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The present invention relates generally to shipping con 
tainers and, more particularly, to an improved closure as 
sembly suitable for use with a container of the type hav 
ing a rigid outer shell or overpack and a flexible, non 
metallic inner shell or liner, the liner having one or more 
inlet or outlet necks projecting outwardly through cor 
responding openings formed in the outer shell. . 

It is a general aim of the present invention to provide 
an improved closure construction for shipping containers 
having non-metallic liners. A related object of the inven 
tion is to provide a novel closure assembly for shipping 
containers characterized by its ability to effect a positive, 
liquid-tight seal, yet wherein the container may be readily 
opened and subsequently reclosed for storage of any 
unused contents. 
More speci?cally, it is an object of the invention to 

provide a shipping container closure construction employ 
ing both a reusable, kxible, snap-on seal cap and a de 
structible, single-use rigid seal cap. 

It is another object of the invention to provide a ship 
ping container and a closure assembly therefor which per 
mits of economic fabrication from readily available ma 
terials. 

These and other objects and advantages of the inven 
tion are attained by the construction and arrangement 
shown by way of illustration in the accompanying draw 
ing in which: 

FIG. 1 is a fragmentary front elevational view of a 
sealed shipping container with the left portion of the con 
tainer. and its closure assembly shown in section prior to 
turning the rigid seal cap inwardly; and, 

FIG. 2 is a view similar to FIG. 1 of a slightly modi 
?ed closure assembly also embodying the features of the 
present invention. 

While the invention has been illustrated and will be 
described with particularity in connection with preferred 
embodiments thereof, it will be understood that it is not 
intended to limit the invention to these speci?c embodi 
ments. On the contrary, it is intended to cover such 
equivalent and alternative constructions as may be in 
cluded within the spirit and scope of the appended claims. 

Referring ?rst to FIG. 1, there is illustrated a portion of 
a shipping container embodying the features of the present 
invention and having a generally rigid outer shell or over 
pack 11 within which is located a ?exible inner shell or 
liner 12. As the ensuing description proceeds, those 
skilled in the art will readily appreciate that while the 
present invention is not directed to particular materials 
for the manufacture of shipping containers, it is, never 
theless, advantageously applicable to containers in which 
the outer shell or overpack 11 is made of a rigid mate 
rial such, for example, as sheet steel or other sheet metals, 
?ber board, plywood, or other natural or synthetic ma 
terials, while the liner 12 is made of a more ?exible ther 
moplastic material such, for example, as polyethylene. 

In order to provide for ?lling and emptying such 
containers, the liner 12 includes a neck 13 projecting 
through an opening in the outershell 11 (or a lid there 
for), the extremity of the neck being provided with an 
outwardly and downwardly depending skirt 14 having a 
diameter greater than that of the neck 13. A rigid an 
nular collar 15 having a head or curl 16 at its upper ex 
tremity, is mounted in surrounding relation to the neck 
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13 with the curl 16 being snugly received within the an 
nulus de?ned by the depending skirt 14 of the liner neck 
13. In the exemplary form of the invention shown in 
FIG. 1, the collar 15 is integral with the outer shell 11. 
It will be appreciated that the foregoing arrangement in 
sures that the ?exible liner 12 is ?xedly axially relative 
to the rigid outer shell 11. 

In forming shipping containers of the type described 
above, the liner 12 may be blow molded——that is, the 
thermoplastic material is blown into the outer shell 11 
from a parison. Inasmuch as the liner neck 13 is of 
a thickness substantially the same as the liner 12 (that is, 
no screw threads are provided), the neck 13 may either 
be blown directly from a thin parison or it may be blown 
out from the material forming the liner proper. The 

, latter system permits the location of the neck to be chosen 
with more freedom than otherwise possible since the neck 
need not be seated on the nip-off line. The depending 
skirt portion 14 may be molded to the neck of the liner 
right at the blowing operation. Alternatively, the skirt 
may be formed by folding back a portion of the neck. 
An additional advantage attendant the formation of 

such containers resides in the fact that, since no screw 
threads are formed in the liner material, the liner 12 
proper and the neck 13 are not subjected to shrinking 
stresses resulting from non-uniform wall thicknesses. 
Consequently, dimensional control of the thermoplastic 
material is facilitated and the problem of “stress crack 
ing” (particularly in the root area of the neck) is de 
creased. Moreover, the rate of production is enhanced 
since the extended cooling period required for setting of 
relatively thick threaded necks is unnecessary. 

