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relhtes in general to externally threaded plastic closures 'éwﬂﬁf ﬁ@&j
drums of the type where 5 t he opening(s) in the drum have standard two
inch _(5.08 cm NPS threads. More particularly, the present invention
relates to plastic closures which have a gasket encapsul ating structure in
the closure flange and external threads arranged with a straight portion
and~a | ower tapered portion. 10 PLASTXQPREMUICERSURErs and plastic drum
reconditiaoners have the mpjority of their processing problens either

manuf acturing or servicing the two inch (5.08 cm NPS threaded opening.
Because of the inherent desi gBAGKGRAENRPSOFt FHEad NVENT Ol | y desi gned for
steel pipe fittings), drum 15 manuf acturers have a very difficult tinme
manuf acturing a drumwhich wll perform o the re
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fail is the tnoeadied HDab8icntl1bEGrebr €adedlapeiicnd.runac @fdithieongrme Mivere
S|gn|f|%9nt Egbéggﬁlﬁﬁ Q)tgg the drum have standard two inch (5.08 cm)
NPS threads. More particularly, the present invention
relates to plastic closures which have a gasket encapsulating
structure in the closure flange and external threads arranged
with a straight portion and a lower tapered portion.
10 Drum manufacturers and plastic drum reconditioners have
the majority of their processing problems either
o manufacturing or servicing the two inch (5.08 cm) NPS
threaded opening. Because of the inherent design of the NPS
thread (originally designed for steel pipe fittings), drum
15 manufacturers have a very difficult time manufacturing a drum
which will perform to the'required Department of
Transportation and United Nations regulations. Typically the .
first area to fail is the two inch (5.08 cm) NPS threaded
opening. Reconditioners have significant problems with the
20 NPS opening ovalizing and shrinking to the point where a
plastic drum closure cannot be screwed into the opening in
the drum end. However, drum users want to maintain the NPS
thread due to adaptability of existing pumps and faucets.
The present invention provides an improvement and
25 solution to the foregoing problem by a unique thread
configuration and gasket encapsulating structure. The
present invention addresses the problems of ovalization and
shrinkage at the reconditioners and performanceé problems at
the drum manufacturers. In the present invention the
30 external threads on ‘the closure are configured with one
portion which is straight, exhibiting a constant pitch
diameter, while the bottom most portion (bottom three



20 ., NPS$sopening ovalizing and shrinking to the point where a plastic drum
cl odure cannot be screwed into the opening in the drumend. However, drum
users want to maintain the NPS thread due to adaptability of existing punps
and faucets. The present invention provides an inprovenent and 25

solution to the foregoing problemby a unique thread configuration and
gasket encapsul ating structure. The present-2-aiventi on addresses the

probi ens of ovalization and shrinkage at the reconditioners and perfornmance
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5 typically experienced by drum reconditioners. This opening
or outlet distortion is caused by the temperature of cleaning
solutions involved in the reconditioning process. Distortion
is promoted due to the relaxation of material stresses which
are introduced in the original manufacturing process of the

10 plastic drum and its opening.

The gasket encapsulating feature of the present invention
imgroves the performance of a plastic drum with respect to
maintaining a seal when pressurized. When a plastic drum is
pressurized there is noticeable distortion and it may

15 radically change shape. Typically this distortion causes the
drum closures to leak because there is not constant pressure
exerted on all areas of the sealing gasket. The present
invention is designed to flex in cooperation with the
distortion of the opening and the gasket encapsulating means

20 disclosed by the present invention keeps the relative softer
gasketing material in proper placement so as to effect a
liquid-tight seal. Without the gasket encapsulating
arrangement as part of the closure flange, a gasket would
tend to deform outwardly when the container is exposed to

25 higher internal pressures. Attempts to restrict this gasket
movement uéing only the configuration of the drum outlet has
proven to be ineffective. However, putting the gasket
encapsulating feature of the present invention on the closure
flange has solved Ehe problem of gasket movement.

30 There is one additional benefit to the design of the
present invention which is a result of the required
manufacturing method. Due to the relationship of the
undercut groove in'the flange (gasket encapsulated feature)
and the threads, the plastic closure of the present invention

35 must be unscrewed from a mold cavity. Typically, external



and this:feature allows the closure to be installed in drum openings which
havé ovalized or shrunk, problens which are 5 typically experienced by
drumreconditioners. This opening or outlet distortion is caused by the
tenperature of cleaning solutions involved in the reconditioning process.
Distortion is pronoted due to the relaxation of material stresses which are
I ntroduced in the original manufacturing pregess of the 10 pl astic drum
and its opening. The gasket encapsulating feature of the present invéntion
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the drum outlet. Any flash which does break off will likely
land in the drum, contaminating the contents of the drum with
minute plastic particles. Since the threads on the present
10 invention are unscrewed EFrom the mold cavity, there are no
mating tool surfaces to wear in a manner that permits flash
and thus there is no flash in the threaded area nor in the
container.
Over the years a number of closure designs have been
15 invented to address specific problems and concerns. In many
of these earlier designs some type of seal member is provided
. in order to assist in sealing the interface between the
container outlet and the closure. In some of these earlier
designs there are special threads or modified threads, again,
20 intended to address or solve some specific problem. The
following list of patent references is believed to be a
representative sampling of these earlier closure and mating

thread designs:

Patent No. Patentee Issue Date

25 4,190,171 Kulle et al. 2-26-80
2,008,245 Curtis et al. 7-16-35
2,906,429 Marchyn 9-29-59
3,346,278 Yocum 10-10-67
3,027,042 Graves 3-27-62

30 2,025,852 Dillhoefer, Jr.  12-31-35
3,664,540 Witkin ' 5-23-72
3,589,550 - .Rossmann : 6—29-7lL
3,487,442 Rossmann . ~ 12-30-69

3,405,837 Carpenter, Jr. © 10-15-68



| iquid-tight seal. Wthout the gasket encapsul ating arrangenent as part of
the>cl osure flange, a gasket would tend to deform outwardly when the
container is exposed to 25 hi gher internal pressures. Attenpts to
restrict this gasket novenent using only the configuration of the drum
outl et has proven to be ineffective. However, putting the gasket

encapsul ating feature of the present inventig@n on the closure flange has

sol ved the probl em of gasket novement. 30 There is one additional
benefit to the desi present | ' which is a rgsgphtggf the
requi red manuf actur#’n%gecgn‘e%]k}gd. Due to the rjéf%gti onshi p of theygnger cut

groove in the flando §Jaskeét encapsul atleattigtre) and the #h?éads, the
plastic closure of A hgygrasent inventi Qo@on NMUst be unscrewgd-hrom a nol d

