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(57) Abréegée/Abstract:

This Invention relates to a cylindrical, blow-molded lidded barrel (wide-mouthed drum) with a barrel lid and tension-ring closure.
Previously known lidded barrels have comparatively little ability to withstand falls and are therefore not well-suited for handling
iguids. Owing to the special configuration of the barrel lid and the barrel mouth edges as well as by a special matching of the
Individual components to one another, the lidded barrel according to the invention can be manipulated in the filled state with the
same barrel-gripping tool (parrot's beak), as Is universally employed and in industrial use for modern plastic L-ring bung barrels or
normal steel bung barrels. By improving the strength of the lidded barrel when it Is dropped, the barrel is also made especially well-
suited for handling liquids since It remains liquidtight even when dumped or dropped from great heights.
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Abstract

This invention relates to a cylindrical, blow-molded lidded
barrel (wide-mouthed drﬁm) with a barrel 1id and tension-ring
closure.

Previously known lidded barrels have comparatively little
ability to withstand falls and are therefore not well-suited for
handling liqgquids.

owing to the special configuration of the barrel 1id and the
barrel mouth edgeé as well as by a special matching of the
individual components to one another, the lidded barrel according
to the invention can be manipulated in the filled state with the
same barrel-gripping tool (parrot’s beak), as is universally
employed and in industrial use for modern plastic L-ring bung
barrels or normal steel bung barrels. By improving the strength
of the lidded barrel when it is dropped, the barrel is also made
especially well-sulted for handling liquids since it remains

liquidtight even when dumped or dropped from great heights.



i
{.' '._i.'
A’

Iidded Barrel

This invention relates to a cylindrical, blow-molded lidded
barrel = wide-moutheq drum with a barrel 1lid and tension-ring
closure, in which in the closed position, the tension ring, which
is U-shaped in cross section, engages'with its upper leg over the
outside upper edge of the 1id and engages with 1ts lower leg
under an outside edge of the barrel that runs basically

horizontally or slightly obliquely downward in the opening area

of the body of the barrel.

Such a lidded barrel is known from, e.g., DE-B-41 08 606.
In the case of this barrel, however, the tension-ring closure 1s
arranged some distance below the upper edge of the 1id or the
opening of the barrel, so that handling such a filled, e.g., 220-
liter lidded barrel with a shipping weight of about 230 kg 1is
possible only using special barrel-gripping tools. This type of
a lidded barrel was developed by Mauser in 1975 and distributed
worldwide under the designation "standard 1idded barrel"; it is
well-suited for handling solid, particulate or pasty contents,
but such a barrel is not readily suited for use with liquids.

In the case of lidded barrels, the sealing action of the
barrel 1id on the barrel mouth is produced by bringing about
axial prestressing on the 1id seal via the tension ring leg

bevels at the upper edge of the 1lid and at the outer border of

the barrel -body (or indentation) as the tension ring is clamped

or closed.
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On lidded barrels that are approved for use 1in, e.g., the
chemical industry, certain requirements with respect to their
storage and transport safety are set; compliance with these
requirements is tested and examined 1in speclal acceptance tests
(e.g., dropping on its side = jacket dropping, diagonal dropping
on the edge of the 1id, static internal pressure test, 1.a.). In
the case of known existing plastic lidded barrels, even when
barrels are dropped from heights of about 1.20 m -- e.g., from
the bed of a truck -- leaks occur, especially 1n the case of
liquids, or complete detachment of the barrel 1lid can even occur.

The drawbacks of previously known lidded barrels consist of,

especially,

a) when there is axial internal pressure on the barrel 1lid

(surge pressure when a barrel filled with water is dropped on 1its

jacket or when there is hydraulic internal pressure 1in a closed

barrel),

b) when a closed barrel that is filled with water slams flat
against a side wall (jacket dropping), and

c) when a closed barrel that is filled with water drops
diagonally onto the edge of the 1id, various reactions occur:

- the barrel 1id is pressed axially outward,

- the tension ring is pulled axially outward,

- the tension ring (together with lid and barrel mouth

area) is flattened at the central impact point,

-~ the tension ring is heavily buckled laterally at the

impact point and its U-shape is flared at both buckling points,
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— the lid edgé tries-to\slide out from uﬁder the upper
tehsion-ring leqg,

~ - prestressing on the seal is reduced and the locking
system begins_leaking. .

