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received by the open end of the tube such that either the circular sidewall is surrounded by the cylindrical body or the cylindrical
body is radially surrounded by the circular sidewall. The circular sidewall includes a projection (70) that extends away from the
circular sidewall and into the mounting opening so as to releasably secure the end cap to the tube.
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SHIPPING CONTAINER
BACKGROUND OF THE INVENTION
[0001] 1. Field of Invention
[0002] The present invention relates to shipping containers and, more particuiarly,

to shipping containers comprising a tube and an end cap that is releasably secured
to the tube.

100031 2. Description of Related Art

[0004] Paper tubes are conventionally formed by adhesively bonding two or more
continuous strips of paper to each other in overlapping layers around a cylindrical
mandrel and then cutting the paper cylinder or tube thus formed to desired length.
The open ends of the paper tube can then be closed using end closures to form a
shipping container that is both light in weight and strong. Shipping containers of this
type are often used to ship large-format papers or photos, which can be rolied and
stored inside the tube. Shipping containers of this type are provide more protection
to contents stored within the tube and are easier to handle than oversized
envelopes..

[0005] A variety of end closures are known in the art for closing the open end of a
paper tube. A very popular type is known in the industry as a plastic end cap or
plug. Conventional plastic plugs include a bottom wall having a substantially circular
peripheral edge and a sidewall that extends from the peripheral edge. In most
cases, the plastic plug further comprises an annular flange that extends from the
sidewall. The outer diameter of the flange is typically larger than the inner diameter
of the paper tube and thus the flange acts as a stop or limiting rim that prohibits the
plug from being pressed completely into the paper tube. The plug is retained in the
end of the paper tube by a friction fit between outer surface of the sidewall and the
inner surface of the paper tube. One or more ribs or ridges are sometimes formed
on the outer surface of the sidewall to improve contact between the outer surface of
the sidewall and the inner surface of the paper tube.

[0006] Plastic plugs are relatively simple to manufacture, inexpensive and
lightweight. In addition, they can easily be inserted into and removed from an open
end of a paper tube by hand. These features make plastic plugs particularly suitable
for use forming mailing tubes or other similar shipping containers.

[0007] There are some drawbacks with the use of plastic plugs, however. Plastic
plugs can sometimes "pop" out of one or both ends of the paper tube, which then
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allows the contents of the container to spill out. The plugs can "pop" out when the
paper tube is squeezed or when the contents of the container shift during transit and
strike the interior side of the bottom wall causing it to become dislodged from the
paper tube.

[0008] Adhesive tape is sometimes applied over the plastic plug in an effort to
insure that the plastic plug remains in the tube. Aliernatively, staples are sometimes
used {o secure the plastic plug to the paper tube. Both of these solutions are
disadvantageous because they require additional {ime consuming steps or

procedures. Moreover, use of adhesive or staples can damage the tube and/or end
cap, which prevents reuse.

SUMMARY OF THE INVENTION

[0009] The present invention provides a shipping container comprising a tube and
an end cap. The tube has a cylindrical body and an open end. Atleast one or, more
preferably, a plurality of mounting openings are formed in the cylindrical body of the
tube adjacent to the open end. The end cap comprising a circular sidewall that is
adapted to be received by the open end of the tube. In a first embodiment of the
invention, the circular sidewall is radially surrounded by the cylindrical body. In a
second embodiment of the invention, the cylindrical body is radiailly surrounded by
the circular sidewall. In both embodiments, the circular sidewall includes a projection
that extends away from the circular sidewall and into the mounting opening so as to
releasably secure the end cap to the tube.

[0010] Preferably, each projection is formed on a deflectable tab portion of the
circular sidewall. Each projection preferably comprises a top edge portion that is
arranged to contact against a top peripheral portion of the mounting opening, which
prevents withdrawal of the end cap from the tube. Each projection also preferably
comprises a bottom ramp portion that is arranged opposite the top edge portion for
promoting deflection of the deflectable tab when the end cap is received by the open
end of the tube, and a side ramp portion that is arranged between the top edge
portion and the bottom ramp portion to promote defiection of the deflectable tab
when the end cap Is rotated relative to the tube at a time when the projection
extends into the mounting opening. The end cap preferably further comprises an
end wall that extends between the circular sidewall. The end wall can further
comprise a handle portion for facilitating rotation of the end cap relative to the tube.
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[0011] In the first embodiment of the invention, the end cap is pressed into the
open end of the tube, which causes the cylindrical body of the tube to radially
surround the circular sidewall of the end cap. As the end cap is being pressed into
and received by the open end of the tube, the bottom ramp of the projection contacts
the cylindrical body of the tube at the perimeter of the open end which causes the
deflectable tab to be deflected inwardly. If the projection is aligned with the
corresponding mounting opening, the spring force provided by the deflectable tab
causes the tab to spring back and extend the projection into the mounting opening.

If the projection is not aligned with the corresponding mounting opening, the end cap
can be rotated relative to the tube to align the projection with the mounting opening.
[0012] The end cap can be selectively released from the tube simply by rotating
the end cap relative to the tube. The side ramp portion of the projection causes the
deflectable tab to be deflected inwardly until the top edge portion of the projection is
no longer aligned with and thus cannot contact the top peripheral portion of the
mounting opening. After rotation, the end cap can simply be withdrawn from the
tube by pulling the end cap from the tube. The handle portion of the end wall
facilitates both rotation and removal of the end cap from t'he tube.

[0013] For security purposes, a lock member is formed integrally with the circular
sidewall of the end cap. The lock member secures the projection so that it cannot be
removed in from the mounting opening in normal operation. The lock member
comprises a protruding portion for contacting the mounting opening to inhibit
releasable engagement of the end cap from the mounting opening.

[0014] The shipping container according to the invention is light in weight and very
strong. The end cap can be releasably secured to the tube to close off the open end
without the need for special tools. Furthermore, the end cap is very difficult to
accidentally or unintentionally dislodge from the tube. However, it can be easily
removed by hand and reused. No fasteners or adhesives of any type need be used
to keep the end cap secured to the tube...