Cauity PR Y S S gaRage ol ded using 39,
5 . 1,324,896 Hettinger 12-16-19
4,078,696 Crisci 3-14-78
3,122,262 Hagmann et al. 2-25-64
4,005,799 Mannaerts 2-1-77
5,211,304 Stolzman 5-18-93
10 4,146,207 Rofe 3-27-79
2,769,566 Thompson 11-6-56
2,291,706 : Frease 8-4-42
GB 2 227 736 A UK-Christy 8-8-90
352256 Switzerland 2-15-61
15 While the array of concepts and features represented by the

foregoing listed patent references covers a wide variety of
structures, the specific features and combination of features ’
of the present invention are not anticipated. Further, in view
of the focused and specific nature of the list of references

20 and the inability to compatibly combine various features, the
present invention is such that it would not be obvious to one
of ordinary skill in the art in view of the listed patent

references.



nmoon splist bl ocks which are closed in the nolding position and opened in
the ®jection process. Wth normal tooling wear this causesj Q&SBEEN
interfaces of the collet jaws or 5 split block mating su‘nggggﬁfi?

which is forned is likely to break off fromthe closure wh

applied to the drumoutlet. Any flash which does break off wll likely | and
in the drum contam nating the contents of t5She drumw th m nute plastic
parti-cles. Since the threads on the present 10 i nvention are unscrewed

fromthe mold cavity, there ar eSUMMARY i Q) THB| IBVERATEN to wear in a manner
that permits flash and thus there is no flash in the threaded area nor in
the container. Over the years a nunber of closure designs have been 15

i nvented to addrdsslgpusef a6spmbiiveforand sédmpdmes and siardgefditrse
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sealing the interface between the container outlet and the closure. In sone
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plastic closure having an upper or top end and opposite
thereto a bottom or lower end and including an externally
threaded, main body portion and an outwardly radiating
"annular flange which is disposed at one end of the main body
10 portion adjacent the upper end, the flange being formed with
and defining a three sided annular groove opening down
towards said bottom or lower end, the annular groove
including a top wall, an outer inclined sidewall and an
inner, generally cylindrical sidewall and an annular
15 ring-shaped elastomeric gasket assembled into the groove and
held in position by an interference fit with the generally
cylindrical sidewall of the annular groove, the externally
threaded main body portion being arranged with two threaded
portions, an upper straight threaded portion and an lower
20 tapered thread portion where the two threaded portions have
the same pitch and are continuous with each other.
One object of the present invention is to provide an
improved closure assembly for a plastic drum.
-Related objects and advantages of the present invention
25 will be apparent from the following description.

i



following list of patent references is believed to be a representative
sanpling of these earlier closure and mating thread designs: [err] -4-
[err] 15 While the array of concepts and features represented by the
foregoing listed patent references covers a wide variety of structures, the
specific features and conbination of features of the present invention are
not anticipated. Further, in view of the foefrsed and specific nature of the

| i st of references 20 and the inability to conpatibly conbine various
features, the present inveBBIGHF iRESCRFPTIRN OF WdE| BRAYINGE obvi ous to one
of ordinary skill in the art in view of the listed patent references.

FIG. 1 is a perspective view of a plastic drum and
closure assembly according to a typical embodiment of the
present invention.

5 FIG. 2 is a partial, front elevational view in full
section of the drum end of the FIG. 1 drum including an
internally threaded raised outlet.

FIG. 3 is a front elevational view in full section of a
closure which corresponds to the closure of FIG. 1 wherein

10 the cutting plane for FIG. 3 is taken in the direction of the
arrows as illustrated in FIG. 5.

FIG. 4 is an enlarged, partial detail of the externally
threaded main body portion of the FIG. 3 closure detailing
one threaded portion with straight threads and a second

15 threaded portion with tapered threads.

FIG. 5 is a top plane view of the FIG. 3 closure
according to the present invention wherein the cross
sectional view of FIG. 3 is taken in the direction of cutting
plane 3-3.

20 FIG. 6 is a side elevational view in full section of an
elastomeric gasket providing a sealed interface between the
FIG. 2 outlet and the FIG. 3 closure according to the present
invention.

FIG. 7 is a front elevational view in full section of the

25 FIG. 3 closure and FIG. 6 gasket as assembled onto the FIG. 2
outlet according to the present invention.



SUVVARY ©F THE I NVENTION It is an object of the present invention to

amel’i orate one or nore di sadvantages of the prior art. According to one
aspect of the present invention there is provided a closure assenbly for a
shi ppi ng and storage drum said drum having an internally threaded plastic
outlet for receipt of 'said closure assenmbly, said closure assenbly _
conprising: a plastic closure having an exterior end whi ch renains outside

of said internally threaded outlet and opposite thereto an inserted end
whi ch extends into sai@EﬁﬁﬁégﬁgﬁNb&ﬁ(ﬁﬁdﬁﬁﬁ?@ﬁﬂ%ﬁQﬂQ%QQQJM%NTecelved by
the storage drum said closure being formed as an integral one-plgcg menber
and including a xternal Iy threaded, generally cylindrical, main_bo
portion and an ga w%?gl%uf SeEti g BT, qqE§h¥§%ﬁﬁ%ﬁ%§ﬂé%%ﬁd?%XF%¥IOr
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; En Embaﬁgm@% g%ga_s%r}ﬂ S %1% axi a %%r}&asrerp%(g}éci ncl i ned

towards said inserted en I'ncluding a top
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cylindrical fenthacembléfébytdiansi Gg the illustrated device, and such

further applications of the principles of the invention as
- 10 illustrated therein being contemplated as would normally
occur to one skilled in the art to which the invention
relates.
Referring to FIG. 1 there is illustrated a plastic
closure which is threaded into and received by an internally
15 threaded outlet 21 of plastic drum 22. While the plastic
closure 20 of the present invention may be used on a variety
of containers, the drum 22 of the FIG. 1 illustration is a
plastic drum of the 55-gallon size and outlet 21 is molded
integrally as part of container end (1id) 23. When the 1lid
20 is designed to be removable it may be removed for filling of
the drum. When the lid is integral with the drum, the
opening of vent closure 24 provides an air escape and permits
the easy £filling of drum 22. butlet 21 is a discharge outlet
which is internally threaded with standard two inch (5.08 cm)
25 NPS threads. One of the benefits of the NPS threaa is the
adaptability of existing pumps and faucets which is the
desire of drum users. As a portion of the content of the
drum are discharged from outlet 21 the vent closure 24 may be
opened to facilitate the dispensing process. Closure 20 is
30 designed to prevent the contents from spilling, leaking or
otherwise escaping through outlet 21 during storage and/or
transportation of drum 22.
Referring to FIG. 2 the construction of outlet 21 is
illustrated in greater detail. As noted, only a portion of