Thé stresses that\occuf-wiih the deformations must be
absorbed in edch case by the-U-shaped tension riﬁg. In this
.connectibn, the‘legs aré preSSed outward (flared) in the buckling
areas. If the stress:on theiegs.is too high,~3t léads to
_permanent‘qeformations; prestreésing on the seal 1s reduced at
those points, and significant fiaring.results in leaks or leaking
of the barrel. . ' -

An attempt is thus to be méde to reduce the deformation of
the tension ring, eSpecially-thé flaring‘in the U-area, by
structural measures,,eSpecially%in'the barrel mouth area, at the
barrel 1lid aﬁd/or tension ring,éwhile at the‘same time cohtinuing
to ensure good handling, i.e., éasy closing of the tension ring.

An object of this inventioﬁ is to indicate a‘liddedbarrel

made of plastic with abarrél'lid and tension-ring closure which,
owing to the special way in which the individual components are
-matched to bne another,‘makes.iﬁ possible to use the same barrel-
gripping tool (parrot’S-beak);or_whiCh,_in the filled state, can
be manipulated with the same baﬁrel~gripping tool, as.usually
used universally for modérnplaétic‘L-fing bung'barrels or normal
steel-bung barrels. iIn this CaSé, the lidded barrel is to_be '
especially_SQitable for uSing%liﬁuids, i.e., it remains
1iquidtight even when it fal;s or ié dropped frbm\cqnsiderabie

heights.
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The present invention provides a blow-molded plastic ”

lidded barrel having a barrelfbbdy, an linner wall_surfaCe,
an upper open end definedby an upper barrel edge and a
central cylihdricai\portion, §~barrel 1lid having an oﬁtér
periphery and covering.the*opén end of the barrel in a
closed position of the 1id, the-barrel l1id having a central
section and an outer lid edgeﬂWhich in Qross—section
defines a downwardly facing U&shaééd part, a U-shaped
tension-ring closure member which, 1n the clOsed position
of the 1lid, engages with an ubper leg-Of‘the.tensionﬁring
closure member over the outer lidedge and engages with the
lower leg of the tensiQn-ring Closure member under an outer
radially'extending barrel édge‘disposed below the open end
of the ba:rel.body, whereiﬁ a)\the.barrel lid between the
outer lid edge and the centra;'section has an annular\
circumferential groove engaging groove with a radially
extending groove floor having inner and outer radial edges,
the groove floor being disposéd in the barrel body at a
level.belbw the central section of thé-lid when the lid is
in the closed position, and b) én inner and outer'ring-
flange extends downwardly froﬁ.the groove floor at the
inner and QUter radial edges thereof, respectively, the
outer fingflange defining a loﬁer part of the outer\\ '
periphery,of'the lid. .

'The'present inventién-aléo provides a plésfic lidded
barrel having a'barrel bpdy“with an upper‘open end defined
by an_upper'barrel edge and5a;radially inwardly facing wall
surfaée, a-plaStic barrel'lid\covering the Open~ehd of thé
barrel'in’ajclosed'positiohof\the_lid, the lid having a
central section and an outer 1id edge which in'croSs-‘

section defines a downwardly,facing U-shaped part overlying
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the upper barrel edge with an outer downwardly facing

peripheral*edge'disposed radially outwardly of the barrel
edge, a U~shaped tension—ringiClcsure-member, which in the
clcsed positiQn of the lid:engages with aﬁ upper leg of the
tension-ring closure-member over an upwardly facing surface
of the outer lid edge and engages with a lower leg of the
tension-ring closure member under'an outer downwardly
facingfbarrel edge that extends pelow the upper barrel
-edge; wherein a) the barrel 1lid, betweentheouter 11id edge
and the central section, inclﬁdes an engaging groove'for‘an
upper claw of a parrot beak’ llftlng mechanlsm, the ‘engaging
groove hav1ng a groove floor,;a first side wall connecting
the floor to the central_sect;on and a second side wall
connecting the floor and the outer lid edge, b) an outer

