fixedly secured therein; 

FIG. 10 is a partial side plan view of still another ther 
moplastic container which normally is permanently 
sealed; 
FIG. 11 is a partial side plan view of the container of 

FIG. 10, with an end cap threadedly affixed thereto, 
said end cap upon being threadedly manipulated pro 
viding an opening in said container through which the 
product can be dispensed; and 

FIG. 12 is a partial side plan view of the container of 
FIG. 4, with another type of end cap illustrated 
thereon, in section, for severing a portion of the con 
tainer for providing an opening therein. 

Similar reference characters refer to similar parts 
throughout the several views of the drawings. 

Referring now to the drawings, in FIGS. 1 and 2 an 
end cap 10 exemplary of a first embodiment of the in 
vention is illustrated having an exterior surface 11 
which is preferably cylindrical-shaped, however, it can 
be virtually any shape desired. This exterior surface 11, 
particularly if it is cylindrical-shaped, can be serrated 
to provide a better gripping surface. Interiorly it has a 
neck cavity 12 formed with coarse threads 13, both of 
which are correspondingly formed and proportioned to 
threadedly receive therein at least a part of the neck 
portion of the container, such as the neck portion 21 
of the container 20 shown in FIG. 3, or the neck por 
tion 31 of the container shown in FIG. 4. 
The top wall 15 of the end cap 10 has an annular por 

tion 25 which is of a smaller diameter than the neck 
cavity 12 and which projects downwardly within the 
neck cavity 12 in a fashion such as to form a sealing 
cavity 19 in the form of an annular groove between the 
side walls of the neck cavity 2 and the annular portion 
25. A bore 14 extends through the annular portion 25, 
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and has a threaded portion 16 which is finely threaded 
therein, substantially centrally of the length of the bore 
14. The annular portion 25 and the bore 14 both are 
coaxially aligned with the neck cavity 12. Above the 
upper end of the threaded portion 16 is another sealing 
cavity 17 which is generally in the form of an annular 
recessed groove. A similar annular recessed groove 18 
is formed below the threaded portion 16, and this 
groove 18 in combination with an upwardly sloping end 
26 on the resulting depending annular flange of the an 
nular portion 25 forms a cutting blade 27. 
The end cap 10 preferably and advantageously is 

molded of a rigid plastic material, however, it can be of 
any suitable material which will permit it to function in 
the manner described below, in opening a plastic con 
tainer to permit the contents thereof to be dispensed. 
The manner in which the end cap 10 functions in open 
ing a container can best be understood by referring to 
FIGS. 3, 5 and 6. 

in FIG. 3, the illustrated plastic container 20 has a 
body portion 22 (only partially shown) and a neck por 
tion 21 which is integrally formed thereon. The neck 
portion 21 is provided with coarse threads 23 which, as 
indicated above, threadedly engage with the coarse 
threads 13 in the neck cavity 12 of the end cap 10. The 
neck portion 21 terminates with an inverted cone 
shaped tip 28 having an annular portion 29 which is 
provided with a threaded portion 24 having fine 
threads to threadedly engage with the threaded portion 
16 in the bore 14 of the end cap 10. This tip 28 perma 
nently seals the container 20, and it has a small ball 
shaped tip 33 on its end which may be snipped off to 
dispense drops or a thin stream of the product from the 
container 20. 
With this container 20, the end cap 10 is threadedly 

engaged thereon, by threading the neck portion 21 into 
the neck cavity 12 in the end cap 10. The cone tip 28 
extends through the bore 14 and, as can be best seen 
in FIG. 5, the end cap is threaded down so that the 
threaded portion 16 threadingly engages with the 
threaded portion 24 on the tip 28, but not so that the 
cutting blade 27 cuts into the top wall of the neck por 
tion 21. The container 20 is stored and/or shipped with 
the end cap 10 threadedly affixed to it in this manner. 
To open the container 20, the end cap is threaded 