gasket te® stretch in order to fit around said generally cylindrical
sidewal |, and said externally threaded main body portion being arranged
with two thread portions including a straight thread portion adjacent said
exterior end and a tapered thread portion adjacent said inserted end, said
two threaded portions having the sanme pitch and being continuous with each
ot her. According to another aspect of the ptgesent invention there is
provided in conbination: a shipping and storage drum having a drum end and
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substantially flat and includes a relatively short raised
axial rib 31 and a higher axial wall 32. The cross section
10 of rib 31 is generally rectangular as illustrated in FIG. 2
with a substantially flat top surface 33. The cross section
' of wall 32 is generally rectangular as illustrated in FIG. 2
with a substantially flat top surface 34. Rib 31 and wall 32
are each generally cylindrical and are each generally
15 concentric to each other and extend upwardly in a direction
substantially normal to ﬁpper surface 30. Raised wall
portion 28 includes an outer, annular radius peripheral edge
35 and an annular recessed area 36 beneath edge 35.
Referring to FIGS. 3, 4 and 5 the nature and construction
20 of closure 20 is illustrated in greater detail. Closure 20
includes a generally cylindrical main body 40, top surface
41, wrench engagement slots 42, annular peripheral flange 43
and annular groove 44. FIG. 4 is an enlarged detail of the
external threads 45 of main body 40 which are arranged with a
25 straight portion 46 and a tapered portion 47. FIG. 5 is a
top plan view of closure 20 and the cutting plane depicted by
line 3-3 in the direction of the arrows creates the cutting
plane for the section view of FIG. 3. As iilustrated, there
are a total of four equally spaced wrench engagement slots 42
30 which are used to facilitate the threaded engagement of
closure 20 into outlet 21 and the tightened securement, as
well as the loosening and removal of closure from outlet 21.
The contouringhof top surface 41 creates the four slots
42 and provides a strong and rigid surface which helps to
35 maintain the desired, generally cylindrical shape of closure .



bei ng arranged with two threaded portions including a straight thread
portton and a tapered thread portion, said two threaded portions having the
sanme pitch, said tapered thread portion being the first threads inserted
into said internally threaded plastic outlet. According to still another
aspect of the present invention there is provided a closure assenbly for a
shi ppi ng and storage drum said drum having9an internally threaded plastic
outlet for receipt of said closure assenbly, said closure assenbly
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having an i Rpgidddd ¥is positioned relative to groove 44 such that the
outermost tip of the threads of portioh 46 are in axial
alignment with wall 53. Groove 44 is generally concentric
with peripheral flange 43. Disposed as part of outer wall 56
15 of peripheral flange 43 is surface texturing, specifically
knurling, which facilitates the secure gripping of closure 20
as its threaded engagement is initiated.

Referring to FIG. 6, elastomeric gasket 61 which is
received within groove 44 is illustrated. Gasket 61 has

20 annular ring shape with an inside cylindrical surface 62 and
a generally concentric outer cylindrical surface 63. The top
and bottom surfaces 64 and 65, respectively, are
substantially flat and generally parallel to each other
resulting in the gasket having a generally rectangular cross

25 section.

In the illustrated assembly of FIG. 7, the gasket 61 is
positioned up into groove 44 such that top surface 64 is in
abutment up against upper wall 52. The inside surface 62 is
sized just slightly smaller than inner wall 53 so that the

30 gasket must be stretched in order to fit over wall 53 as the
gasket is assembled into groove 44. The slight interference
fit causes the elastomeric gasket material to stretch
uniformly around wall 52 and thereby hold the gasket onto the
closure (and into groove 44). The gasket thus stays with the

35 closure regardless of whether the closure 20 is threadedly



threaded.pl astic outlet for receipt of said closure assenbly, said closure
assenbly conprising: a plastic closure having an exterior end which remains
outside of said internally threaded outlet and opposite thereto an inserted
end which extends into said threaded outlet when said closure is received
by the storage drum said closure being fornmed as an integral one-piece
menber and including an externally threadedlogenerally REPLACEMENT SHEET
5b cylindrical main body portion and an outwardly radiating annul ar fl ange
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aspects warrant spec1flc mention. Closure '20 is able to

initiate its threaded engagement into outlet 21, even if the
outlet is slightly ovalized or has experienced slight

10 shrinkage. This is due to the fact that the tapered nature
of thread portion 47 creates a smaller outside diameter for
the lower end of the main body of the closure and it is thus
easier to insert this lower end into the outlet. Since the
lower end of closure 20 is small enough to allow the first

15 thread to fit down into the threaded interior 68 of outlet 21
it is possible to then initiate thread engagement with
threads 29. As the closure 20 is advanced it forces the
outlet into some slight reshaping so as to allow the outlet
to conform to the closure. There would no doubt be some

20 minor reshaping of the closure in order to balance whatever
interference forces may be present between the outlet and the
closure, depending on the degree of shrinkage and any
ovalizing of the outlet 21.

As the closure 20 moves axially down into outlet 21,

25 gasket 61 is drawn into abutment against the top surface of
axial rib 31. With further advancement of the closure into
the outlet, gasket 61 abuts up against upper surface 30 and
the axial rib 31 pushes up into the center area of gasket
61. The FIG. 7 illustration is consistent with the section

30 view of FIG. 3 based upon the cutting plane of FIG. 5. The
engagement of axial rib 31 up into gasket 61 is generally the
same throughout the entire gasket due to the annular ring
design of gasket 61 and the annular, generally cylindrical

shape of axial rib 31.



According to yet another aspect of the present invention there is provided
a chosure assenbly for a shipping and storage drum said drum having an
internally threaded plastic outlet for receipt of said closure assenbly,
sai d closure assenbly conprising: a plastic closure having an exterior end
whi ch remai ns outside of said internally threaded outl et and opposite
thereto an inserted end which extends inteldaid threaded outlet when said
closure is received by the storage drum said closure being formed as an
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between two members and from there there is a next sealing
location across gasket 61. The use of axial rib 31 provides

10 not only a larger surface area for sealing but it also serves
as a type of stress concentration point which axially
increases or enhances the sealing force of gasket 61 between
the closure 20 and outlet 21.

As the upper surface 30 and axial rib 31 push upwardly

15 against elastomeric gasket 61, the gasket would normally move
in all directions. However, since the gasket is encapsulated
between walls 53 and 54 on opposite sides and controlled on
its top face by upper wall 52, gasket 61 is capable of only
very limited movement. The angularity of inclined wall 54

20 relative to the straight outer surface 63 creates a slight
clearance, but the elastomeric gasket materials pushes into
and consumes this clearance space very early in the gasket
compression process. Thereafter, continued threaded
advancement of closure 20 into outlet 21 causes the degree of

25 sealing engagement in an axial direction to be increased over
what would be possible if the sides of the gasket 61 were not
encapsulated between walls 53 and 54.