- ring flange extending downwardly from.the floor of the

engaging groove, and c) a'radially outwardly facing surface
disposed along the second side wall and the outer ring
flange‘and having a portion thereof engaging against the
inner wall~surface of the opeﬁ upper end of the barrel
bcdy; .

The present inVention aiso'prcvides a blow~molded
lidded barrel having a barrelébody with.an upper open end
| defined by\an upper barrel edge having an ﬁppermost surface
and an outer downwardly faciné peripheral barrel edge '
surface dispoSed radially cutwardly of the barrel body, and
a radially 1nwardly facing inner wall surface, a barrel 1id
covering the open end of the barrel in a closed position of
the lld, the 1lid having a central section and an outer
peripheral lid edge which in cross-section defines a
downwardly fac1ng U- shaped part overlying the upper barrel

edge, a U- shaped ten51on rlng closure member, Wthh in the
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closed position of the 1lid engages with an upper leg of the

tension~ring closure membér oVer an upwardly facing surface
of the outer lid edge and engagés with a lower ieg of the
tension-ring closure membef~undér the outer downwardly '
facing barrel edge éurface thét extends below the uppermost
surface of the upper barrel edge, wherein a) the lower leg.

of the tension-spring closure member engages in an

indentation in the upper barrel'body, b) the indentation

‘has an upper boundary defined by the barrel edge surface)
and a conical portion extendihg downwardly away frbm the
barrel edgé~surface to providé space sufficient to receilve
a lower claw of a parrot béak{lifting mechanism, c) the
uppermost surface of the uppei\barrel edge defines an outér
support with.a-lid seal diSpO$ed between the ubper barrel
edge and the U-shaped su:faceYoflthe_outer 1id edge, d) the
barrei lid, between the outerilid edge and the central
section, includes an engaging?area_for an upper claw of the
uparrot beak.lifting mechanism% and e) the upper open end of
the barrel body further ihCluaes an exterior flange ‘
extending radially outwardly:éfthe upper barrel edge with
a lower surface thereof défining a part of the outer barrel
edge surface. . ' ‘

The présent invention aléo provides a blow-molded
lidded barrél having a barrél%body‘with an upper Open'end
defined by an upperlbarrél,edge, having an uppermost -
surface and an outer downwéidiy facing peripheral barrel
edge-surface disposed radially\outwardly of the barrel
body,.and & radially‘ihwardlyifaciﬁg‘inner wall surface, a
barrel 1id covering the opeh énd of the barrel i1n a closed
position of the 1id, the lidﬁaving a central section and

an outer peripheral lid edge which in cross—-section defines
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a downwardly facing U-shaped part overlying the upper

barrel edge, a'U*shaped\tensionwring closure member, which
in the closed p051tlon of the lid engages with an upper leg

of the tension-ring closure member over an upwardly facing

surface of the outer lid edge and engages with a lower'leg
"of the tension-ring closure member under the outer
downwardly-facing.barrel edgeésurfacefthat extends below
the uppermost surface of‘the upper barrel edge, wherein a)
the lower leg of the tensioh—epring closure member engages
in an indentation in the upper barrel body, b) the
1ndentatlon has. - an upper boundary defined by the barrel
edge and a conilcal portlon'extendlng.downwardly away from
the barrel edge toeprovideﬁspace sufficient to receive a
lower claw of a parrot beak lifting mechanlism, ¢) the upper
barrel edge defines an.Outer oupport with a 1lid seal“
dispoeed between the upperbabrel edge and the UQShaped
surface‘of'the outer lid:edge, d) the barrel 1id, between
the outer lid edge and the central sectlon, 1ncludes an
engaging groove for an upper-claw of ‘the parrot beak
iifting mechanism, the engaglng groove hav1ng a groove
floor that 1s dlsposed 1n the barrel body at a level spaced