Inaccordance with one of the important aspects of the 
present invention, there is provided a novel closure as 
sembly which not only insures a positive liquid-tight seal 
for thecontainer, but which also serves ‘as a reusable clo 
sure in the event it is desired to store a portion or all of 
the contents of the container after the latter has been 
opened. In the exemplary form of the invention shown 
in FIG. 1, this is accomplished by utilizing a ?exible 
snap-on cap 17 in conjunction with a destructible thin 
metal seal cap 18. The ?exible cap 17 may be made 
of a similar material as the liner 12, for example, poly 
ethylene. Thus, the. natural resiliency of the material 
permits the lip of the cap to be pushed or snapped over 
the curl 16 when closing or opening the container. 
To provide a liquid-tight seal, the destructible rigid 

seal cap 18 (which, for example, may be made of sheet 
metal) has formed thereon an annular skirt 19 which is 
dimensioned such that the lower portion thereof may be 
turned inwardly by means of a “crimp-on” sealing tool or 
a “wheel-on” tool (such a “wheel-on” tool being shown 
diagrammatically at 20 in FIG. 1). The tool 20 serves 
to turn the lower portion of the skirt 19 inwardly into 
intimate contact with that portion of the ?exible snap-on 
cap 17 which'encompasses the depending liner skirt 14 
and container curl 16. Thus, the thin layers of ?exible 
liner neck 13 and snap~on cap 17 material are tightly 
crimped between the rigid sealcap 18 and the rigid curl 
16 over a substantial portion of the latter’s cross-sectional 
perrliphery, thereby insuring a liquid-tight and tamperproof 
Sec . 

To facilitate opening of the container, provision may be 
made for destroying the rigid seal cap 18. Merely by 
wayv of example, the cap 18 shown in FIG. 1 has formed 
therein a peripheral score or tear line 21. A tab or ear 
22 is securely mounted on the skirt 19. To open the con 
tainer it is merely necessary to grasp the ear 22 and tear 
the cap 18 01f along the tear line 21. Of course, those 
skilled in the art will appreciate that it is not necessary 
to provide a score or tear line since the seal cap may be 
destroyed in other ways without damaging the snap-on 
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closure cap 17. After removal of the rigid seal cap 18, 
the snap-on cap 17 may be readily removed although it 
remains intact. Consequently, partially emptied contain~ 
ers may be reclosed by again applying the snap-on cap to 
the container neck. Such a closure will generally su?ice 
for storage purposes. 

If the shipping container is to be reused, a new rigid 
seal cap 18 which is relatively inexpensive, particularly in 
comparison to the entire container, may be applied. 
Turning to FIG. 2, there is shown a’ slightly modi?ed 

form of closure construction also embodying the features 
of the present invention. In this embodiment the ?exible 
snap-on cap 17 has formed therein a recessed top within 
which is positioned a rigid, cup-shaped support 23. The 
cup-shaped support provides additional backing and sup 
port for the curl 1d during the “crimp-on" or “wheel-on” 
operation. Additionally, it enhances the quality of the 
seal by increasing the effective sealing area between the 
?exible snap-on cap 17 and the liner neck 13. 

It will be appreciated that there has been described a 
novel and effective closure construction for use with ship 
ping containers of the type embodying liners made of 
thermoplastic material or the like, yet wherein the need 
for screw threaded closures is eliminated. Moreover, the 
snap-on cap may be used repetitively in the event the 
container is not completely emptied. 

I claim as my invention: , 
l. A shipping container comprising,.in combination, a 

rigid hollow shell, said shell having an opening formed 
therein, means associated with said shell de?ning a rigid 
annular collar surrounding said opening, said collar hav 
ing a circumferentially disposed bead formed thereon, a 
resilient non-metallic liner received within said shell, said 
liner having a neck projecting outwardly through said 
opening and through said collar, said neck terminating in 
an outwardly and downwardly extending skirt portion en 
compassing said bead, a resilient ?exible non-metallic cap 
having a circumferentially disposed downwardly and in 
wardly projecting lip, said lip being snapped over said 
bead so as to form a single continuous seal between the 
two resilient surfaces provided by the lip of said ?exible 
cap and the skirt portion of said liner encompassing said 
bead, and a thin metal seal cap, said seal cap having an 
annular skirt encompassing said lip and being deformed 
inwardly beneath said lip so that said lip and the skirt 
portion of said liner neck are crimped between said collar 
and the skirt of said seal cap. 