onto the neck portion 21, until the cutting blade 27 en 
gages and cuts through the top wall of the neck portion, 
as shown in FIG. 6. As the cutting blade 27 severs the 
top wall, it can be seen that a portion of the top wall is 
folded over and forcibly urged within the sealing cavity 
19, thus effectively sealing the container 20 to prevent 
leakage. The cone tip 28 is threadedly engaged in the 
bore 14 of the end cap 10 and is thus held therein. It 
also may be noted that the side walls of the cone tip are 
deformed and forcibly urged into sealing engagement 
in the sealing cavity 17 in the end cap 10, thus leakage 
also is prevented between the side walls of the cone tip 
and the bore 14. 
The end cap 10 now can be unscrewed to remove it 

from the container to dispense the product. In doing so, 
the cone tip 28 is removed along with the end cap 10, 
since it is threadedly secured within the bore 14. 
The container 20 is particularly applicable for apply 

ing the permanent wave lotion in home kits to women's 
hair. Normally, the container contains one solution 
which must be mixed with a second solution before use. 
These two solutions usually are supplied separately to 
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4 
prevent their deterioration before use. In such an appli 
cation, the end cap 10 first is manipulated in the man 
ner described above to cut a hole in the top wall of the 
neck portion. The end cap 10 then is removed from the 
container to permit the second solution to be poured 
into the container. The end cap 10 then is rethreaded 
onto the neck portion 21, to secure it to the container. 
The product in the container now can be dispensed 
through the cone tip 28, by merely snipping off the ball 
shaped tip 33. 
Referring now to FIG. 4, the illustrated container 30 

has a body portion 32 which terminates with a neck 
portion 31 having coarse threads 34 thereon. The neck 
portion 31, or more specifically, the container 32, is 
permanently sealed with an end closure 36 having an 
annular side wall 37 and a hemispherical-shaped top 
38. 
This container 30 is adapted to receive the end cap 

10 of FIGS. 1 and 2, in generally the same fashion as 
the container 20 of FIG. 3. Initially, the end cap 10 is 
affixed to the container 30 by threading its neck por 
tion 31 into the neck cavity 12 of the end cap 10. The 
end cap 10 is threaded down until the cutting blade 27 
engages but does not cut into the top wall of the neck 
portion 31. When it is desired to open the container 30, 
the end cap 10 is threaded onto the neck portion 31 
until the cutting blade 27 severs a hole in the top wall 
of the neck portion 31. As in the case of the container 
20, a portion of the top wall of the neck portion 31 is 
forcibly urged into the sealing cavity 19 to thereby seal 
the container against leakage. Also, the annular side 
wall 37 of the end closure 36, while not provided with 
threads, is sufficiently resilient so that the threaded 
portion 16 in the bore 14 of the end cap 10 is forcibly 
threaded onto the annular side wall 37. In this fashion, 
the end closure 36 is secured within the bore 14 of the 
end cap 10, to thereby seal the end cap 10 from leakage 
through the bore 14. When the end cap 10 is un 
threaded or unscrewed from the container 30, the end 
closure 36 is removed along with the end cap, leaving 
the opening provided in the top wall of the neck por 
tion 31 by the cutting blade 27. The product can be dis 
pensed from the container through this opening. To re 
seal the container 30, the end cap 10 is merely again 
threadedly affixed to the neck portion 31 of the con 
tainer. 

In FIG. 7, there is illustrated still another end cap 40 
exemplary of another embodiment of the invention. 
This end cap 40 has a neck cavity 41 therein which is 
provided with coarse threads 42. The neck cavity 41 is 
in the form of a bore which extends completely through 
the end cap 40, and the upper end of the neck cavity 
41 terminates with an annular cap cavity 43. The side 
walls of the neck cavity 41 and the lower wall of the cap 
cavity 43 are formed to provide a shoulder 44 which is 
operable to remove an end closure cap from a con 
tainer, in the manner described more specifically be 
low. 

In FIG. 8, there is disclosed still another containr 45 
having a neck portion 46 with threads 47 thereon. The 
neck portion 46, and hence the container 45, is perma 
nently sealed by an end closure cap 48 which is inte 
grally fixed to the latter by means of a reduced diame 
ter neck portion 49. 
As can be seen in FIG. 8, the end cap 40 of FIG. 7 

is threadedly affixed to the container 45, by threading 
its neck portion 46 into the neck cavity 41 of the end 
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cap. The reduced diameter neck portion 49 permits the 
end cap 40 to be securely threaded onto the neck por 
tion, by providing a seat for the shoulder 44. 
To open the container 45, the end cap 40 is un 

screwed and, when the shoulder 44 engages beneath 
the larger diameter end closure cap 48, the shoulder 44 
forcibly severs the end closure cap 48 from the con 
tainer 45, as the end cap is threaded off the neck por 
tion 46 of the container. 

