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ABSTRACT OF THE DISCLOSURE 
A shipping container with an internal liner of liquid 

tight flexible material and having an end construction 
adapted to be reliably closed and sealed by an end cover 
even when the liner is slightly wrinkled or folded in the 
chime regions of the container. The end construction of 
the container includes an internal circumferential ledge 
formed near the mouth of the cylindrical body of the con 
tainer, and a gasket is clamped over the ledge and the 
end of the mouth with the liner interposed between the 
gasket and body and with both the gasket and the liner ex 
tending above and over the end of the body. 

This invention relates generally to cylindrical shipping 
containers, such as drums, and more particularly to an 
end construction and closure for such drums. In its more 
detailed aspects, it relates to an end construction for ship 
ping drums having an inner liner of liquid tight flexible 
sheet material. 

Shipping containers of the type to which the present in 
vention is directed generally comprise a cylindrical body 
having a reinforced circumferential bead or chime at each 
end, with the ends being additionally provided with suit 
able closures. The walls of the container may be of any 
suitable material, but the present invention finds particular 
applicability to containers in which the body is made of 
fibre, paperboard or similar material. It is, however, 
equally applicable to containers having side walls of 
steel or other metal. 

Containers of this type are often utilized for the trans 
port of liquids. Since side wall materials such as fibre, 
paperboard and the like are not generally liquid tight, 
the interior of the container body wall is provided with a 
liquid tight lining of flexible sheet material such as sheet 
plastic. With such a lining, difficulties are often en 
countered in achieving a liquid tight seal when securing a 
lid or other closure to the ends of the container. The in 
ternal lining, being formed in a generally tubular shape, 
often develops folds or wrinkles in the particular region of 
the chime and closure. These folds or wrinkles prevent 
a reliable liquid tight seal from being achieved at the end 
of the container, particularly where a removable lid is 
to be provided, such as in the case of shipping drums in 
which a wide mouth is desired for ease of filling and 
emptying. 

In view of these requirements, it is a primary object of 
the present invention to provide an improved end con 
struction for shipping containers having a lining of flexible 
sheet material, which construction assures the achieve 
ment of a reliable liquid tight seal between the container 
and its closure. This object is particularly directed at pro 
viding an end construction for such containers which 
lends strength to the container while accommodating the 
folds or wrinkles which are likely to form in the flexible 
sheet material liner at the point of closure attachment. 
Another object of the present invention is to provide a 

liquid tight shipping container having an internal liner of 
flexible plastic sheet material which is easily and reliably 
Sealable, openable and re-sealable. More specifically, it is 
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2 
an object to provide such a shipping container which may 
be made of fibre, paperboard or similar material as well 
as of conventional metal construction. 

Other objects and advantages of the invention will be 
come apparent upon reading the following detailed de 
scription and upon reference to the drawings, in which: 
FIGURE 1 is an exploded view of a shipping container 

incorporating the end construction of the present inven 
tion; and 

FIG. 2 is a fragmentary section of the shipping con 
tainer of the present invention with a lid closure and 
clamping ring shown in sealing relationship. 

While the invention will be described in connection with 
a preferred embodiment and method of construction, it 
will be understood that the invention is not to be so 
limited, but it is intended that the invention cover all 
alternative and equivalent constructions as may be in 
cluded in the spirit and scope of the invention as defined 
by the appended claims. 

Turning now to the drawings, there is shown in FIG. 1 
a shipping container incorporating the improved closure 
of the present invention. The container comprises a cy 
lindrical body wall 10 which may be constructed of any 
suitable material such as fibre, paperboard or the like, 
as well as of more conventional metal construction. For 
illustrative purposes, the container of FIG. 1 is of fibre 
construction, and incorporates the improved end con 
struction of the present invention at the upper end of the 
body wall 10 only. A conventional rolled chime construc 
tion is used at the opposite end, and utilizes a reinforcing 
ring 11 and a bottom closure which may be constructed in 
any conventional manner as well as in the manner taught 
by this invention. At the mouth, or open end of the con 
tainer, a lid 12 is provided which is constructed of ima 
terial similar to that of the body wall 10. The lid 12 
abuts a circumferential bead or internal rib 13 adjacent 
to and slightly inset from the upstanding flange 15 which 
comprises the topmost edge of the container mouth. The 
rib 13 thereby comprises a ledge or support for the lid 12, 
guiding and locating the lid within the mouth of the con 
tainer as it seats against the rib 13. 
The container is made liquid tight by providing an in 

ternal lining on both body wall 10 and lid 12 which con 
sists of an impervious flexible sheet material, such a poly 
ethylene, polyvinyl chloride, or other plastic sheet ma 
terial. The lid liner 16 is formed of a single circular piece 
of such material, while the body liner 17 may be formed 
as a seamless extruded tube, or, alternatively, fabricated 
into a tube from a flat sheet with a taped seam where the 
ends of the sheet abutor overlap. 

