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(57) Abstract: A method for forming a plastic drum
(10) including the steps of selecting a lower component
(12) having a bottom (16) and a generally cylindrical
side wall (18), the side wall defining an opening (20),
-and selecting an upper component (14) having a center
section (30) and an annular end portion (32), the end
portion having an annular slot (34). The method further
includes the step of locating the upper component (14)
on the lower component (12) such that the upper com-
ponent covers the end opening (20) and such that at least
part of the side wall (18) of the lower component (12) is
received in the annular slot (34), and welding the portion
of the side wall (18) received in the annular slot (34) to
the upper component (14).
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METHOD FOR MANUFACTURING PLASTIC DRUMS

The present invention is directed to a method for manufacturing plastic drums, and

more particularly, to a method for joining two components to form a plastic drum.

BACKGROUND OF THE INVENTION

Plastic drums are typically used to store and transport a wide variety of materials,
including fluids as well as dry and powdered materials. Existing plastic drums are typically
formed by blow molding, which forms the drum as a single, unitary piece of plastic.
However, blow molding drums requires a relatively high weight of materials, has a long
cycle time (i.e. up to several minutes per drum), and does not provide precise tolerances in
the finished drum. It is known that producing parts by injection molding may reduce cycle
times and the weight of the required materials. Injection molding also produces higher-
precision parts. However, it is not practical to injection mold a single, unitary drum. Instead,
two or more injection molded parts must be joined together to form a drum. The separate
parts must be joined together with sufficient strength to ensure that the resulting drum can
withstand various forces, such as internal pressure forces and/or external forces applied to the
drum during loading, transportation, and the like. Accordingly, there is a need for a method
for joining two components together to form a plastic drum in a quick and efficient manner
such that a strong connection is formed between the two components to form a durable,

robust drum.

SUMMARY OF THE INVENTION

The present invention is a method for joining two components together to form a
durable, robust plastic drum in a quick and efficient manner such that there is a strong
connection between the components of the drum.

In a preferred embodiment, the invention is a method for forming a plastic drum
comprising the steps of selecting a lower component having a bottom and a generally
cylindrical side wall, the side wall defining an opening, and selecting an upper component
having a center section and an annular end portion, the end portion having an annular slot.
The method further comprises the step of locating the upper component on the lower

component such that the upper component covers the end opening and such that at least part
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of the side wall of the lower component is received in the annular slot, and welding the
portion of the side wall received in the annular slot to the upper component.

Accordingly. it is an object of the present invention to provide a method for joining
two components together to form a plastic drum in a quick and efficient manner such that
there is a strong connection between the two components. Other objects and advantages of

the present invention will be apparent from the following description and the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a side cross section of a drum formed by the method of the present invention,
shown in its unassembled state; and
Fig. 2 is a side cross section of the drum of Fig. I shown in its assembled state, along

with a welding tool.

DETAILED DESCRIPTION

As shown in Fig. 1, the present invention is a plastic drum 10 which includes a lower
component 12 and an upper component 14. The lower component 12 includes a bottom 16
and a generally cylindrical side wall 18 that defines a generally circular opening 20. The side
wall 18 includes an upper portion 22 having an inner wall 24 and an outer wall 26, and a
generally flat end face 28.

The upper component 14 is shaped to cover the opening 20 when the upper
component is coupled to the lower component 12. The upper component 14 includes a center
section 30 that is generally circular in top view, and an annular end portion 32 located around
the perimeter of the center section. The center portion 30 of the upper component 14 has one
or more threaded bung holes 31 (only one bung hole 31 being shown in Figs. 1-2) to provide
access to the inner cavity 33 of the drum 10 when the drum 10 is fully assembled. The end
portion 32 extends generally perpendicular to the plane of the center section 30, and includes
an annular slot 34 having an inner wall 36, an outer wall 38, and a generally flat end surface
40. The upper component 14 and lower component 12 both are preferably made of plastic,
including but not limited to polyethylene or olefins, and both the upper and lower component
are preferably formed by injection molding. However, the components 12, 14 may be

formed by other methods, such as blow molding or vacuum molding

[ 3]
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In order to couple the upper component 14 to the lower component 12, the upper
component is placed onto the lower component such that the upper component covers the
opening 20, and the upper portion 22 of the lower component 12 is received in the annular
slot 34 of the upper component 14 (see Fig. 2). The annular slot 34 is sized to closely receive
the upper portion 22. Thus, the inner wall 24 of the upper portion 22 is located adjacent to
the inner wall 36 of the annular slot 34, and the outer wall 26 of the upper portion 22 is
located adjacent the outer wall 38 of the annular slot. Once the upper component 14 is
properly located on the lower component 12, the components 12, 14 are welded together,
preferably by either sonic welding or heat welding, although other types of welding or
joining (such as adhesives) may be used without departing from the scope of the present
invention. In this manner, the inner wall 24 of the upper portion 22 is welded to the inner
wall 36 of the annular slot 34, and the outer wall 26 of the upper portion 22 i1s welded to the
outer wall 38 of the annular slot 34. The end surface 40 of the slot 34 1s not welded to the
end face 28 of the upper portion 22. A welding tool 70 having a outer welding block 72 and
an inner welding block 74 is schematically shown in Fig. 2. Such a welding tool 70 is
illustrative of one type of welding tool that may be used to attach the upper and lower
components.