[0015] The foregoing and other features of the invention are hereinafter more fully
described and particularly pointed out in the claims, the following description setting
forth in detail certain illustrative embodiments of the invention, these being indicative,

however, of but a few of the various ways in which the principles of the present
invention may be employed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Fig. 1 is a perspective view of a paper tube according to the present
invention.

[0017] Fig. 2 is a perspective view of a first embodiment of an end cap according
to the present invention.

[0018] Fig. 3 is a detailed perspective view of a portion of the end cap shown In
Fig. 2.

[0019] Fig. 4 is a perspective view of a first embodiment of a shipping container

according to the invention.

[0020] Fig. 5 is a detailed perspective view of a portion of the shipping container
shown in Fig. 4.

[0021] Fig. 6 is a perspective view of a second embodiment of an end cap
according to the present invention.

[0022] Fig. 7 is a perspective view of a second embodiment of a shipping
container according to the invention.

[0023] Fig. 8 is a perspective view of a preferred embodiment of an end cap
including a locking member according to the present invention.

[0024] Fig. 9 is a side-sectional view of the preferred embodiment of an end cap
along the line 9-9 of Fig. 8 showing the insertion of the locking member according to
the present invention.

[0025] Fig. 10 is a side-sectional view of the preferred embodiment of an end cap
of Fig. 9 showing the engagement of the locking member according to the present
invention. |

[0026] Fig. 11 is a perspective view of the preferred embodiment of an end cap
showing the engagement of the locking member according to the present invention.
[0027] Fig. 12 is a perspective view of an alternate embodiment of an end cap
showing an alternative handle design according to the present invention.

[0028] Fig. 13 is a perspective view of a further alternate embodiment of an end
cap showing an alternative handle design according to the present invention.

[0029] Fig. 14 is a first perspective view of an alternate embodiment of an end cap
having a triangular configuration according to the present invention.

[0030] Fig. 15 is a second perspective view of an alternate embodiment of an end
cap having a triangular configuration according to the present invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0031] A perspective view of a paper tube 10 according to the invention is shown
in Fig. 1. The paper tube 10 comprises a cylindrical body 20 having at least one
open end 30. At least one or, more preferably, a plurality of mounting opening 40
are formed in the cylindrical body 20 adjacent to the open end 30. Preferably, a
plurality of mounting openings 40 are spaced an equal distance apart radially about
the cylindrical body 20 adjacent to the open end 30.
[0032] The paper tube 10 can be of any size. Paper tubes 10 having an inner
diameter of from about two inches to about four inches are preferably provided with
either two, three or four mounting openings 40 formed in the cylindrical body 20
adjacent to the open end. Paper tubes having an inner diameter of greater than
about four inches to about seven inches are preferably provided with five, six, seven,
eight or more mounting openings 40.
[0033] The wall thickness of the cylindrical body 20 is preferably within the range
of from about 0.050 inches to about 0.250 inches, with wall thicknesses of 0.070
inches to about 0.125 inches being most preferred. The cylindrical body can be of
any desired length. The paper tube can be formed using conventional paper tube
manufacturing techniques. The mounting holes 40 can be formed by cutting,
punching or by other forming means.
[0034] A perspective view of an exemplary end cap 50 according to a first
embodiment of the invention is shown in‘Fig. 2. In the first embodiment of the
invention, the end cap 50 comprises a circular sidewall 60 and at least one or, more
preferably, a plurality of projections 70 that extend or project outwardly away from
the circular sidewall 60.
[0035] With reference to Fig. 3, which shows a detailed perspective view of a
portion of the end cap 50 shown in Fig. 2, each projection 70 is preferably formed on
a deflectable tab portion 80 of the circular sidewall 60. The shape and orientation of
the deflectable tab portion 80 is not critical, and a variety of shapes or configurations
can be used. However, the deflectable tab portion 80 should be sized and
configured to facilitate sufficient inward deflection of the tab portion 80 that a top
edge portion 90 of the projection 70 does not extend beyond the circular sidewall 60
of the end cap 50 (or a cylinder defined by the circular sidewall 60). This is
necessary in order to facilitate removal of the end cap 50 from the paper tube 10.



CA 02576876 2007-02-09
WO 2005/089251 PCT/US2005/008336

[0036] As is shown in Fig. 3, the projection 70 also preferably comprises a bottom
ramp portion 100 arranged on a side opposite the top edge portion 90. The bottom
ramp portion 100 preferably provides a gradual or angled approach from the circular
sidewall 60 (or the cylinder defined thereby) to a tip 110 or farthest point of the
projection 70. The bottom ramp portion 100 promotes inward deflection of the
deflectable tab portion 80 when the end cap 50 is pressed into the open end 30 of
the tube 10.

[0037] The projection 70 also preferably comprises a side ramp portion 120 that Is
arranged on either or both sides of the projection 70 between the top edge portion 90
and the bottom ramp portion 100. Like the bottom ramp portion 100, the side ramp
portion 120 provides a gradual or angled approach from the circular sidewall 60 (or
the cylinder defined thereby) to a tip 110 or farthest point of the projection 70.

[0038] It will be appreciated that the shape of the projection 70 Is not per se
critical, and that rounded "bumps" with a generally flat top edge portion 90 or other
shapes could be used. It will also be appreciated that the deflectable tab portion 80
and the projection 70 can be coextensive. Itis important, however, that the top edge
portion 90 of the projection 70 be able to contact the top peripheral edge 180 (see
Fig. 5) of the mounting opening 40 to prevent the removal of the end cap 50 from the
tube 10, and that the projection 70 be able to be positioned (by rotation) such that it
no longer projects into the mounting opening 40.