It will be observed that in forming the inner liner 17 
out of impervious sheet material in either extruded or 
fabricated tubular form, some stretching, folding, wrin 
kling or other distortion is necessary to cause the sheetma 
terial to follow the convolutions of the inwardly extending 
rib 13 which comprises the ledge upon which the lid 12 
is seated. With conventional container constructions, the 
presence of such folds and wrinkles creates an unevenness 
which is extremely difficult to seal with conventional lid 
closure constructions, even with those employing gaskets 
of various kinds. With the present invention, however, the 
provision of a convoluted sealing washer 20 having an 
extension 21 which reaches above and around the up 
Standing flange 15 insures that sufficient area is provided 
for the Seal between the gasket 20 and the body liner 17 
So that leakage is effectively prevented. 

Pursuant to the invention, the sealing washer or gasket 
20 is provided which is sandwiched between the lid 12 
and the rib 13 against which the lid abuts. As is best 
shown in FIG. 2, the sealing washer is preferably formed 
with a thickened inner sealing portion which tapers in 
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thickness toward its outer periphery 21. The thickened 
portion of the sealing washer 20 overies at least a part 
of the top surface or ledge of the internal rib 13, and is 
clamped between the rib and the lid 12 when the shipping 
container is assembled. The peripheral portion 21 of the 
sealing washer 20 is formed to overlie the flexible liner 17 
and to follow the convolutions of the upstanding flange 
15 which comprises the container mouth so as to form 
a broad sealing area over that portion of the liner 17 
which lies immediately adjacent the innermost diameter 
of the rib i3, under the area of abutment of the lid 12. 
and around and over the top of the upstanding flange 15 
to a point somewhat below the topmost portion of this 
flange. A considerable sealing area is thereby assured 
which makes the seal afforded by the construction of the 
present invention both positive and reliable, especially 
when used with a closure which must be opened and re 
sealed repeatedly during the life of the container. 
The sealing washer 20 is preferably made of a re 

siliently deformable material such as sponge rubber, flexi 
ble plastic, or the like. This flexibility assures that the 
washer 20 is enabled to conform itself to any folds, 
wrinkles or other irregularities in the inner liner 17 in the 
area of the rib 13 and the upstanding flange 15. 
The effectiveness of the seal is further assured by a 

circumferential stiffening band 22 having an inwardly 
turned portion 23 which tightly holds the convoluted por 
tion 21 of the sealing washer 20 against the upstanding 
flange 15 as well as serving to strengthen the area of the 
chime. The band 22 may be formed by known techniques, 
Such as wheeling, turning, rolling or folding to tightly 
conform it to the outer surface of the ridge 13 and to 
tightly grip and retain the sealing washer 20. The seal 
ing washer 20 is thereby made an integral part of the 
container body itself, and cannot become shifted out of 
position or lost. 
The lid 12, as previously described, is preferably con 

structed with its own liquid tight sheet material lining 
16 which is wrapped over a thickening or bead 25 on 
the periphery of the lid. A reinforcing ring 26 is then 
crimped or rolled in place around the bead 25 to securely 
hold the liner 16 in place as well as serving to reinforce 
the lid 12. The flat, smooth lower surface of the reinforc 
ing ring 26 thus serves as the mating surface which abuts 
the Sealing washer 20 and assures a reliable liquid tight 
Seal. The larger diameter of the reinforcing ring 26 as 
Sures that the Washer 20 is firmly clamped against the seat 
ing ledge of the rib 13 when the lid 12 is in place. 

In carrying out the invention, it is desirable to size the 
lower portion of the lid reinforcing ring 26 so that it 
does not completely overlie and cover the sealing washer 
20. As shown in FIG. 2, this allows a certain amount 
of contact to be made between the sealing washer 20 
and the lid liner 16 along the inner circumference of the 
washer, thereby effectively preventing the contents of the 
container from coming in substantial contact with the 
lower flange of the reinforcing ring 26. Corrosion or other 
deterioration of the flange 26 and other parts of the con 
tainer is thereby avoided. The effectiveness of this seal is 
further enhanced by providing means for compressing 
the sealing gasket 20 to cause it to tightly conform itself 
to the undersurface of the lid 12 and the lid liner 16. 
Clamping force is provided by a U-section clamping ring 
30 which is split at a point on its periphery to enable it 
to be sprung open slightly and slipped over the flange 15. 
By providing a bevelled portion 31 where the clamp ring 
30 contacts the lid reinforcing flange 26, a wedging ac 
tion is provided which forcefully urges the lid 12 down 
against the Sealing washer 20, causing it to deform in the 
manner previously described and increasing the effective 
ness of the seal. The clamp ring 30 is drawn together by 
a latch 32 to wedge the lid 12 into engagement with its 
seat. While a clamp ring 30 is illustrated in the present 
embodiment, it will be appreciated that other clamping 

4. 
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tiveness. 
It may therefore be seen that the seal of the container 

of the present invention is effected in the first instance 
by the lid 12 through the underside of the reinforcing 
ring 26 tightly engaging and biting into the sealing washer 
20, and concurrently by the sealing washer outer edge 21 
being clamped by the reinforcing band 22 against the 
body liner 17 in a liquid tight manner. In this way the 
passages which tend to be formed by folds or wrinkles 
in the inner liner 17 in the region of the top surface of 
the rib 13 are effectively sealed and cannot cause leak 
age. 