When the components 12, 14 are joined using either heat welding or sonic welding,
portions of the inner 36 and outer 38 walls of the annular slots 34, as well as portions of the
upper portion 22 of the lower component 12, are melted, and the melted portions flow or
intermingle together. Once the source of heat or sonic waves is removed, the intermingled
portions harden, thereby coupling the upper and lower components together. In this manner,
a weld zone, generally designated 50, is formed. Because of the weld zone 50 extends along
the junction of the inner walls 24, 36 and outer walls 26, 38 of the annular slot 34 and upper
portion 22, large surface areas of the upper 14 and lower components 12 are welded together,
which results in a strong connection between the upper and lower components. In a preferred
embodiment, the inner wall 36 of the annular slot 34 is between about 1/2" and about 4" long,
and the outer wall 38 of the annular slot 34 is between about 1/2" and about 4" long.

The upper 14 and lower 12 components are preferably formed entirely of plastic, and
thereby when heat or sonic welding is utilized to join the components, no extra materials (for
example, a metal, heat-conducting ring) are required. In this manner, the lower component

12 1s directly welded to the upper component 14.
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Having described the invention in detail and by reference to the preferred
embodiments, it will be apparent that modifications and variations thereof are possible

without departing from the scope of the invention.

What is claimed i1s:
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1. A method for forming a plistic drum comprising the steps of:

selecting a lower comp:onent having a bottom and a generally cylindrical side
wall, said side wall defining an opening;

selecting an upper compenent having a center section and an annular end
portion, said end portion having an annular slot;

locating said upper component on said lower component such said upper
component covers said end opening and such that at least part of said side wall of said lower
component is received in said annular slot; and

welding at least part of the portion ot said side wall received in said annular

slot to said upper component.

2. The method of claim 1 wherein said lower component and said upper component
are made of plastic, and wherein said side wall 1s welded to said upper component by sonic

welding.

3. The method of claim 1 wherein said lower component and said upper component
are made of plastic, and wherein said side wall is welded to said upper component by heat

welding.

4. The method of claim 1 wherein said annular slot has an inner wall and an outer
wall, and wherein said side wall 1s welded to said inner wall and said outer wall during said

welding step.

5. The method of claim 4 wherein said inner wall 1s between about 1/2" and about 4"

long and said outer wall is between about 1/2" and about 4" long.

6. The method of claim 1 wherein said lower component and said upper component
are made entirely of plastic, and wherein said upper and lower component are formed by

injection molding.

7. The method of claim 1 wherein said portion of said side wall received in said

annular slot is closely received in said annular slot during said locating step.
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8. The method of claim 1 wherein said annular slot includes a generally flat end
surface, and wherein said upper portion includes a generally flat end face that engages said

end surface of said annular slot during said locating step.

9. The method of claim 1 wherein said welding step includes melting portions of said
lower component and said upper component such that said melted portions intermingle, and

allowing said intermingled portions to harden.

10. A plastic drum comprising:
a lower component having a bottom and a generally cylindrical side wall
having an upper portion; and
an upper component having a center portion and an annular end portion, said
end portion having an annular slot receiving said upper portion of said side wall therein, said

upper portion being directly welded to said end portion.

11. The drum of claim 10 wherein said lower component and said upper component

are plastic, and wherein said upper portion is welded to said end portion by sonic welding.

12. The drum of claim 10 wherein said lower component and said upper component

are plastic, and wherein said upper portion is welded to said end portion by heat welding.

13. The drum of claim 10 wherein said side wall of said lower component defines a

generally circular opening, and wherein said upper component covers said opening.

14. The drum of claim 10 wherein said annular slot has an inner annular wall and an
outer annular wall, and wherein said upper portion of said lower component is welded to said

mner annular wall and said outer annular wall.

15. The drum of claim 14 wherein said upper portion of said lower component
includes an inner wall and an outer wall, and wherein said inner wall of said upper portion is

located adjacent said inner wall of said annular slot for a length of between about 1/2" and



WO 01/46024 PCT/US00/34884

about 4", and wherein said outer wall of said upper portion is located adjacent said outer wall

of said annular slot for a length of between about 1/2" and about 4".

16. The drum of claim 10 wherein said center portion of said upper component has at

least one bung hole formed therein.

17. The drum of claim 10 wherein said center portion of said upper component is
generally circular in top view, and wherein said end portion extends generally perpendicular

to said center portion.

18. The drum of claim 10 wherein said lower component and said upper component

arc formed by injection molding.

19. The drum of claim 10 wherein said upper portion is closely received in said

annular slot.

20. The drum of claim 10 wherein said annular slot includes a generally flat end
surface, and wherein said upper component includes a generally flat end face that engages

said end surface of said annular slot.

21. The drum of claim 10 further comprising a weld zone that includes materials
donated from said upper component and from said lower component, said donated materials

being intermingled.

22. The drum of claim 21 wherein said upper portion includes an inner wall and an

outer wall, and wherein said weld zone is located adjacent said inner wall and said outer wall.
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