[0039] The end cap 50 also preferably comprises a peripheral rim portion 130 that
extends beyond the circular sidewall 60 and an end wall 140 that extends between
the circular sidewall 60. The end wall 140 can extend between the circular sidewall
80 at any point (i.e., at the bottom or at the top or at any point in between). In Fig. 2,
the end wall 140 extends from a lower or bottom portion 150 of the circular sidewall
60. Preferably, the end wall 140 further comprises a handle portion 160 for
facilitating rotation of the end cap 50 relative to the tube 10. The shape and
configuration of the handle portion 160 is.not critical, but should provide a
comfortable gripping surface for one's fingers.

[0040] The end cap is preferably formed of a plastic material such as polystyrene,
polyethyiene, polypropylene, nylon and/or one or more other thermoplastic or

thermosetting polymers. The end cap can be formed using conventional molding or
fabricating processes and equipment.



CA 02576876 2007-02-09
WO 2005/089251 PCT/US2005/008336

[0041] Fig. 4 shows a perspective view of an exemplary shipping container 170
that can be formed by joining a tube 10 and an end cap 50 according 1o a first
embodiment of the invention together. As shown in Fig. 4., the end cap 50 closes or
seals off the open end 30 of the tube 10. The end cap 50 is received within the open
end 30 of the tube 10 such that the cylindrical body 20 radially surrounds the circular
sidewall 60. At least one projection 70 extends away from the circular sidewall 60
and into a corresponding mounting Opeﬁihg 40 so as to releasably secure the end
cap 50 to the tube 10.

[0042] With reference to Fig. 5, which shows a detailed perspective view of a
portion of the shipping container 170 shown in Fig. 4, the top edge portion 90 of the
projection 70 is arranged to contact against a top peripheral portion 180 of the
mounting opening 40 to thereby prevent withdrawal of the end cap 50 from the tube
10. Rotation of the end cap 50 relative to the tube 10, however, causes the side
ramp portion 120 to contact a side peripheral portion 190 of the mounting opening
40, which causes inward deflection of the deflectable tab portion 80 sufficient to
prevent engagement or contact between the top edge portion 90 and the top
peripheral portion 180 of the mounting opéning 40. Once the projection 70 is no
longer aligned with and extending into the mounting opening 40, the end cap 50 can
simply be withdrawn or pulled from the open end 30 of the tube 10.

[0043] Fig. 6 shows an exemplary end cap 51 in accordance with a second
embodiment of the invention. The end cap 51 according to the second embodiment
of the invention is substantially similar to the end cap 50 according to the first
embodiment of the invention, except that it is configured to radially surround the
cylindrical body 20 of the tube 10 rather than be radially surrounded thereby.
Accordingly, the end cap 51 comprises a circular sidewall 61 and one or, more
oreferably, a plurality of projections 71. The projections 71 extend inwardly away
from the circular sidewall 61. Preferably, the projections 71 are formed on
deflectable tab portions 81 of the circular sidewall 61. The projections preferably
include a top edge portion, a bottom ramp portion, and at least one side ramp
portion.

[0044] Fig. 7 shows a perspective view of an exemplary shipping container 171
according to a second embodiment of the invention. The shipping container 171
includes an end cap 51 having a circular sidewall 61 that radially surrounds a
cylindrical body 20 of a tube 10 adjacent to an open end. Projections 71 extending
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inwardly away from the circular sidewall 61 extend into the mounting openings 40
formed in the cylindrical body 20 of the tube adjacent to the open end and thereby
prevent the unintentional removal of the end cap 51 from the tube 10.

[0045] No handle portion need be provided on the end cap 51. A user simply
grips the circular sidewall 61 and twists or rotates it relative to the tube 10. The side
ramp (not shown) contacts the side peripheral portion of the mounting opening and
thereby deflects the deflectable tab portion of the end cap outwardly untii the top
edge portion of the projection 71 is not longer aligned with and extending into the
mounting opening or in contact with the top peripheral portion of the mounting
opening. The end cap 51 can thereafter be withdrawn or pulled away from the tube
10.

[0046] Thus, the present invention provides methods of releasably securing an
end cap to a tube. A first embodiment of a method of the invention comprises: (1)
providing a tube comprising a cylindrical body having at least one open end and a
plurality of mounting openings formed therein adjacent to the open end; (2) providing
an end cap comprising a circular sidewall having a plurality of projections that extend
away from the circular sidewall, each projection being formed on a deflectable tab
portion of the circular sidewall; and (3) pressing the end cap into the open end of the
tube until the cylindrical body surrounds the circular sidewall and the plurality of
projections extend into the plurality of mounting openings to releasably secure the
end cap to the tube. Material to be shipped can be placed within the tube before the
end cap is secured thereto. In addition, shrink film or paper strips can be appliea
over the end cap to provide a tamper resistant or tamper evident container. The
method preferably further comprises: (4) rotating the end cap relative to the tube until
the projection is not received within the mounting opening; and (5) pulling the ena
cap from the tube.

[0047] A second embodiment of a method of the invention comprises: (1)
providing a tube comprising a cylindrical body having at least one open end and a
plurality of mounting openings formed therein adjacent to the open end; (2) providing
an end cap comprising a circular sidewall having a plurality of projections that extena
away from the circular sidewall, each projection being formed on a deflectable tab
portion of the circular sidewali; and (3) pressing the end cap into the open end of the
tube until the circular sidewall surrounds the cylindrical body and the plurality of

projections extend into the plurality of mounting openings to releasably secure the

8
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end cap to the tube. Material to be shipped can be placed within the tube before the
end cap is secured thereto. In addition, shrink film or paper strips can be applied
over the end cap to provide a tamper resistant or tamper evident container. The
method preferably further comprises: (4) rotating the end cap relative to the tube until
the projection is not received within the mounting opening; and (5) pulling the end
cap from the tube.

[0048] The present invention is particularly useful for forming reusable shipping
containers. The end caps can be securely attached to the paper tubes quickly and
without the need for special tooling, and can be removed with relative ease. The end
caps of shipping tubes formed in accordance with the invention are significantly more
difficult to. unintentionally dislodge from an open end of a paper tube than
conventional plastic plugs or other end closures.