One application for the present invention is for use in

combination with a plastic drum when the drum is

30 pressurized. Under pressure a plastic drum will typically
experience a change in shape and quite often this shape
distortion causes the drum closures to leak. Leakage of this
type is caused primérily because there is not constant
pressure exerted on all areas of the sealing gasket. The

35 present invention is designed to flex in cooperation with any



FIG 1 igs a perspective view of a plastic drum and cl osure assenbly
accerding to a typical enbodi nent of the present invention. 5 FIG 2
is a partial, front elevational viewin full section of the drumend of the
FIG 1 drumincluding an internally threaded raised outlet. FIG 3 is a
front elevational viewin full section of a closure which corresponds to
the closure of FIG 1 wherein 10 the cuttizag plane for FIG 3 is taken in
the direction of the arrows as illustrated in FIG 5. FIG 4 is an

enl ar ged, paﬁ%'t6|rt(i%trﬁ'df afhd Nspend ey na"i'Heté‘éﬂ@éi@deH@éﬁsQQQt’lﬁQ” i on of
the FIG 3 cl osure detai one threa portion with stig ght t hr eads and
a second 153rrﬁﬁﬂg&$&fgﬂﬁt Pntsith 2 eﬁ%d IHreebs. aE ¢ 5Ot 8BMBI ane

vi ew of theekkent3 uemyswtauknﬁphﬁnptfelimn¢wEﬁe@éft@ve@ssmétwhetetmauhe
Cross SeCtIQHaéléF é¥ é%t oﬁs%g I<rkérgégg |re$%??n8§f?guaﬁlngsglane

3-3. 20 el’eva |onal Vi oW I"on
5 interior of the drum is pressurized and some distortion

occurs. Without the outer wall for gasket 61 there would be
no means to control or limit the outward deformation of the
gasket when the interior of the drum is exposed to higher
internal pressures.

10 Another aspect of the present invention, the elimination
of flash, which has been briefly mentioned in the Background
is to some extent dictated by the arrangement of groove 44.
Due to the relationship of groove 44 and the threads of
closure 20, closure 20 must be unscrewed from its mold

15 cavity. As a consequence, there are no mating tool surfaces
which can with time wear to a point that flash occurs at the
interfaces of the collet jaws or split block mating
surfaces. Since closure 20 will not have any flash present
in its threaded portions, there is no risk that this flash

20 can break off into the interior of the drum and contaminate
the drum contents with minute plastic particles.

With further reference back to the Background portion
hereof, and with a view of the foregoing technical
description, it should be clear that the various problems

25 which drum manufacturers and plastic drum reconditioners have
to deal with have been addressed by the present invention and
those problems have been solved in a most convenient and
efficient manner.

While the invention has been illustrated and described in

30 detail in the dfawings and foregoing description, the same is
to be considered as illustrative and not restrictive in
character, it being understood that only the preferred
embodiment has beeﬁ shown and described and that all changes
and modifications that come within the spirit of the

35 invention are desired to be protected.



el astongric gasket providing a sealed interface between the FIG 2 outl et
and: the FI'G" "3 ctosure—according to the present invention. FIG 7 is a
front ng onal view in full section of the 25 FIG 3

6 gask Tycﬁhto the FIG 2 outlet according t 1€ SPEET emsS BEEN

i nvent :TimL i | PTI ON OF THE PREFERRED EMBQODI ME r RirLAGEDposes

of pro i gis|st andi ng of the principles of the it nce
|- now be nade to the enbodinent illustrated in the draw ngs ‘and specific

5 | anguage wi Il be used to describe the sane. It wll neverthel ess be

understood that no linitation of the scope of the invention is thereby

i nt ended, such alterations and further ?gdlflcatlons in the illustrated

devi ce, and such furt her applications of 'the principles of the invention as

CLAIMS:

1. A closure assembly for a shipping and storage
drum, said drum having an internally threaded plastic
outlet for receipt of said closure assembly, said closure

5 assembly comprising: |

a piastic closure having an exterior end which
remains outside of said.intgrnally threaded outlet and
opposite thereto an inserted end which extends in£o said
threaded outlet when said closure is received by the

i 10 storage drum, said closure being formed as an integral
| one-piece member and including an externally threaded,
generally cylindrical main body portion and an outwardly
radiating annula; flange adjacent said exterior end and
being disposed at one end of said main body portion, said
15 flange being formed with and defining a three sided,
annular groove opening towards said inserted end and
including a top axial wall, an outer inclined sidewall
and an inner, generally cylindrical.sidewall;
an annular ring-shaped elastomeric gasket having an
20 inside, generally cylindrical surface and being aésembled
into said groove and being held in position by sizing the
generally cylindrical sidewall larger than said generally
cylindrical surface thereby causing the gasket to stretch
in order to fit around said generally sidewall; and

25 said externally threaded main body portion being
T

g gy



10 . illsustrat.ed-therein-being contenplated as would normally occur to one
skifled in the art to which the invention relates. Referring to FIG 1

t here i s This|Shest B plaged st i ¢ cl osure which is threaded—into-—andreceived
by an int emm“mm A \ readed outlet 21 of plastic drum2®s SHRAET HASIBEEN
t

pl astic cl present invention may be usedjon a RgRUASDBD of
cont ai ners, e drum 22 of the FIG 1 illustration is 4 =
55-gallon sjze and outlet 21 is nolded integrally as part of container end
(lid) 23. Wien the Iid 20 is designed to be renovable it may be renoved

for filling of the drum Wen the |id is integral with the 'drum the
openi ng of vent closure 24 provides angair escape and perpits the easy
filling of drum22. CQutlet 21 is a discharge outlet which is internally

threaded with standard two inch (5.08 cm) 25 NPS threads. One of the
benefits of the NPS thread is the adaptability of existing punps and
faucets which i arklaagdesiieh Giwdthiedd efcrt 166s ainliddiay af stiweighint ent of

the drum are discharged fromoutlet 21 the vent closure 24 may be
thread portion adjacent said exterior end and a tapered
thread portion adjacent said inserted end, said two
threaded portions having the same pitch and being

5 continuous with each other.

2. A closure assembly for a shipping and storage drum,
said drum having an externally threaded plastic ogtlet
for receipt of said closure assembly, said closure
assembly comprising:

10 a plastic closure having an upper end and opposite
thereto a lower end and being formed as an intebral
member including an externailx threaded, main body
portion and an outwardly radieting annular flange
adjacent said upper end and disposed at one end of said

15 main body portion, said annular flange_being formed with
and defining an annular groove opening down towards said
lower end,'said annular groove including an inner,
generally cylindrical sidewall;

an elastomeric gasket assembled into said groove and

20 held in position by fﬁe sizing of said inner generally
cylindrical sidewall and the sizihg of said elastomeric
éasket so as to create an interference fit; and

said externally threaded main body portion being
arranged wifh two threaded portions including a straight

25 thread portion adjacent the upper end and a tapered

R



opened tp facilitate the dispensing process. Closure 20 is 30 designed to
pr event—the—contents—fromspilling, |eaking or otherw se escaping through

out | et .% ring storage and/or transportation of drum 22. Referring-te

FIG 2t s cedf outlet 21 is illustrated in gre\ tehis SAERT HASABEEN
not ed, on , §ﬂ drumlid 23 is illustrated, thpugh igemacemear

t hat outl tegrally nol ded portion of the drumditt—0CstF+et=2F

i ncludes a generally cylindrical, raised wall portion 28 which .is
internal ly ‘threaded with standard two inch NPS 5 threads 29. "The

t hreaded- portion includes all of wall portion 28 and approxi mately one-hal f
of the wall thickness of drumlid 23. The upper surface 30 of wall portion
28 is substantially flat and includes a cebatively short raised axial rib
31 and a higher axial wall 32. The cross section 10 of rib 31 is generally
rectangular as illustrated in FIG 2

thread portion adjacent said lower end.