below the central section of the 1lid when in the closed

position, the floor hav1ng;an31nner radial edge and an
outer'radial edge, and theiengagingfgr00ve having a first
side wall with lower and upper ends connected at 1its lower
end to the inner radlal edge of the floor and at its upper
end to the central section at an angle less than 180 and a
second side wall connectlng the outer radlal edge of the
floor and the outer 1lid edge,-e) a first inner ring flange
extending downwardly from the floor of the groove at the

inner radial edge, f) a second outer ring flange extending
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downwardly from the floor of the groove at the outer radial

edge to define, w1th the flrst 1nner ring flange and the
floor, a U-shaped conflguratlon, and g) the 1lid edge

further 1nclud1ng a radlally outwardly facing surface

disposed along the second 31de wall and the second outer
ring flange and hav1ng a\port;on thereof:engaging against
the inner wall surface of theropen upper end of the barrel

body.

The present invention also prov1des a blow- molded

lidded barrel having a barrel body with a bottom and an
-upper open end deflned by an upper barrel edge, having an
uppermost surface, and a central cyllndrlcal portion, a
‘barrel lid covering. the open end of the barrel in a closed
position of the lld the barrel lid having a central
\sectlon.and'an outer lld.edgerwhlch in cross-section
defines a downwardly fac1ng U shaped part, a U-shaped
ten31on ring closure member, Wthh in the closed p031tion
of the 1lid, engageslwlth angupper leg of the ring over the

outside lid edge and engages with a lower leg of the ring

under an outer radially eﬁtending barrel edge disposed
below the open end of the barrel body, wherein a) the lower

leg of the ten31on rlng closure member engages 1in an

indentation in the barrel body, b) the 1ndentatlon has an

upper boundary defined by the;barrel edge and a conical
portion, which as measured in?a'direction toward a
transition zone to the cyllndrlcal portlon of the barrel
wall, 1s 1ncrea31ngly conlcally flat in shape, ¢) the
transition zone is locatedzat a.d;stance of 80 mm to 140
mm, from the upper barreledgefoffthe barrel body, d)'the
upper\barrel edge-is solid, definesanouter support for a.

lid seal and has a thickness_of_approximately double the
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thickness of barrel,body,*and e) the barrel'lid.between the

outer lid edge and the central‘section has an annular
circumferential engaging groouewith a radially eXtending
groove floor having inner ahd outer radial edges, the
groove floor being disposed in the barrel body at a level
below the central section of the lid-when'the 1id ‘is in the
closed position. . ' o '

The present invention:aleo provides an open top barrel
having‘a barrel body with an upper end defined by an upper
barrel edge extending 01rcumferent1ally around the barrel
and including a horizontal flrst portlon extendlng radlally
away from the body and havmng.a downwardly facing surface,
and a vertical second'portientextending upwardly from-the\
first portion at a locatiOﬁ-radially outwardly ofﬁthe body,
the open top barrel further comprlslng a) an exterior rib,
the rlb defining part of the barrel edge and having both an
upper surface and a leer surface progectlng radially
outwardly df the-firStfand'Seeond portions with the lower
surface of the rib dispOsed'aiong\the predetermined plane
and defining a part of\the_downwardly facing surface, the
rib terminating in a free end?surface connecting the upper
and lower surfaces. L -