[0049] In a preferred embodiment of the present invention, as shown in Fig. 8, the
end cap 50 is again a component of a shipping container that cooperates with a tube
comprising a cylindrical body and an open end, such that the cylindrical body
includes a mounting opening formed therein adjacent to the open end, as indicated
hereinabove. The end cap 50 engages the open end of the tube, for enclosing the
open end. The end cap 50 includes a circular sidewall 60 adapted 1o be in an
abutting arrangemerit with a portion of the cylindrical body of the tube, adjacent to
the open end of the tube. |

[0050] .. In one aspect of the invention, it is appreciated that one of the circular
sidewall 60 and the Cylindrical body of the tube is radially surrounded by the other of
the circular sidewall 60 and the cylindrical body. For example, it is contemplated
that, for the subsequently disclosed embodiments, the circular sidewall 60 could be
configured to surround the cylindrical body of the tube, as is shown with the
embodiment of Fig. 7. However, it is preferred that the circular sidewali 60 of the
end cap 50 is adapted to be received within the open end of the tube such that the
circular sidewall 60 is radially surrounded by the cylindrical body of the tube, as
would follow from the embodiment depicted in Figs. 8-15.

[0051] In the preferred embodiment, a projection 70 is formed into the circular
sidewall 60. The projection 70 extends away from the circular sidewall 60 and

releasably engages the mounting opening formed on the tube so as to secure the
end cap 50 to the tube.
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[0052] As especially shown in Figs. 8-12, the preferred embodiment includes a
lock member 200, which creates a tamper-evident seal for insuring the security of
the contents of the shipping container during transport. The lock member 200 is
formed integrally with the circular sidewall 60, and secures the projection 70 so that it
cannot be removed in from the mounting opening in normal operation. The lock
member 200 comprises a protruding portion 202 for extending through the mounting
opening 40 when the end cap is mounted in the paper tube. The protruding portion
202 contacts the side peripheral portion 190 of the mounting opening 40, so as 1o
inhibit releasable engagement of the end cap 50 from the mounting opening 40, as
“will be explained in greater detail hereinbelow.
[0053] As indicated in the above embodiments, the present projection 70 includes
a deflectable tab portion 80, extending within a cavity in the circular sidewall 60,
upon which the projection 70 is formed. A side ramp portion 120 is preferably a
beveled edge formed on the projection 70 and promotes inward deflection of the
deflectable tab poﬁion 80 when the end cap 50 is rotated relative to the tube, in an
instance where the projection 70 is extending into the mounting opening of the tube.
In this way, the side ramp portion 120 eﬁables the release of the end cap 50 from the
open end of the tube. As is especially shown in Fig. 11, when the lock member 200
is engaged, the profruding portion 202 df the lock member 200 is configured to
obstruct the side ramp portion 120. Upon rotation of the end cap 50 relative to the
tube, the protruding portion 202 thereby prevents the side ramp portion 120 from
engaging the side peripheral portion 190 of the mounting opening 40, and thus
prevents the inward deflection of the deflectable tab 80. In this way, the protruding
portion 202 inhibits reléasable engagement of the projection 70 from the mounting
opening.
[0054] A detailed exposition follows of the elements and operation of the present
lock member 200. The lock member 20O includes a lock portion 204, which is
preferably a generally flat fab. A hinge 206 is preferably formed integrally with the

lock portion 204 for pivotally connecting the lock portion 204 to the sidewall 60 of the
end cap 50. In the preferred embodiment, the hinge 206 is a living hinge, I.e. a

portion of tapered thickness formed adjacent to the lock portion 204, so as to be a
flexible region for pivotal motion. The protruding member 202 is formed onto the
lock portion 204 so as to extend from the surface of the lock portion 204, preferably
in a perpendicular direction. The lock member 200 can also include a locking hook

10
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210, also preferably formed on the lock portion 204, and a locking tab 212, formed
on the end wall 140 of the end cap 50.

[0055] In operation, as especially shown in Figs. 9 and 10, which are side
sectional views of the cap shown in Fig. 8 along the line 9-9, the hinge 206 pivotally
swings the lock portion 204 into engagement with the projection 70. The locking
hook 210 engages and is retained within a projection aperture 214 formed in the
projection 70. The locking tab 212 engages and retains an edge 216 of the locking
member 200. As the lock portion 204 is swung into engagement with the projection
70, the protruding portion 202 is swung into engagement with a sidewall aperture
220, formed in the circular sidewall 60 substantially adjacent to the projection 70.
This sidewall aperture 220 is configured for receiving the protruding member 202.
[00566] Upon engagement with the sidewall aperture 220, the protruding member
202 obstructs the projection 70 so as to inhibit releasable engagement of the
projection 70 from the mounting openingfin the tube. And the locking hook 210 and
the locking tab 212 insure that the lock member 200 will not become disengaged in
transit. And the locking hook 210 and thé locking tab 212 cannot be disengaged
without damaging these structures. These, combined with the protruding member
202, thus provide three degrees of locking security. So if anyone other the intended
recipient attempts to tamper with the shipping container, the damaged lock member
elements present evidence of tampering, thereby providing assurance to the
recipient that the package has arrived safely, without theft, vandalism or other loss.
[0057] A method of operation follows from Figs. 9 and 10. Prior to the point of
use, the lock portion 204 is pivoted into a “pre-loaded” condition as shown in Fig. 9
where the edge 216 brought over a first tfab potion 212a and is retained between the
first tab portion 212a and a second tab pfbrtion 212b. It is retained in this pre-loaded
condition until it is “snapped shut’ as shown in Fig. 10, where the edge 216 is
brought over the second tab portion 212b, so that the locking hook 210 Is In
engagement with the projection aperture 214, whereupon the lock member 200 can
lo longer be disengaged. In operation, the tube may be loaded with items to be
shipped, and any items can be added or removed. The end cap 50 having a lock
member 200 in the pre-loaded condition can be placed on the tube and optionally
removed. When the final contents have been added to the tube, the lock portion 204

is snapped shut to as to engage the locking elements, i.e. the locking tab 212 and
the locking hook 214.
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[0058] As shown in Figs. 1 and 4, in the preferred embodiment, the shipping
container tube 10 includes a plurality of ﬁmounting openings 40, spaced radially about
the cylindrical body 20 adjacent to the open end of the tube. The circular sidewall 60
of the end cap 50 includes a corresponding plurality of projections 70 spaced radially
about the circular sidewall 60. In the illustrated embodiments, two or three
projections 70 are illustrated as mating with an associated number of mounting
openings 40. However, it should be appreciated that four, five or any suitable
number can be used, without departing from the present invention.