In FIG.9, there is illustrated still another end cap 50 
having a neck cavity 52 therein provided with coarse 
threads 53 so as to receive the neck portion of a con 
tainer, such as the neck portion 46 of the container 45. 
The end cap 50 has a closed top wall 54 and at a spaced 
distance beneath the top wall 54 interiorly of the neck 
cavity 52 there is provided an annular cutting blade 51 
which projects outwardly into the neck cavity 52. This 
cutting blade 51 may be of metal or a rigid plastic sepa 
rately formed and force fitted into an annular groove 
provided in the side wall of the neck cavity 52. 
The end cap 50 is adapted to open a container like 

the container 45, and is threadedly affixed to the neck 
portion thereof to affix it to the container. In threading 
the end cap 50 onto the neck portion 46, the end cap 
50 is threaded down until the cutting blade 51 snap-fits 
past the larger diameter end closure cap 48 and is posi 
tioned below it. Now, when the end cap 50 is un 
screwed from the container 45, the cutting blade 51 en 
gages beneath the larger diameter end closure cap 48, 
and severs the latter from the reduced diameter neck 
portion 49, by cutting it. The arrangement is also such 
that the cutting blade 51 retains the end closure cap 48 
within the end cap 50. 
Referring now to FIGS. 10 and 11, there is illustrated 

still another container 55 having a body portion 56 hav 
ing a neck portion 57 integrally formed there with and 
normally permanently sealing the container 55. The 
neck portion 57 is formed of a finely threaded neck 
portion 58 and a coarsely threaded neck portion 60 
which are spaced apart from one another by a smaller 
diameter neck portion 62. Fine threads 59 are formed 
on the finely threaded neck portion 58, and coarse 
threads 61 are formed on the coarsely threaded neck 
portion 60. 
The end cap 65 for opening the container 55 is shown 

in FIG. 11 and it can be seen that this end cap 65 in 
cludes a first neck cavity 66 having fine threads 67 
formed therein. This neck cavity 66 and the fine 
threads 67 are proportioned to threadingly receive the 
finely threaded neck portion 58 of the container 55. 
Coaxially formed with the neck cavity 66 is another 
neck cavity 68 having coarse threads 69 provided 
therein. This neck cavity 68 and the coarse threads 69 
likewise are proportioned to receive the coarsely 
threaded neck portion 60 of the container 55. 

Initially, the end cap 65 is threadedly affixed to the 
container 55 until a portion of the fine threads 67 
within the neck cavity 66 threadingly engage with the 
fine threads 59 on the finely threaded neck portion 58 
of the container. In this respect, the end cap 65 should 
only be threaded onto the container 55 until some re 
sistance in threading the end cap onto it is encoun 
tered. At this time, the end cap 65 is threadedly fixed 
to the container 55, and the container can be stored 
and/or shipped with the end cap affixed to it in this 
fashion. 
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6 
To open the container 55, the end cap 65 is threaded 

down. In doing so, the neck portion 60 of the container 
55, of course, is threaded through the end cap 65 at a 
much faster rate than the neck portion 58 is threaded 
into the neck cavity 66. The effect of this action in 
threading the end cap 65 onto the container 55 will be 
to cause the neck portion 60 of the container to be sev 
ered from the neck portion 58 thereof, generally within 
the area defined by the smaller diameter neck portion 
62. In other words, the neck portions 58 and 60 of the 
container 55 are forcibly pulled apart, as the end cap 
65 is threaded onto the container 55. 
When the end cap 65 is removed from the container 

55, by unthreading it from the neckportion 58, the sev 
ered neck portion 60 is retained within the end cap 65. 
Once the end cap 65 is removed, the contents of the 
container 55 can be dispensed through the opening re 
sulting in the smaller diameter neck portion 62 of the 
container. 