The present inventionﬁa1$0'provides an open top barrel
comprising a bottom, a sidewail and an upper open tep |
defined by an upper barrel edge, the upper barrel edge
1nclud1ng a flrst wall extendlng substantlally radlally
outwardly from the sidewall, eecond wall extendlng upwardly
from an outer,portlon;of,the~first wall at a location
'radially outwardly of-theleideWall'and having a lower
portion adjacent the first Waii,:and an ekterior

circumferential rib circumscribingrthe lower portion of the
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second wall, the rib having both an upper surface and a

lower surface projecting.radially outwardly of the first
wall and the second wall and termlnatlng in a free end
surface connecting the upper and lower surfaces
The present 1nventlon,also-prov1des a blow-molded

lidded barrel having a barrellbody with an upper open*end
defined by an upper barreliedge having a hOrizontal first
portion extending'radially away from the body and having a
downwardly facing surface dlsposed along a predetermlned
‘plane, and a vertical second portlon extending upwardly
from the first portion at a locatlon radially outwardly of\
the body, to'define.an,uppermost surface, a barrel lid-
covering the open end of the barrel in a closed position of
the 1lid, the lid having a Central section and'an outer
peripheral 1lid edge which in crOSS+section defines a

downwardly facing U—shapedfpart overlying theﬂupper barrel
' edge, a U- shaped ten81on r1ng closure member,_which in the
_closed p051tlon of the lld engages with an upper leg of
the—ten81on ring closure member over an upwardly facing
surface of the outer lld edge and engages Wlth a lower leg
of the tension- rlng closure member under the outer
downwardly facing surface that extends below the uppermost
surface of the upper barrel-edge, the barrel further .
comprising a) an exterior.rib;gthe rib defining part of the
barrel edge and having both.an upper*surface and a lower
surface projecting radlally outwardly of the flrst and
second portlons with the lower surface of the rib dlsposed
along the predetermlned plane and deflnlng a part of the
downwardly facing surface, the rib termlnatlng in a free

end surface connecting the-upper and lower surfaces.
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In another embOdimentfofthe barrel of thé invention;

 -- directly behind the oﬁtér 11id edge; which is overlapped
by the upper leg of the tensionéring'closure and which is shaped
in cross section like a dowhwérdéfaéing U, 1in whiCh~the_lid-sea1
is insertedior foamed-in, the barrel 1lid has an essentiallyvﬁ
. shapedengading.groove which-ha$ a flat groove f106r andwhich is
drawn in periphérally déwnwérd into the-barrel body,“betweéna
reduced-diaméter\centrailiddiék and the_lid.edge( -

-- the inside-boundéry'Of the.énqaging groove is formed-by é
ring part whichslobeé conicélly upward and tq\whiqh ié connécted
the flat 1id disk with at léastione.bunghole that is recessed
1ate£ally in a\bung\housing;‘ -

-~ the iower leg ofthetehsion-springclosure engages
tightly below (about 15 mm)'the?upper barrel edge in an \
indentation in the Uppersbarféléwall, whose uppét boundary
répresents the essentially horiéontal barrél edge Qr slightly
oblique.attachment.surfacé for the tension ring and whose
outline, as it-moves ddwhward téward-thé transition to the fullyl
cylindrical part of the barrél wa1l,‘is essentially designed to
be increasingly flat-conical;iaﬁd |

-- the transition from the conical area to the fully
~cylindrical part of the~bar#el'§ody is arranged at a distance of
80 mm to 140 nm, preferably abo@t 120 mm, from the upper frqnt
edge of the barrel méuth édge; énd \

-~ the upper barreledgeofthe barrel mouth is designed'

solidly as an outer support\forfa_lidjseal‘and has-a width
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(thickness) of approximately double the wall thickness of the
barrel body.

This special design of the upper outer area of the lidded
barrel according to the invention makes it possible, on the one
hand, to use or apply barrel-gripping tools that are generally
employed for bung barrels; on the other hand, the lidded barrel
according to the invention also has considerably improved liquid
sealing properties in the case where it is filled with liquid,
e.g., in the case where barrels are dropped from considerable

heights (about 1.8 m) or in the case of the previously described
acceptance tests.