[0059] It should similarly be appreciated that any suitable number of lock members
200 can be provided corresponding to the number of projections 70. For example, in
an embodiment including three projections 70, one, two or three lock members 200
may be included. It should also be appreciated that the cylindrical sidewall 60 may
be of any height. Applicants have discovered that greater sidewall height adds depth
to the end cap 50, and thereby improves stability and securement of the cap 50 to
the tube 10, thus further enhancing security. It has also been discovered that a
plurality of radially-extending ribs (not shown) formed on the bottom of the end cap
50 contributes structural strength, which thereby enhances the security features of
the present invention.

10060] In another aspect of the present invention, as shown in Figs. 12 and 13,
the present end cap 50 includes a handle portion 160 formed of a plurality of arcuate
vanes 230. Preferably, the vanes 160 are formed on the end wall 140 that extends
between the circular sidewall 60. The plurality of arcuate vanes 230 radiate from a
center of the end wall 140 to the circular sidewall 60, and are gripped by a user's
hand for facilitating rotation of the end cap 50 relative o the tube. An embodiment is
shown in Fig. 12 where the handle portion 160 is formed of three arcuate vanes 230
that meet in the center. An alternate embodiment is shown in Fig. 13 where the
handle portion 160 is formed of two arcuate vanes 230 that meet in the center, so as
to generally form a single serpentine or “S” shape. The arcuate vanes 230 are found
to be easier to mold with the end cap 50 and provide excellent gripping surfaces for
installing the end cap 50 to the tube.

[0061] The present end cap 50 also preferably includes a peripheral rim portion
130 that extends beyond the circular sidewall 60. The peripheral rim portion 130

contacts a perimeter of the open end of the tube to limit the extent to which the end
cap can be inserted into the open end of the tube. In the embodiment of Figs. 14
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and 15; the peripheral rim portion 130 defines a polygonal surface of sufficient size
so that the circular sidewall 60 is a circle inscribed within the polygonal surface. It
has been observed that cylindrical shipping containers have a tendency to roil. This
can be very problematic while on a conveyor belt in a shipping station, e.g. USPS,
UPS , FedEX, etc., it such containers can roll off the belt and become damaged or
misplaced. The polygonal surface of the peripheral im portion 130 serves to prevent
the shipping container from rolling.

[0062] In the preferred embodiment, as shown in the figures, the polygonal
surface 130 is substantially triangular. Of course, it should be appreciated that the
surface can be fectangular, pentagonal, stellated, or any other suitable shape that
would preclude rolling. Also, the polygonal surface 130 also includes reinforcing ribs
132, formed at the corners of the polygonal surface 130. These ribs 132 provide
further structural reinforcement and help keep the corners from being damaged
during shipping.

[0063] The scope of the claims should not be limited by the preferred
embodiments set forth in the examples, but should be given the broadest

interpretation consistent with the description as a whole.
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What is Claimed:

1. A shipping container comprising:
a tube having
a cylindrical body,
an open end, and
a mounting opening formed in the cylindrical body adjacent to the open
end; and
an end cap adapted to be releasably secured to the tube, the end cap having
a circular sidewall that is adapted to be received within the open end of
the tube such that the circular sidewall is radially surrounded by the
cylindrical body of the tube,
an opening provided through the circular sidewall that defines and extends
substantially around a deflectable tab portion of the circular
sidewall, and
a projection formed on the deflectable tab portion of the circular sidewall
that is adapted to extend into the mounting opening formed in the
cylindrical body of the tube when the circular sidewall is received
within the open end of the tube so as to releasably secure the end
cap to the tube,
wherein the projection comprises:

a top edge portion that is arranged to contact against a top peripheral

portion of the mounting opening and thereby prevent withdrawal of the end cap
from the tube;

a bottom ramp portion arranged opposite the top edge portion for
promoting inward deflection of the deflectable tab when the end cap is pressed
into the open end of the tube; and

a side ramp portion arranged between the top edge portion and the
bottom ramp portion, the side ramp portion promoting inward deflection of the
deflectable tab when the end cap is rotated relative to the tube when the

projection is extending into the mounting opening.

14
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2. The shipping container according to claim 1 wherein a plurality of mounting
openings are formed in the cylindrical body of the tube adjacent to the open end, and
wherein the circular sidewall of the end cap includes a corresponding plurality of

projections formed on a corresponding plurality of deflectable tab portions.

3. The shipping container according to claim 2 wherein the plurality of mounting
openings are spaced an equal distance apart radially about the cylindrical body
adjacent to the open end, and wherein the plurality of projections are spaced equal

distance apart radially about the circular sidewall.

4. The shipping container according to claim 1 wherein the end cap further
comprises a peripheral rim portion that extends beyond the circular sidewall, the
peripheral rim portion contacting a perimeter of the open end of the tube to limit the

extent to which the end cap can be received within the open end of the tube.

5. The shipping container according to claim 1 wherein the end cap further

comprises an end wall that extends between the circular sidewall.

O. The shipping container according to claim 5 wherein the end wall further

comprises a handle portion for facilitating rotation of the end cap relative to the tube.

7. The shipping container according to claim 1 wherein the tube is formed of spirally

wound strips of paper.