3. The closure assembly of claim 2, wherein said two
thread portions are continuous with each other and have

the same pitch.

4. The closure assembly of claims 1, 2 or 3 wherein the
outermost radial extent of said straight thread portion
is in axial alignment with said generally cylindrical

sidewall.

5. The élosure assembly of claims 1, 2, 3, or 4 wherein
said plastic closure is formed with a plurality of wrench
slots to assist in tightening and removing said closure

from said plastic outlet.

6. In combination:

a sipping and storage drum having a drum end and an
internally threaded, plastic outlet disposed in said drum
end, said plastic outlet including an inner, generally
cylindrical raised rib and an outer, generally
cylindrical raised wall;

a plastic closure formed as an integral member and
including an externally threaded main body po;?ion and an
outwardly radiating flange, said flange being formed with

and defining an annular groove opening towards said

Wy

1
H
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with a sybstantially flat top surface 33. The cross section of wall 32 is
general |y rectangular as illustrated in FIG 2 with a substantially flat
top surface 34, Rb3t-and-wall 32 are each generally cylindrical and are

each genenﬁgsjhgetgéw concentric to each other and exten
di rection ﬁ\m,ﬁr mal to upper surface 30. Ra sﬁﬂSMEtTWéB@EN jr
I ncl udes a radi us peripheral edge 35 ahd an RERUAGHD
recessed a edge 35. Referring to FIGS. 3, “#Fan ie
and constructlon 20 of closure 20 is illustrated in greater detail.

Cl osure 20 includes a generally cylindrical main body 40, top surface 41,

w ench engagenent slots 42, annul ar peripheral flange 43 and annul ar groove
44. FIG 4 is an enlarged detail of the exfiérnal threads 45 of main body 40
which are arranged with a 25 straight portion 46 and a tapered portion

47. FIG 5 is a top plan view of closure 20 and the cutting plane depicted

the soction vi cw BtopHES 4 Razplf BROERath g IRSUT R P00

equal | y spaced wigptineddsaureRiaskwalb #hd a generally cylindrical inner

sidewall;
an elastomeric gasket assembled into said groove and

‘held in position by an interference fit around said
generally cylindrical inner sidewall; and

| said externally threaded main body pbrtion being
arranged with two threaded portions including a straight
thread portion and a tapered thread portion, said two
threaded portions having the same pitch, said tapered
thread portion being the first threads inserted into said

internally threaded plastic outlet.

7. The combination of claim 6 wherein said raised rib
is pressed into said gasket when said plastic closure and

gasket are fully seated into said plastic outlet.

8. The combination of claims 6 or 7, wherein the
uppermost portion of said plastic closure is disposed
below the uppermost edge of said raised wall when said

plastic closure is fully seated into said plastic outlet.
i 9. The combination of claims 6, 7 or 8 wherein said

gasket is pressed onto the top surface of said'plastic

outlet when the closure is fully seated within said

|

plastic outlet.




30. which—areused-to-facilitate the threaded engagenent of cl osure 20
into out et 21 and t he tightened securenent, as well as oseni.ng and

renoval O eSutlet 21. The contouring of to %\/\E@‘q A AgrB%%hes
t he four ﬂ rovides a strong and rigid surfa éﬁ 3H
mai ntain t/e eneral Iy cylindrical shape of cl osuee

Peri pher al flange 43 is shaped as an annular ring which is |ntegrally

nol ded as an extension of main body 40 and is concentric with the main
body. Formed in the |lower surface 51 of flange 43 is annul ar groove 44.

G oove 44 has an upper 5 radi al | y-extending, substantially flat wall 52,
an inner, generally cylindrical, axialFyZextending wall 53 and an outer,
inclined wall 54 which extends outwardly as it extends dowiwardly from wal l
52. The resulting geonmetry of groove 44 is such that the open end 55 of
groove 44 constitutes the

10. The closure éssembly of any one of claims 6-9
wherein the outermost radial extent of said straight
thread portion is in axial alignment with saia generally

cylindrical sidewall.

B
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10 . widest point of the groove. The straight portion 46 of threads is
positioned relﬁ;sisx@tm]-dbﬁicetm such that the outernost tip of the threads

¢
of portion 46 ﬁ!ﬁﬂ[\m wm Lgnmant with wall' 53. Groove 44 is generally _
concentric wt I nge 43. Disposed as part outer | 9)
of peripheral fl I's surface texturing, spec!ofical JH'&%ﬁiﬁgAS% 'Eéhi
facilitates the secure gripping of closure 20 as its thrleaded ] ,Eanr P §
initiated. Referring to FIG 6, elastoneric gasket 61 which is received
Wi thin groove 44 is illustrated. Gasket 61 has 20 annul ar ring shape with
an i.nside cylindrical surface 62 and a generally concentri¢ outer
cylindrical surface 63. The top and_pgttom surfaces 64 and 65,
respectively, are substantially flat and generally parallel to each other
resulting in the gasket having a gengﬁ |1y rectangul ar cross 25 section.
In the illustrated assenbly of FIG ,ﬁ%?gasket 61.is positioned up into
groove 44 such that top surface f4sk$cisLAPYYBEN UP agai nst upper wall 52,
The inside surface 62 is : - ‘

A closure assembly for a shipping and storage drum where

the drum includes an internally threaded plastic outlet for

receipt of the closure assembly includes a plastic closure

having a generally éylindrical main body portion which is

externally threaded and ﬁhich,constitutes the leading edge of
threaded engagement ints the outlet. Disposed a; the upper

end of the main body portion and integral therewith is an
annular,'peripheral.flange the underside of which is shaped

with an annular groove which is designed to receive an

elastomeric gasket. The annular groove has an outwérdly

inclined outer wall and a generally cylindrical inner wall.