In a variant embodiment of the invention, it 1s provided
that the conical outline of the barrel wall inside the
indentation below the horizontal attachment surface for the lower
leg of the tension-ring closure be made at an acute angle of
between 15° and 30°, preferably about 18° to 20°, at the
transition in the fully cylindrical part of the barrel body to
the longitudinal axis of the barrel. As a result, the barrel-
gripping device can, as usual, be brought in first against the
cylindrical barrel body in the usual way and then ralsed upward,
passing into the indentation until the lower barrel-gripping claw
strikes the lower leg of the tension ring which rests on the
horizontal attachment surface of the edge of’the barrel and the
upper barrel-gripping claw automatically pivots inward and tilts
owing to the resistance that is produced, and the lidded barrel

is tightly grasped and can be transported.
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To ensure a secure fit of the lower tension-ring leg as well
as the barrel-gripping claw that is applied thereto, it 1is
provided according to the invention that the radial depth of the
indentation, measured by the extension line of the fully
cylindrical part of the barrel body, be between 12 mm and 25 mm,
preferably about 17 mm. In this case, the slightly oblique
barrel edge, which is used as attachment surface for the lower

leg of the tension ring and which simultaneously represents the

upper boundary of the indentation, is made at a distance of about
10 to 20 mm, preferably about 15 mm, from the upper barrel edge
in the outside wall of the barrel body. A solid outer support
for the tension ring and for the barrel-gripping device that 1is
put on is further achieved in that the solid barrel mouth edge,
with its upward-pointing smooth area that has the shape of a

partial circle and is used as a sealing surface for the lid seal,

is produced during the blow-molding process by squeezing the
thermoplastically deformable plastic of the barrel wall with the
aid of a mold slide, and outside on the solid barrel edge, a
peripherally smaller flange edge with a radial extension of about

3 to 5 mm is formed, thus increasing the width of the horizontal

support surface for the lower leg of the tension ring.

Since the lidded barrel according to the invention 1in 1ts
light design for a capacity of 35 US gallons has a barrel (body)
weight of only about 5.2 kg and for a capacility of 55 US gallons
has a barrel (body) weight of only about 8.2 kg, as well as an
opening width of the upper barrel mouth that is about 15% larger

than a usual bulgy lidded barrel of the above-mentioned type, 1t
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is very well suited for granulate-like or pasty contents, for
which mainly fiber drums are now used.

In the USA, fiber drums, optionally with liners, are also
widely used for liquids. Because of its excellent gas and liquid
sealing properties as well as the ability to drain residue almost
completely (with the 1id on) via the residue-drain lid bung, the
lightweight lidded barrel according to the invention 1is also

highly suitable for using liquids instead of the previously usual

fiber drums.

Other advantages of the lidded barrel according to the
invention consist in the fact that it has dimensions that are
identical to the greatest extent possible to those of a
corresponding plastic L-ring bung barrel or steel bung barrel,
and it can thus be handled with the same barrel-gripping tools
(parrot’s beak). These lidded barrels can also be handled on
pallets together with bung barrels without the losses of space
due to big-bellied lidded barrels and differing heights that
otherwise usually occur. The filling of the lidded barrels 1s
done via the 2-inch bung using the same filling systems as for
bung barrels since the dimensions and arrangements of the 1lid

bung correspond exactly to the relevant dimensions of the bung
barrel.

Reconditioning of the lidded barrels for reuse or multiple
use is considerably simpler and more efficient in comparison with

bung barrels, and also later disposal causes no problems

whatsoever since the plastic of the barrel body and barrel 1id as
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well as the tension ring, whether it 1s made of steel or of

plastic, can be recycled without residue.