8. The shipping container according to claim 1 wherein the end cap is formed of
plastic.
9. The shipping container according to claim 1 wherein the cylindrical body has an

inner diameter of from about two inches to about seven inches.
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10.  The shipping container according to claim 1 wherein the cylindrical body has a

wall thickness of from about 0.050 inches to about 0.250 inches.

11. A method for closing a shipping container that comprises:
a tube having
a cylindrical body,
an open end, and

a plurality of mounting openings formed in the cylindrical body adjacent to

the open end; and
an end cap adapted to be releasably secured to the tube, the end cap having

a circular sidewall that is adapted to be received within the open end of
the tube such that the circular sidewall is radially surrounded by the
cylindrical body of the tube,

a plurality of openings provided through the circular sidewall each defining
and extending substantially around a deflectable tab portion of the
circular sidewall; and

a plurality of projections formed on the deflectable tab portions of the
circular sidewall that are adapted to extend into the plurality of
mounting openings formed in the cylindrical body of the tube when
the circular sidewall is received within the open end of the tube;

the method comprising:
pressing the end cap into the open end of the tube such that the cylindrical body

surrounds the circular sidewall and contact between the plurality of

projections and the cylindrical body causes inward deflection of the

deflectable tab portions of the circular sidewall; and

orienting the end cap within the open end of the tube such that the plurality ot
orojections extend into the plurality of mounting openings and thereby

releasably secure the end cap to the tube,

wherein each projection comprises:
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a top portion that is configured to contact against a top peripheral portion
of the mounting opening and thereby prevent withdrawal of the end cap from the
tube;

a bottom ramp portion that is configured to promote inward deflection of
the deflectable tab when the end cap is pressed into the open end of the tube;
and

a side ramp portion arranged between the top edge portion and the
bottom ramp portion, the side ramp portion promoting inward deflection of the
deflectable tab when the end cap is rotated relative to the tube when the

projection is extending into the mounting opening.

12. A method for opening a shipping container that comprises:
a tube having
a cylindrical body,
an open end, ana
a plurality of mounting openings formed in the cylindrical body adjacent to
the open end; and
an end cap having
a circular sidewall received within the open end of the tube such that the
circular sidewall is radially surrounded by the cylindrical body of the

tube,

a plurality of openings provided through the circular sidewall that define a
plurality of deflectable tab portions of the circular sidewall; and

a plurality of projections formed on the deflectable tab portions of the
circular sidewall that extend into the plurality of mounting openings
formed in the cylindrical body of the tube;

the method comprising:
rotating the end cap relative to the tube until the plurality of projections are not
received within the mounting openings; and

pulling the end cap out of the open end of the tube.

17



CA 02576876 2012-07-31

13.  The method according to claim 12 wherein each projection further comprises a
bottom ramp portion that is configured to promote inward deflection of the deflectable

tab when the end cap is pressed into the open end of the tube.

14.  The method according to claim 13 wherein each projection further comprises a
top portion that is configured to contact against a top peripheral portion of the mounting

opening and thereby prevent withdrawal of the end cap from the tube.

15.  The method according to claim 14 wherein each projection further comprises a
side ramp portion arranged between the top edge portion and the bottom ramp portion,
the side ramp portion promoting inward deflection of the deflectable tab when the end
cap is rotated relative to the tube when the projection is extending into the mounting

opening.

16. A shipping container comprising:
a tube having
a cylindrical body,
an open end, and
a mounting opening formed in the cylindrical body adjacent to the open
end; and
an end cap adapted to be releasably secured to the tube, the end cap having

a circular sidewall that is adapted to radially surround the cylindrical body

of the tube proximal to the open end,

an opening provided through the circular sidewall that defines ana extends
substantially around a deflectable tab portion of the circular
sidewall, and

a projection formed on an inner side of the deflectable tab portion of the
circular sidewall, wherein the projection is adapted to extend into
the mounting opening formed in the cylindrical body of the tube

when the circular sidewall radially surrounds the cylindrical body of
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the tube proximal to the open end so as to releasably secure the

end cap to the tube, and wherein the projection comprises

a top edge portion that is arranged to contact against a top
peripheral portion of the mounting opening and thereby
prevent the end cap from being separated from the tube

when the projection is extending into the mounting opening,

a bottom ramp portion arranged opposite the top edge portion for
promoting outward deflection of the deflectable tab when the

end cap is pressed onto the open end of the tube such that

the circular sidewall radially surrounds the cylindrical body of

the tube, and
a side ramp portion arranged between the top edge portion and the

bottom ramp portion, the side ramp portion promoting

outward deflection of the deflectable tab when the end cap Is

rotated relative to the tube when the projection is extending

into the mounting opening.

17.  The shipping container according to claim 16 wherein a plurality of mounting
openings are formed in the cylindrical body of the tube adjacent to the open end, and

wherein the circular sidewall of the end cap includes a corresponding plurality of

projections formed on a corresponding plurality of deflectable tab portions.

18.  The shipping container according to claim 17 wherein the plurality of mounting
openings are spaced an equal distance apart radially about the cylindrical body

adjacent to the open end, and wherein the plurality of projections are spaced equal

distance apart radially about the circular sidewall.

19.  The shipping container according to claim 16 wherein the end cap further

comprises an end wall that extends between the circular sidewall.
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20.  The shipping container according to claim 19 wherein the end wall further

comprises a handle portion for facilitating rotation of the end cap relative to the tube.

21.  The shipping container according to claim 16 wherein the tube is formed of

spirally wound strips of paper.

22.  The shipping container according to claim 16 wherein the end cap is formed of

plastic.

23.  The shipping container according to claim 16 wherein the cylindrical body has an

inner diameter of from about two inches to about seven inches.

24 The shipping container according to claim 16 wherein the cylindrical body has a

wall thickness of from about 0.050 inches to about 0.250 inches.