In FIG. 12, there is illustrated another end cap 70 
which is adapted to open the container 30 of FIG. 4. 
The end cap 70, in this case, has a neck cavity 71 which 
is threaded and correspondingly proportioned to re 
ceive the neck portion 31 of the container 30. The 
upper portion of the neck cavity 71 terminates in an 
upwardly tapered side wall section 72, and an annular 
shaped cutting blade 73 is fixedly secured to the latter. 
The positioning of the cutting blade 73 is such that 

the latter, when the end cap 70 is threaded onto the 
neck portion 31 of the container 30 cuts into the top 
wall of the neck portion 31, thereby severing the end 
closure 36 from the container. The positioning of the 
cutting blade 73 is also such that the severed end clo 
sure 36 is retained within the end cap 70, by the cutting 
blade. 
Upon removing the end cap 70 from the container 

30, the contents of the container can be dispensed 
through the opening provided in the top wall of its neck 
portion 31. 

It will thus be seen that the objects set forth above, 
among those made apparent from the preceding de 
scription, are efficiently attained and certain changes 
may be made in the above product. Accordingly, it is 
intended that all matter contained in the above descrip 
tion (or shown in the accompanying drawings) shall be 
interpreted as illustrative and not in a limiting sense. 
Now that the invention has been described, what is 

claimed as new and desired to be secured by Letters 
Patent is: 

1. In combination, a thermoplastic container having 
a body portion, a first neck portion and a second neck 
portion integrally formed with said first neck portion 
and having an end closure on it which normally perma 
nently seals said container, one of said first and second 
neck portions having fine threads on it and the other 
one thereof having coarse threads on it, an end cap 
threadedly secured to said container having a neck cav 
ity with a finely threaded portion and a coarsely 
threaded portion in it for receiving said first and second 
neck portions, the construction being such that said 
second neck portion and said end closure on it are sev 
ered to provide an opening into said container when 
said end cap is screwed down. 

2. The combination of claim 1, wherein said first and 
said second neck portions are coupled together with a 
reduced diameter neckportion integrally formed there 
with, said reduced diameter neckportion being severed 
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when said end cap is screwed down to sever said second 
neck portion from said first neck portion. 

3. The combination of claim 1, wherein said second 
neck portion is of a smaller diameter than said first 
neck portion and the portions of said neck cavity in 
said end cap receiving them are correspondingly sized, 
whereby said end cap can be threadedly secured to said 
container for storage and/or shipment without severing 
said second neck portion from said container. 

4. The combination of claim 1, wherein said second 
neck portion upon being severed is threadedly secured 
and retained within said end cap, whereby said end cap 
can be threadedly removed from said container to per 
mit the contents thereof to be dispensed and again 
threadedly affixed thereto to reseal said container. 

5. The combination of claim 1, further including an 
annular cutting blade carried by said end cap and posi 
tioned therein to sever said second neck portion and 
said end closure on it when said end cap is screwed 
down to provide an opening in said container through 
which the contents thereof can be dispensed, said sev 
ered second neck portion and end closure being 
threadedly secured and retained within said end cap 
when the latter is removed. 

6. The combination of claim I, wherein said end clo 
sure comprises an inverted cone-shaped tip, said end 
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8 
cap having a threaded bore extending therethrough axi 
ally aligned with said neck cavity therein for receiving 
said end closure, an annular cutting blade carried by 
said end cap and positioned therein to sever said sec 
ond neck portion and said end closure when said end 
cap is screwed down to provide an opening in said con 
tainer through which the contents thereof can be dis 
pensed, said second neck portion being threadedly se 
cured and retained within said threaded bore, thereby 
sealing said container until said end cap is threadedly 
removed and being removed with said end cap when 
the latter is removed. 

7. The combination of claim 6, further including an 
annular recessed groove outwardly of said annular cut 
ting blade forming a sealing cavity, the top wall of said 
first neck portion being forcibly urged into said sealing 
cavity to seal said container against leakage when said 
end cap is screwed down. 

8. The combination of claim 6, wherein said end clo 
sure is threadedly secured and retained within said end 
cap thereby permitting it to be removed therewith to 
permit the contents of said container to be placed 
therein or mixed with another product, the end cap to 
be replaced and the contents then dispensed through 
said cone-shaped tip by severing a portion of the latter. 

x k : * x 