The gasket is held in position as part of the closure by an
interference fit between the inside surface of ﬁhe gasket and’

the inner cylindricai wall of the groove. The plastic outlet )
of the shipping and storage drum includes a generally Tk e
cylindrical raised rib and outward thereto and concentric

therewith a generally cylindrical raised wall. Upon full
threaded engagement of the closure into the outlet, the
raised rib presses into the central area of the elastomeric
gasket and the upper surface of the closure is seated within
the raised wall and 'is below the top surface of the wall.
The external threads of the closure arranged with two
threaded portions, one portion being a straight thread and
the lower or leading edge portion being a tapered thread.
The thread pitch is the same and the threads are continuous

with each other.



sized just slightly smaller than inner wall 53 so that the 30 gasket nust
be stretched in order to fit over wall 53 as the gasket is assenbled into
groove 44. The slight interference fit cguses the el astomeric gasket
material to stretch uniformy around wall 52 and thereby. hold the gasket
onto the closure (and into groove 44). The gasket thus stays with the 35

cl osure regardl ess of whether the closure .20 is threadedly -10- engaged
into-the threaded outlet 21 or is renoved fromthe outlet. A suitable
gasket material for gasket 61 is ethyl ene propyl ene,di ene nononer (EPDV .
Referring to FIG 7, the threaded assenbly of the c?asure 5 20, with gasket
61 attached, into outlet 21 is 2¢Iustr. All|e t e assenbl ed
relatlonshlps are all illustratgd—=a—Fe ant specific nmention.
Closure 20 is able to initiateg into gutlet 21, even
if the 2




outlet. is slightly ovalized or has experienced slight 10 shrinkage. This
I's due-to the fact that the tapered natupgsof thread portion 47 creates a
srmal | er outside dianeter for the | ower end of the main body of the closure
and it is thus easier to insert this lower end into the outlet. Since the
| ower end of closure 20 is small enough to allow the first 15 thread to
fit down into the threaded interior 68 of outlet 21 it is possible to then
initiate thread engagenent with threads 29. As the closure 20 is advanced
it Torces the outlet into some slight reshaping so as to allow the outl et
to conformto the closure. There would no doubt be sonme 20 m nor
reshapi ng of the closure in order to bal ance whatever interference forces
may be present between the outlet and the cl osure, depending on the degree
of shrinkage and any ovalizing of the outlet 21. As the closure 2034oves
axially down into outlet 21, 25 gasket 61 is drawn into abutnent;agai nst

the top surface of axial g b ﬁl. Wth further advanceng of3dt 3@ osure
into the outlet, gasket é? i? 13® up agai nst upper sutiégi 30)a7d 2123
32
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the axial rib 31 pushes up into the center area of gasket 61. The FIG 7
illwstration is consistent with the.section 30 view of FIG 3 based upon
the cutting plane of FIG 5. The engagenent of axial rib 31 up into gasket
61 is generally the sanme throughout the enyire gasket due to the annul ar
ring design of gasket 61 and the annular, generally cylindrical shape of
axial rib 31. CLAI M5 1. A closure assenbly for a shipping and storage
drum said drum having an internally t hr eadéd plastic outlet for receipt of
said closure assenbly, said closf% assenbly conprising: a plastic closure
havi hg an exterior end which remalAns outsjde of said internally threaded
outl et and opposite thereto an inserted d which extends into said
t hreaded outl et when said closure ip received by the storage drum said
goivrerber and i ncl udi ng an
body portion and an
ext 4di or end




and belng di sposed at one end of said main body portion, said flange being
formed wi th and defining a three-sided, annular groove opening towards said
inserted end and including a top axial wall, an outer inclined sidewall and
an inner, generally cylindrical sidewd##; an annular ring-shaped

el astoneri c gasket having an inside, generally cylindrical surface and
bei ng assenbled into said groove and being held in position by sizing the

generally cylindrical sidewall |arger than said generally cylindrical
surface thereby causing the gasket to stretch in order to fit around said
generally cylindrical sidewall; and said externally threaded nmain body

portion being arranged witd#two thread portions including a str
portion adjacent said extefior end and a tapered thread portion
said inserted end, said tyo threaded portions having the s pitch and
bei ng conti nuoés -w 62 2. The closure assenbl of claim 1
wherei n the outer NnDS™~TEH ar ' portion i-s in
axial alignment with saijd genera[ly cyllndrlcaI S|dema]1. 3. The cl osure
assenbly of claim1l whefein said plastic closure is formed with a plurality
of wench slots to assfst in tighteniffgs dtgénnving said closure fromsaid
pl astic outlet. 4. Igsconbination: ¢

ight t hr ead
dj acent
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14 a shrpprng and storage drum =P d anjFrrT

.threa Ao DI A5 el ifaledt di sposed)] imiis sHEETHAS BERN [sai dl (] W@M@fﬁm%ﬁﬂ
inclu neral ly cyljindri CREPUAGERRd ri I} and)] an o;z QF];

gener al m Hlll“ﬂmu |Er ai sed wal I % Strc-crosure forfeda SO
menber n externall y t hr eadgg. mai n body porT“O‘rT‘ =
outwardly radiating flange, said flange being formed with and defining an
annul ar groove opening towards said shipping and storage drum said groove
i ncl uding an inclined outer sideRBASTAIDRUMGEOSURE cylindrical inner
sidewal | ; an el astoneric gasket assenbled into said groove and held in -
position by an interference fit around said.generally cylindrical inner

si dewal | ; antiB8ER&ACKt ernal Iy threaded nmain body portion being arranged
with two threaded portions including a straight thread portion and a

Sard ¢ aper ch IR PR ackhpin gt fpraBe i[5 Rofudife apinsiE Safire
i nternal |y t@0phakdng plgeatrally cylindrical main Gddy mortitn (#) ivdhichois erxtemaﬂwﬂntmledi n
sai d raised @iy s BikGREE 9t iHatppePlil SARE Hain body portion (40) and integral
therewith is an annular, peripheral flange (43) the underside of which is shaped with an
annular groove (44) which is designed to receive an elastomeric gasket (61). The
gasket (61) is held in position as part of the closure (20) by an interference fit between
the inside surface of the gasket (61) and the inner cylindrical wall of the groove. Upon
W, full threaded engagement of the closure (20) is seated within the raised wall (32) and is
below the top surface of the wall (32).
Fig. 7