25. A method for opening a shipping container that comprises:
a tube having
a cylindrical body,
an open end, and
a mounting opening formed in the cylindrical body adjacent to the open
end; and
an end cap adapted to be releasably secured to the tube, the end cap having
a circular sidewall that is adapted to radially surround the cylindrical body
of the tube proximal to the open end,

an opening provided through the circular sidewall that defines and extends
substantially around a deflectable tab portion of the circular

sidewall, and

a projection formed on the deflectable tab portion of the circular sidewall,
wherein the projection is adapted to extend into the mounting
opening formed in the cylindrical body of the tube when the circular

sidewall radially surrounds the cylindrical body of the tube proximal
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to the open end so as to releasably secure the end cap to the tube,
and wherein the projection comprises
a top edge portion that is arranged to contact against a top
peripheral portion of the mounting opening and thereby
orevent the end cap from being separated from the tube
when the projection is extending into the mounting opening,
a bottom ramp portion arranged opposite the top edge portion for
promoting outward deflection of the deflectable tab when the
end cap is pressed onto the open end of the tube such that
the circular sidewall radially surrounds the cylindrical body of
the tube, and
a side ramp portion arranged between the top edge portion and the
bottom ramp portion, the side ramp portion promoting
outward deflection of the deflectable tab when the end cap Is
rotated relative to the tube when the projection is extending
into the mounting opening;
the method comprising:
rotating the end cap relative to the tube when the projection is extending into the
mounting opening until the projection is not received within the mounting
opening, the side ramp portion promoting outward deflection of the
deflectable tab when the end cap is rotated relative to the tube when the

projection is extending into the mounting opening; and
pulling the end cap away from the tube to separate the end cap from the tube

and thereby expose the open end of the tube.

26.  The method according to claim 25 wherein a plurality of mounting openings are
formed in the cylindrical body of the tube adjacent to the open end, and wherein the
circular sidewall of the end cap includes a corresponding plurality of projections formed

on a corresponding plurality of deflectable tab portions.
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27.  The method according to claim 25 wherein the plurality of mounting openings are
spaced an equal distance apart radially about the cylindrical body adjacent to the open

end. and wherein the plurality of projections are spaced equal distance apart radially

about the circular sidewall.

28.  The method according to claim 25 wherein the end cap further comprises an end

wall that extends between the circular sidewall.

29.  The method according to claim 28 wherein the end wall further comprises a

handle portion for facilitating rotation of the end cap relative to the tube.

30. The method according to claim 28 wherein the tube is formed of spirally wound

strips of paper.

31.  The method according to claim 28 wherein the end cap is formed of plastic.

32.  The method according to claim 28 wherein the cylindrical body has an inner

diameter of from about two inches to about seven inches.

33.  The method according to claim 28 wherein the cylindrical body has a wall

thickness of from about 0.050 inches to about 0.250 inches.

34. A shipping container comprising:
a tube comprising a cylindrical body, an open end and a mounting opening
formed in the cylindrical body adjacent to the open end; ana
an end cap for closing the open end of the tube, the end cap comprising:
a circular sidewall adapted to abut with a portion of the cylindrical body
adjacent to the open end of the tube such that the circular sidewall

of the end cap is radially surrounded by the cylindrical body of the

tube:
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a projection extending away from the circular sidewall, the projection being
adapted to extend into and releasably engage the mounting
opening to secure the end cap to the tube; and

a lock member formed integrally with the circular sidewall, wherein the
lock member comprises a protruding portion that is adapted to be
received within the mounting opening to inhibit disengagement of

the projection from the mounting opening,

wherein the projection is formed on a deflectable tab portion of the circular sidewall, and
wherein the projection comprises:
a top edge portion that is arranged to contact against a top peripheral
portion of the mounting opening and thereby prevent withdrawal of the end cap

from the tube;
a bottom ramp portion arranged opposite the top edge portion for

sromoting inward deflection of the deflectable tab when the end cap is pressed

into the open end of the tube; and
a side ramp portion arranged between the top edge portion and the

bottom ramp portion, the side ramp portion promoting inward deflection of the

deflectable tab when the end cap is rotated relative to the tube when the

projection is extending into the mounting opening.

35.  The shipping container according to claim 34 wherein a plurality of mounting
openings are spaced radially about the cylindrical body adjacent to the open end and

wherein the circular sidewall of the end cap includes a corresponding plurality of

projections spaced radially about the circular sidewall.

36.  The shipping container according to claim 34 wherein the protruding portion of
the lock member inhibits disengagement of the projection from the mounting opening
when received within the mounting opening by obstructing the side ramp portion so as

to prevent inward deflection of the deflectable tab portion when the end cap is rotatea

relative to the tube.
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37.  The shipping container according to claim 34 wherein the lock member

comprises:

a lock portion, wherein the protruding member extends from a surface of the lock
portion;
a sidewall aperture formed in the circular sidewall substantially adjacent to the

projection, for receiving the protruding member;
a hinge for pivotally connecting the lock portion to the sidewall of the cap, so as

to pivotally swing the protruding portion into engagement with the sidewall

aperture;
wherein, upon engagement with the sidewall aperture, the protruding member

obstructs the projection, so as to inhibit releasable engagement of the

projection from the mounting opening.

38.  The shipping container according to claim 37 wherein the lock member further

comprises at least one of:
a locking hook for engaging and retaining a projection aperture formed in the

projection; and
a locking tab, formed on an end wall on the end cap, for engaging and retaining

an edge of the locking member.

39.  The shipping container according to claim 34 wherein the end cap further

comprises a peripheral rim portion that extends beyond the circular sidewall the

peripheral rim portion contacting a perimeter of the open end of the tube to limit the

extent to which the end cap can be received within the open end of the tube.

40. The shipping container according to claim 39 wherein the peripheral rim portion

defines a polygonal surface such that the circular sidewall is inscribed therein, wherein

the polygonal surface serves to prevent the shipping container from rolling.
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41.  The shipping container according to claim 40 wherein the polygonal surface IS
substantially triangular and further comprises reinforcing ribs at the corners of the

polygonal surface.