The invention as well as other advantageous embodiment

variants are explained in greater detail and described below

based on the embodiments diagrammatically presented 1in the

drawings. Here:

Figure 1

Figure

Figure

Figure

Figure

Figure

Figure

shows a lidded barrel with a base ring according
to the invention, in side view,

shows another embodiment of the lidded barrel
according to the invention,

shows a.configuration comparison between a usual
bulgy lidded barrel and a cylindrical lidded
barrel according to the invention,

shows a sectional view through the left edge area
of a lidded barrel according to the invention (US
version),

shows a sectional view through the left upper edge
area of a lidded barrel according to the
invention,

shows a sectional view through the right upper
edge area of a lidded barrel with barrel-gripping
claws that are put on according to the invention,
shows an enlarged sectional view through the right

upper edge area of a lidded barrel according to

the invention,
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Figure 8 shows another lidded barrel (without base ring)
according to the invention in side view with a
partial sectional view (European version),

Figure 9 shows an enlarged view of the upper barrel area of
the lidded barrel according to Fig. 8,

Figure 10 shows an upper left barrel area in a partial
sectional view,

Figure 11 shows the upper left barrel area according to Fig.

10 in a complete sectional view,

Figure 12 shows an upper right barrel area in a sectional
view,

Figure 13 shows an upper left barrel area 1n a sectional
view of another embodiment (US version) and

Figure 14 shows an upper left barrel area in a sectional
view of another embodiment (US version).

In Figure 1, a lidded barrel with a capacity of 55 US

gallons here, according to the invention, which is provided with
a barrel 1id 12 put on and a tension-ring closure 14 in place, 1s
referred to by reference number 10. About 80% of barrel body 20
is designed as fully cylindrical, while about 10% respectively of
the barrel height upward toward barrel opening edge 28 and
downward toward barrel bottom 34 is drawn 1n with a slight
conical taper. In fully cylindrical part 26 of barrel body 20,
two comparatively broad rounded barrel body roller cages 38 are
arranged at one-third and two-thirds of the barrel height. 1In
the conically tapered transition area between fully cylindrical

part 26 of barrel body 20 and flat barrel bottom 34, a solid
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bottom roller cage 36 that ends flush with barrel bottom 34 1is
provided. Bottom roller cage 36 has a trapezoidal cross sectilon
below with a thinner bridge connection to barrel body 20 and an
outside diameter that is almost identical to that of tension ring
14, which is put on in the closed state and imparts to lidded
barrel 10 excellent stability, especially when several barrels
are stacked on top of one another, and a high degree of stiffness
or resistance to indentation or crushing (buckling work 1n
plastic) of the lower barrel edge when a filled lidded barrel 1is
rolled at an oblique angle.

The barrel with a capacity of 55 US gallons has a maximum

diameter of about 578 mm and a height of about 898 mm

(height/diameter ratio about 1.55). A first modified barrel

design with identical diameter dimensions, but a somewhat smaller
volume of 52.5 US gallons, has a height/diameter ratio of about
1.49, and the barrel height with a tension ring mounted 1s about
860 mm. This barrel thus is of precisely the same helight as the
usual lidded barrels that are found in the USA, and it can
therefore be handled on a pallet with the latter. A second
modified barrel design with identical diameter dimensions, but a
comparatively smaller volume of only 36 US gallons, has a
height/diameter ratio of only 1.06, and the barrel height with a
tension ring mounted is about 610 mm. This barrel (the so-called
"stubby drum") appears as high as it is wide and 1s provided
especially for granulate-like or powder-like products, such as
pigments, and to remove them from the barrel, the pigments are

"scooped out" by hand with a scoop. Owing to the small height
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(about one arm’s length) of the barrel, it is also possible to
remove residue from the lower barrel area without having to bend
double to reach into the barrel or to inhale dust particles.

In Figure 2, a slender lidded barrel 10 with a volume of 35
US gallons is depicted as a preferred embodiment. This lidded
barrel has a height of about 860 mm and a maximum diameter of
barrel body roller cages 38 of about 475 mm. The height/
diameter ratio of this barrel is about 1.82. A modified barrel
design with the identical diameter dimensions, but a smaller
volume of 30 US gallons has, on the other hand, a height-diameter
ratio of about 1.57, and the barrel height with a tension ring
mounted is about 745 mm. The two barrel types of identical
diameter (according to Fig. 1 and 2) with only different heights
can be produced in an advantageous way in a single alternating
blow mold. To this end, only a suitable extension ring piece 1in
the blow mold needs to be used (taller barrel) or removed
(shorter barrel).