2. A shipping container comprising, in combination, a 
rigid hollow shell, said shell having an opening formed 
therein, means associated with said shell de?ning a rigid 
annular collar surrounding said opening, said collar hav 
ing a circumferentially disposed bead formed thereon, a 
resilient non-metallic liner received within said shell, said 
liner having a neck projecting outwardly through said 
opening and through said collar, said neck terminating in 
an outwardly and downwardly extending skirt portion en 
compassing said bead, a resilient ?exible non-metallic cap 
having a circumferentially disposed downwardly and in 
wardly projecting lip, said lip being snapped over said bead 
so as to form a single continuous seal vbetween the two 
resilient surfaces provided by the lip of said ?exible cap 
and the skirt portion of said liner encompassing said bead, 
a thin'metal seal cap, said seal cap having an annular 
skirt encompassing said lip and being deformed inwardly 
beneath said lip so that said lip and the skirt portion of said 
liner neck are crimped between said collar and the skirt 
of said seal cap, and means on said thin metal seal cap 
for destroying said cap while leaving: said ?exible cap 
intact. ‘ 

3. A shipping container comprisingin combination, a 
rigid hollow shell, said shell ‘having an opening formed 
therein, means associated with said shell de?ning a rigid 
annular collar surrounding‘said opening, vsaid collar hav 
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ing a circumferentially disposed bead formed thereon, a 
non-metallic liner received within said shell, said liner 
having a neck projecting outwardly through said opening 
and through said collar, said neck terminating in an out 
wardly and downwardly extending skirt portion encom 
passing said bead, a ?exible non-metallic cap having a 
circumferentially disposed downwardly and inwardly pro 
jecting lip, said lip being snapped over said bead, the top 
central portion of said cap having a recess formed there 
in, a rigid cup-shaped support mounted in said recess, and 
a thin metal seal cap, said seal cap having an annular 
skirt encompassing said lip and being deformed inwardly 
beneath said lip so that said lip and the skirt portion of 
said liner neck are crimped between said collar and the 
skirt of said seal cap. 

4. A shipping container comprising, in combination, a 
rigid hollow shell, said shell having an opening formed 
therein, means associated with said shell de?ning a rigid 
annular collar surrounding said opening, said collar hav 
ing a circumferentially disposed bead formed thereon, a 
non-metallic liner received within said shell, said liner hav 
ing a neck projecting outwardly through said opening and 
through said collar, said neck terminating in an outwardly 
and downwardly extending skirt portion encompassing said 
bead, a ?exible non-metallic cap having a circumferen 
tially disposed downwardly and inwardly projecting lip, 
said lip being snapped over said head, the top central por 
tion of said cap having a recess formed therein, a rigid 
cup-shaped support mounted in said recess, a thin metal 
seal cap, said seal cap having an annular skirt encompass 
ing said lip and being deformed inwardly beneath said 
lip so that said lip and the skirt portion of said liner neck 
are crimped between said collar and the skirt ofsaid seal 
cap, and means on said thin metal seal cap for destroying 
said cap while leaving said ?exible cap intact. , 

5. A shipping container comprising, in combination, a 
a rigid hollow shell, said shell having an opening formed 
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therein, means associated with said shell de?ning a rigid 
annular collar surrounding said opening, a resilient non 
metallic liner received within said shell, said liner having 
a neck projecting outwardly through said opening and 
through said collar, said neck terminating in an outwardly 
and downwardly extending skirt portion encompassing the 
upper end of said collar, a resilient ?exible non-metallic 
cap having a circumferentially disposed downwardly and 
inwardly projecting lip, said lip being snapped over said 
downwardly extending skirt portion of said liner so as to 
form a single continuous seal between the two resilient 
surfaces provided by the lip of said ?exible cap and the 
skirt portion of said liner encompassing said bead, and a 
thin metal seal cap, said seal cap having an annular skirt 
encompassing said lip and being deformed inwardly be 
neath said lip so that said lip and the skirt portion of said 
liner neck are crimped between said collar and the skirt 
of said seal cap. 

6. A shipping container comprising, in combination, a 
rigid hollow shell, said shell having an opening formed 
therein, means associated with said shell de?ning a rigid 
annular collar surrounding said opening, a resilient non 
metallic liner received within said shell, said liner having 
a neck projecting outwardly through said opening and 
through said collar, said neck terminating in an outwardly 
and downwardly extending skirt portion encompassing the 
upper end of said collar, a resilient ?exible non-metallic 
cap having a circumferentially disposed downwardly and 
inwardly projecting lip, said lip being snapped over said 
downwardly extending skirt portion of said liner so as to 
form a single continuous seal between the two resilient 
surfaces provided by the lip of said ?exible cap and the 
skirt portion of said liner encompassng said bead, the top 
central portion of said cap having a recess formed therein, 
a rigid cup-shaped support mounted in said recess, and a 
thin metal seal cap, said seal cap having an annular skirt 
encompassing said lip and being deformed inwardly be 
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neath said lip so that said lip and the skirt portion of 
said liner neck are crimped between said collar and the 
skirt of said seal cap. 
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