42.  The shipping container according to claim 34 wherein the end cap further
comprises an end wall that extends between the circular sidewall, ana wherein the end
wall further comprises a handle portion having a plurality of arcuate vanes radiating
from a center of the end wall to the circular sidewall for facilitating rotation of the end

cap relative to the tube.

43. An end cap for enclosing a tube having a cylindrical body and an open end so as
to define a shipping container, wherein the end cap comprises:

a circular sidewall adapted to abut with a portion of the cylindrical body adjacent
to the open end of the tube such that the circular sidewall of the end cap Is
radially surrounded by the cylindrical body of the tube;

a projection extending away from the circular sidewall, the projection being
adapted to extend into and releasably engage a mounting opening formed
in the tube adjacent to the open end to secure the end cap to the tube;

and
a lock member formed integrally with the circular sidewall, wherein the lock
member comprises a protruding portion that is adapted to be received

within the mounting opening to inhibit disengagement of the projection

from the mounting opening

wherein the projection is formed on a deflectable tab portion of the circular sidewall, and

wherein the projection comprises:

a top edge portion that is arranged to contact against a top peripheral
portion of the mounting opening and thereby prevent withdrawal of the end cap
from the tube;

a bottom ramp portion arranged opposite the top edge portion for
oromoting inward deflection of the deflectable tab when the end cap is pressed

into the open end of the tube; and
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a side ramp portion arranged between the top edge portion and the
bottom ramp portion, the side ramp portion promoting inward deflection of the
deflectable tab when the end cap is rotated relative to the tube when the

projection is extending into the mounting opening.

44. The end cap according to claim 43 wherein the circular sidewall of the end cap

includes a plurality of projections spaced radially about the circular sidewall.

45.  The end cap according to claim 43 wherein the protruding portion of the lock
member inhibits disengagement of the projection from the mounting opening when
received within the mounting opening by obstructing the side ramp portion so as 1o
prevent inward deflection of the deflectable tab portion when the end cap IS rotated

relative to the tube.

46. The end cap according to claim 43 wherein the lock member comprises:

a lock portion, wherein the protruding member extends from a surface of the lock
portion;

a sidewall aperture formed in the circular sidewall substantially adjacent to the
projection, for receiving the protruding member;

a hinge for pivotally connecting the lock portion to the sidewall of the cap, so as
to pivotally swing the protruding portion into engagement with the sidewall
aperture;

wherein, upon engagement with the sidewall aperture, the protruding member
obstructs the projection, so as to inhibit releasable engagement of the

projection from the mounting opening.

47. The end cap according to claim 46 wherein the lock member further comprises at

least one of:

a locking hook for engaging and retaining a projection aperture formed in the

projection; and
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a locking tab, formed on an end wall on the end cap, for engaging and retaining

an edge of the locking member.

48. The end cap according to claim 43 wherein the end cap further comprises a

peripheral rim portion that extends beyond the circular sidewall, the peripheral rim

portion contacting a perimeter of the open end of the tube to limit the extent to which the

end cap can be received within the open end of the tube.

49. The end cap according to claim 48 wherein the peripheral rim portion defines a

polygonal surface such that the circular sidewall is inscribed therein, wherein the

polygonal surface serves to prevent the shipping container from rolling.

50. The end cap according to claim 49 wherein the polygonal surface is substantially

triangular and further comprises reinforcing ribs at the corners of the polygonal surface.

51.  The end cap according to claim 43 wherein the end cap further comprises an ena
wall that extends between the circular sidewall, and wherein the end wall further
comprises a handle portion having a plurality of arcuate vanes radiating from a center of

the end wall to the circular sidewall for facilitating rotation of the end cap relative to the

tube.

52. A method of operating a shipping container comprising the steps of:

providing a tube having a cylindrical body and an open end for receiving items to
be shipped, wherein the cylindrical body includes a mounting opening
formed therein adjacent to the open end,;

oroviding an end cap for enclosing the open end of the tube, the end cap
comprising a circular sidewall adapted to abut with a portion of the
cylindrical body adjacent to the open end of the tube such that the circular
sidewall of the end cap is radially surrounded by the cylindrical body of the
tube; a projection extending away from the circular sidewall for releasably

engaging the mounting opening so as to secure the end cap to the tube,
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and a lock member formed integrally with the circular sidewall comprising
a protruding portion selectively displaceable into the mounting opening;

loading the tube with items to be shippead;
enclosing the open end of the tube with the end cap, wherein the step of

enclosing comprises engaging the mounting opening with the projection;
and
actuating the lock member so as to selectively displace the protruding portion

into the mounting opening, and thereby inhibit releasable engagement of

the projection from the mounting opening,

wherein the projection is formed on a deflectable tab portion of the circular sidewall, anc

wherein the projection comprises:

03.

o4

a top edge portion that is arranged to contact against a top peripheral

portion of the mounting opening and thereby prevent withdrawal of the end cap

from the tube;
a bottom ramp portion arranged opposite the top edge portion for

promoting inward deflection of the deflectable tab when the end cap Is pressed

into the open end of the tube; and

a side ramp portion arranged between the top edge portion and the
bottom ramp portion, the side ramp portion promoting inward deflection of the

deflectable tab when the end cap is rotated relative to the tube when the

projection is extending into the mounting opening.
The method of claim 52 wherein the lock member is preloaded.

The method of claim 52 wherein the step of actuating the preloaded lock member

further comprises engaging a locking element.

09.

The method of claim 54 wherein the step of engaging a locking element

comprises displacing an edge of a lock portion supporting the protruding portion over a

locking tab.
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56, The method of claim 54 wherein the step of engaging a locking element

comprises bringing a locking hook into engagement with an aperture in the projection,

whereupon the lock member can no longer be disengaged.

57  The method of claim 52 wherein the step of loading the tube further comprises

optionally adding and removing items from the tube, and wherein the step of enclosing
further comprises removing and enclosing the open end a plurality of times before

actuating the preloaded lock member.
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