_____Q=_;T
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when said plastic closure and gasket are fully seated inte-said plastic

outlet. 6. The conbination of claim5 wherein the upp )r ggﬁg_A%Hr‘g?g@ T

said plastic closure is disposed bel ow the uppernost ed je of
wal | when said plastic closure is fully seated into sai
The conbi nation of claim6 wherein said Basket is press L -
surface of said plastic outl et when the closure is fully seated W thin sald

pl astic outlet. 8. The co RN t he upper nost
portlon of said plastic closure 1s Q[sposi{gw R?e upper nost edge of
sai d raised wat s u08BjeEPOHHR! fRedchf iRAMH ® drfellothit Yone &R {rishel dibfAvERhELs of
pl'astic outlet. he closure assenbly of claim4 wherein the outernbpst
radi al extig@brief agal d straight thread portion is in axial alignment with
said generally cylindrical sidewall. 15 10. A closure assenbly for a
shi ppi'ng and sAcvoadiag diouone aspett cofuthehpreseny iaveritiohetherd liy/ préwvidediad clolsaet i C
outlet for receipt of said closure assenbly, said closure assenbly

conpr i si ngsseanbly afor i  shippingr anchatoragg drunypsaid dewmd baviing pp cisiernaltyh éreadeda

| ower end and bei ng .
plastic outlet for receipt of said closure assembly, said closure assembly comprising: a

plastic closure having an exterior end which remains outside of said internally threaded
outlet and opposite thereto an inserted end which extends into said threaded outlet when
said closure is received by the storage drum, said closure being formed as an integral
one-piece member and including an externally threaded, generally cylindrical main body
portion and an outwardly radiating anmular flange adjacent said exterior end and being
disposed at one end of Said main body portion, said flange being formed with and
defining a three-sided, annular groove opening towards said inserted end and including a
top axial wall, an outer inclined sidewall and an inner, generally dylindrical sidewall; an
annular ring-shaped elastomeric gasket having an inside, generally cylindrical surface
and being assembled into said groove and being held in position by sizing the generally
cylindrical sidewall larger than said generally cylindrical surface thereby causing the
gasket to stretch in order to fit around said generally cylindrical sidewall, and said
o externally threaded main body portion being arranged with two thread portions including
a straight thread portion adjacent said exterior end and a tapered thread portion adjacent
said inserted end, said two threaded portions having the same pitch and being continuous
with, each other.

According to another aspect of the present invention there is provided in
combination: a shipping and storage drum having a drum end and an internalily threaded,
plastic outlet disposed in said drum and, said plastic outlet including an inner, generally
cylindrical raised rib and an outer, generally cylindrical raised wall; a plastic closure
formed as an integral member and including an externally threaded main body portion

and an outwardly radiating flange, said flange being formed with and defining an annular



1

formed as an integral nmenber including an externally thr . main _body
portion and an outwardly radiating annular flange adjace¢ngegs @E,\uﬁme%gﬁe
a

and di sposed at one end of said nain body portion, said annu?Ar ang
being forned with and defining an annul groove openin i d
| ower end, said annul ar groove incl udi n?"an i nner, gene > i\ %@
sidewal | ; an el astoneric gasket assenbled into said groove and held in
POSI ti 0N Db oBbEREGoRhrdbbHld! iHASHing AR Abiae Ctbirh ek TrooVelTAlding ¥ t e
sizi ng of tg}sfai d g?ast%m(s)ri c gasket om%s_to cra_éate an 1nt %Irrf erence fl?%a and
sai d ext eriﬁ@lideﬂ_ddﬂéreﬁd@«%lmwﬂ%ﬂbmﬂsi dylifdrida® iffdr 3idetaletn Widstdniene gRkaaded
portions including a straight thread portion adjacent the upper end and a

t aper ed t lassembled ritioo said dgraove tand aheld | iavpositiond by ldh infxderehees fii€ earomsd shidy of
claim 10 wherein said two thread portions are continuous with each ot her
and have tgeserallyrecylindoibal inder Fidewallp sind esaids sxtetriajly othreaded mdin badyr portionhe
outernost radial extent of said straight thread portion is in axial

al i gnnent bgingh agrapgedywifly Bye yhregdadnpertions incheding |3 straight phreado postionaance ab| y
for a shipping, and storage drum said drumhavjng an internally threaded
plastic odinesed Hgpad @egwgb sgid g Hhreaded postionsshaying thessame pifchs said @psredp) y

COMDT | &1 NGt BhASH i B2 He MR Sne M WS B SN il > O

According to still another aspect of the present invention there is provided a

<

closure assembly for a shipping and storage drum, said drum having an internally
threaded plastic outlet for receipt of said closure assembly, said closure assembly.
comprising: a plastic closure having an upper end and opposite thereto a lower end and
being formed as an integral member including an exte;rnally threaded, main body portion
and an outwardly radiating. annular flange adjacent said upper end and disposed at one
end of said main body poﬁion, said annular flange being formed with and defining an
annular groove opening down towards said lower end, said annular groove including an
inner, generally cylindrical sidewall; an elastomeric gasket assembled into said groove
and held in position by the sizihg of said inner generally cylindrical sidewall and the
sizing of said elastomeric gasket so as to create an interference fit; and said externally
o threaded niain body portion being arranged with two threaded portions including a
straight thread portion adjacent the upper end and a tapered thread portion adjacent said
Iower end.

.. According to still another aspect of the present invention there is provided a
closure assembly for a shipping and storage drum, said drum having an internally
threaded plastic outlet for receipt of said closure assembly, said closure assembly
comprising: a plastic closure haviﬂg an exterior end which remains outside of said
internally threaded outlet énd opposite thereto an inserted end which extends into said
threaded outlet when said closure is received by the storage drum, said closure being

formed as an integral one-piece member and including an externally threaded, generally



said threaded outlet when said closure is received by
said closure being formed as an integral one-piece ne
externally threaded, generally cyIindricg% mai n body p
outwardly radiati ng annul ar flange adj acent

sai d exterjlar

di sposed at one end of said nmain body portion, said flange being forned

W th

1

Y 0 bES EBE WnOBE M, i

inserted e

i ncl udi atop axia I nc I dewal

an inner, ediiradndyandybeinsl tispaded it dRvhd ;of 34id radin HAAY peftidnl, RESHRE being
el"astoneri ¢ gasket having an inside, generally cylindrical surface and

bei ng assdivhmed with and definigg oo erearsidedcammldregrdover opasng towarlly saidzinsertdédhe

id
and

generally cylindrical sidewall |arger than said generally cylindrical
surface t endeimd inehuling)attop axial kwall,t an suterindlingd sidewel and #n inner,ogendrailyi d
generally cylindrical sidewall. 14. A closure assenbly for a shipping and

storage drayhindsiealasidewal;hand Ap asnulaniringndhapsd elastomerie gaskesthaying an dpsifier

recei pt of said clqosure assenbly, said closure, assenbly conprising:

generally cylindrical surface and being assembled into said groove and being held in
position by sizing the generally cylindrical sidewall larger than said generally cylindrical
surface thereby causing the gasket to stretch in order to fit around said genérally
cylindrical sidewall. -

According to yet another aspect of the present invention there is provided a closure
assembly for a shipping and storage druin, said drum having an internally threaded
plastic outlet for receipt of said closure assembly, said closure assembly comprising: a
plastic closure having an exterior end which remains outside of said internally threaded
outlet and opposite thereto an inserted end which extends into said threaded outlet when
said closure is received by the storage drum, said closure being formed as an integral
one-piece member and including an externally threaded, generally cylindrical main body
portion and an outwardly radiating annular flange adjacent said exterior end and being
disposed at one end of said main body portion, said flange being formed with an annular
groove opening toward said inserted end; an annular ring-shaped elastomeric gasket
assembled into said groove; and said externally threaded main body portion being
arranged with two thread portions including a straight thread portion adjacent said
exterior end and a tapered thread portion adjacent said inserted end, said two threaded

portions having the same pitch and being continuous with each other.