In the preferred embodiment, provision is made for 
the escape of air from between the body wall 10 and the 
body liner 17. This is accomplished by the provision of a 
plurality of vent holes 33 around the periphery of the 
body wall 10. In the case of naturally porous fiber or 
paperboard containers, the natural porosity of the body 
Wall material may be sufficient for this purpose. When 
the container is filled, the inner liner 17 is thereby al 
lowed to expand and fill the entire space within the body 
wall 10, and air which might otherwise be trapped be 
tween the liner and the wall is allowed to escape. The vent 
holes 28 are preferably positioned in the region of the 
ireinforcing band 22 just beneath its lower edge. They are 
thus protected by the band 22 to prevent moisture or dirt 
from penetrating into the openings, while the presence 
of the band 22 does not seal them to the extent that the 
escape of entrapped air from between the body wall 10 
and the inner seal 17 is prevented. 

I claim as my invention: 
1. An end construction for shipping containers hav 

ing a cylindrical body terminating at one end in a mouth 
opening and having an internal liner of flexible sheet 
material comprising, in combination, an internal circum 
ferential bead at one end of said body adjacent said 
mouth opening defining an annular ledge therein, said 
liner overlying said ledge and extending above and over 
lying the end of said body, a deformable annular sealing 
gasket overlying said ledge and extending above and over 
lying both said body end and the portion of said liner 
overlying said ledge and body end, and a circumferential 
reinforcing band encircling said mouth and overlying 
Said gasket and liner adjacent said ledge in clamping rela 
tionship thereto, thereby deformably urging said gasket 
into Sealing relationship with said liner and said con 
tainer mouth. 

2. The shipping container end construction of claim 1 
in which said container body is of air-permeable fibrous 
material. 

3. The shipping container end construction of claim 1 
in which said mouth opening comprises an upstanding 
circumferential flange defining a cylindrical opening 
adapted to receive a circular lid. 

4. The shipping container end construction of claim 1 
in which said Sealing gasket includes a thickened annular 
portion overlying said ledge. 

5. A shipping container comprising, in combination, 
a cylindrical body having an end construction as defined 
in claim 1, a closure at the opposite end, a lid having a 
Smooth annular sealing face engageable with said gasket 
over an annular area abutting said gasket and overlying 
Said ledge, and means for clamping said lid against said 
gasket, said liner being interposed between said gasket 
and said ledge in sealing relationship. 

6. The shipping container of claim 5 in which said 
clamping means comprises a U-section split ring engage 
able with said body and said lid and having a bevelled 
annular surface for wedging said lid against said gasket 
and Said ledge, and latching means for circumferentially 
tightening said split ring. 

7. The shipping container of claim 5 in which said lid 
has a liner of flexible sheet material secured at its pe 
riphery by a circumferential reinforcing ring having an in 
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turned lower edge defining said smooth annular seal 
ing face. 

8. The shipping container of claim 5 in which said lid 
has a liner of flexible sheet material secured at its pe 
riphery by a circumferential reinforcing ring having an 
inturned lower edge defining the outer portion of said 
smooth annular sealing face, the inner portion of said 
face being defined by the exposed surface of the sheet ma 
terial liner. 

9. The method of making an end construction for 
shipping containers comprising the steps of forming a 
cylindrical body member having a mouth and an internal 
circumferential bead adjacent to said mouth defining an 
annular ledge therein, applying an internal liner of 
flexible sheet material over said mouth and ledge and ex 
tending above and over the end of the body member, ap 
plying a deformable annular sealing gasket over the area 
of said liner which overies said mouth and ledge with the 
gasket extending above and over the end of the body 
member, and forming a circular reinforcing band over 
said gasket, liner and mouth in clamping relationship 
thereto. 

10. An end construction for shipping containers hav 
ing a cylindrical body terminating at one end in a mouth 
opening and having an internal liner of flexible sheet 
material comprising, in combination, an internal circum 
ferential bead at one end of said body adjacent said 
mouth opening defining an annular ledge therein over 
which ledge and mouth opening a portion of said liner 
lies, a deformable annular sealing gasket overlying said 
ledge and the portion of said liner overlying said ledge, a 
circumferential reinforcing band encircling said mouth 
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and overlying said gasket and liner adjacent said ledge 
in clamping relationship thereto, thereby deformably urg 
ing said gasket into sealing relationship with said liner 
and said container mouth and said body having means 
for venting the annular space between said body and said 
liner. 

11. An end construction for shipping containers having 
a cylindrical body terminating at one end in a mouth 
opening and having an internal liner of flexible sheet 
material comprising, in combination, an internal circum 
ferential bead at one end of said body adjacent said 
mouth opening defining an annular ledge therein over 
which ledge and mouth opening a portion of said liner 
lies, a deformable annular sealing gasket overlying said 
ledge and the portion of said liner overlying said ledge, 
and a circumferential reinforcing band encircling said 
mouth and overlying and directly engaging a portion of 
Said gasket adjacent said ledge in clamping relationship 
thereto, thereby deformably urging said gasket into seal 
ing relationship with said liner and said container mouth. 
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