a plastic closure having an exterior ‘en Wi ch remai ns outside of said
I nternally threaded outTet and opposite-thereto an inser '
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ext end | ' | l ed outlet when said closure is r
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a tapered thread portion adjacent said inserted end, said two threaded
portions hs¢nibly th@psisiag: pi t ch and bei ng continuous with each other.
-15- thread portion adjacent said | ower end. 3. The cl osure assenbly of
claim 2, wher aiplastiti closwre hdvirgaan exteriop ead avldclc serhding outsidei 6fhsadddinerraligr
and have

threaded outlet and opposite thereto an inserted end which extends into said threaded

outlet when said closure is received by the storage drum, said closure being formed as an
integral one-piece member and_incll;ding an externally threaded, generally cylindrical
main body portion and an outwardly radiating annular flange adjacent s@id exterior end
and being disposed at one enﬂ of said main body portion, said flange being formed with
and defining a three-sided, annular groove opening towards said inserted end and
including a top axial wall, an outer inclined sidewall and an inner, generally cylindrical
sidevs}all;

'an annular ring-shaped elastomeriq gasket having an inside, generally cylindrical
surface and being assembled into said groove and being held in position by sizing the
generally cylindrical sidewall larger than said generally cylindrical surface thereby
causing the gasket to stretch in order to fit around said generally cylindrical sidewall;
and -

Y said externally threaded main body portion being arranged with two thread portions
including a straight thread portion_ adj'acent said exterior end and a tapered thread portion
adjacent said inserted end, said two threaded portions having the same pitch and being
continuous with each other.

2. The closure assembly of claim 1 wherein the outermost radial extent of said
straight thread portion is in axial alignment with said generally cylindrical sidewall.

3. The closure assembly of claim 1 wherein said plastic closure is formed with a
plurality of wrench slots to assist in tightening and removing said closure from said
plastic outlet.

4. In combination:
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an annul ar groove openi ng

towards said ga plastic closure formed as an integral member and including an externally

threaded main body portion and an outwardly radiating flange, said flange being formed
with and defining an annular groove opening towards said -shipping and storage drum,
said groove including an inclined outer sidewall and a generally cylindrical inner
sidewall;

an elastomeric gasket assembled into said groove and held in position by an
interference fit around said .generally cylindrical inner sidewall; and

said externally threaded main body portion being arranged with two thréaded
portions including a straight thread portion and a tapered thread portion, said two
threaded portions having the same pitch, said tapered thread portion being the first
threads inserted into said internally threaded plastic outlet.
5. The combination of claim 4 wherein said raised rib is pressed into said gasket
when said plastic closure and gasket are fully seated into said plastic outlet.
6. The combination of claim 5 wherein the uppermost portion of said plastic closure
is disposed below the uppermost edge of said raised wall when said plasﬁc closure is
fully seated into said plastic outlet.
7.  The combination of claim 6 wherein said gasket is pressed onto the top surface of
said plastic outlet when the closure is fully seated within said plastic outlet.
8. . The combination of claim 4 wherein the uppermost portion of said plastic closure
is disposed below the uppermost edge of said raised wall when said plastic closure is
fully seated into said plastic outlet.
9. The closure assembly of claim 4 wherein the outermost radial extent of said

straight thread portion is in axial alignment with said generally cylindrical sidewall.
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pl astic oukdedibly comprising:

a plastic closure having an upper end and opposite thereto a lower end and being
formed as an integral member including an externally threaded, main body portion and
an outwardly radiating annular flange adjacent said upper end and disposed at one end of
said main body portion, said annular flange being formed with and defining an annular
groove opening down towards said lower end, said annular groove including an inner,
generally cylindrical sidewall; -

an elastomeric gasket assembled into said groove and held in position by the sizing
of said inner generally cylindrical sidewall and the sizing of said elastomeric gasket so as
to create an interference fit; and |

said externally threaded main body portion being arranged with two threaded
portions including a straight thread portion adjacent the upper end and a tapered thread
portion adjacent said lower end.

11. The closure assembly of claim 10 wherein said two thread portions are continuous
with each other and have the same pitch. _
12. The closure assembly of claim 11 wherein the outermost radial extent of said
\ étraight thread portion is in axial alignment with said generally cylindrical sidewall.
13. A closure assembly for a shipping and storage drum, said drum having an
internally threaded plastic outlet for receipt of said closure assembly, said closure
assembly comprising:

a plastic closure having an exterior end which remains outside of said internally
threaded outlet and opposite thereto an inserted end which extends into said threaded
outlet when said closure is received by the storage drum, said closure being formed as an
integral one-piece member and including an -externally threaded, generally cylindrical
main body portion and an outwardly radiating annular flange adjacent said exterior end

and being disposed at one end of said main body portion, said flange being formed with
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in axial alignment with said generally cylindrical sidewall
- including a top axial wall, an outer inclined sidewall and an inner, generally cylindrical

sidewall; and
an annular ring-shaped elastomeric gasket having an .inside, generally cylindrical
surface and being assembled into said groove and being held in position by sizing the
generally cylindrical sidewall larger than said genmerally cylindrical surface thereby
causing the gasket to stretch in order to fit around said generally cylindrical sidewall.
14. A closure assembly for a shipping and storage drum, said drum having an
internally threaded plastic outlet for receipt of said closure assembly, said closure
assembly comprising: |
a plastic closure having an exterior end which remains outside of said internally
threaded outlet and opposite thereto an inserted end which extends into said threaded
outlet when said closure is received by the storage drum, said closure being formed as an
integral one-piece member and including an externally threaded, generally cylindrical
main body portion and an outwardly radiating annular flange adjacent said exterior end
and being disposed at one end of said main body portion, said flange being formed with
an annular groove opening toward said inserted end;
- an annular ring-shaped elastomeric gasket assembled into said groove; and
% said externally threaded main body portion being arranged with two thread portions
including a straight thread portion adjacent said exterior end and a tapéred thread portion
adjacent .said inserted end, said two threaded portions having the same pitch and being

continuous with each other.
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PLASTIC DRUM CLOSURE

ABSTRACT

A closure assembly for a shipping and storage drum (22) including a plastic closure
(20) having a generally cylindrical main body portion (40) which is externally threaded
(46,47). Disposed at the upper end of the main body portion (40) and integral
therewith is an annular, peripheral flange (43) the underside of which is shaped with an
annular groove (44) which is designed to receive an elastomeric gasket (61). The '
gasket (61) is held in position'as part of the closure (20) by an-interference fit between
the inside surface of the gasket (61) and the inner cylindrical wall of-the groove. Upon
full threaded engagement of the closure (20) is seated within the raised wall (32) and is
below the top surface of the wall 32).

Fig. 7