The particular feature of this embodiment variant thus
consists in the fact that it has almost the same dimensions as
the fiber drums that are usually used today 1n the USA and can be

manipulated and handled with the same barrel-gripping tools as
the usual fiber drums or bung barrels. In addition, the novel
lidded barrels in a light design can be produced more
economically than comparable fiber drums and subsequently cause
no disposal problems whatsoever since they are completely
recyclable. The tension ring can be a usual sheet-steel closure

ring, but it can also be made entirely of plastic.
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When using the lidded barrel according to the invention to
hold liquids, barrel 1id 12 is equipped with at least one bung
opening, preferably with two lateral bung openings that can be
sealed and are arranged on opposite sides from one another;
larger bung 42 has a 2-inch (about 50.8 mm) opening, and smaller
bung 44 has a 3/4-inch (about 19.1 mm) opening. From Fig. 2, 1it
is also clear that the conical outline of the barrel wall inside

indentation 22 below horizontal attachment surface 18 for the

lower leg of tension-ring closure 14 is made at an acute angle a
of between 15° and 30°, preferably about 18° to 20°, at transition
24 to fully cylindrical part 26 of barrel body 20. This
configuration ensures a high degree of resistance to stacking
stresses.

In Figure 3, a previously commonly used bulgy standard
lidded barrel or its barrel body 46 is drawn 1in the left half of

the drawing in dotted configuration for comparison with barrel

body 20 according to the invention. From this, the lmproved

stability of the more slender lidded barrel according to the
invention is clear. Furthermore, it is evident that 1n the case
of the bulgy barrel body, the fully cylindrical part 1s only
about one-third (1/3) of the entire height of the barrel body,
while fully cylindrical part 26 in the case of the barrel body
according to the invention constitutes more than three-fourths
(3/4) of the entire height of the barrel body. As an
advantageous result, especially also due to sturdy bottom roller

cage 36, the barrels can be more easily handled on pallets, while
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simultaneously having improved stability and better rolling-off
capability when the barrel is tilted.

In Fiqure 4, the left edge area of a lidded barrel 12
according to the invention is shown in cross-sectional view. A
1id seal 30 is inserted or foamed-in into downward-facing U-
shaped 1id edge 16. An approximately 25 mm deep engaging groove
32 1s made between 1lid edge 16 and central flat 1id disk 80 that
1s arranged almost flush at the same height. Engaging groove 32
has a flat groove floor 48, which evenly extends radially inward
at least 10 mm, and preferably about 15 mm. An obliquely conical
ring part 52 rises from groove floor 48 as a connecting piece to

upper flat 1lid disk 80.

On the lower side of barrel 1id 12, two approximately 20 mm
long (axial) ring flanges 54, 56 that extend down below engaging

groove 32 are made 1in the outside edge area. Ring flanges 54, 56
are about 20 mm apart and are used to increase the stiffness of
barrel 1id 12. Also-visible 1s 2-inch bung 42 that is arranged
in a sunken bung housing 50. Of special importance is an
intermediate piece or connecting piece 58 which is formed between
U-shaped 1i1d edge 16 and groove floor 48 and which, starting from
lid edge 16, 1s bent or angled inward. With barrel 1id 12 put in
place, this bent connecting piece 58 or outer axial ring piece 54
comes to rest with the inside wall of barrel body 20 opposite
outer indentation 22 and increases the stacking capacity of the

1id or lidded barrel because of the mutual support.

In Figure 5, a corresponding partial section through the

left upper edge'area of a barrel 1id 12 according to the
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invention is shown, but laterally outside a bung or bung housing.
Here, radial ribs 60 that rest on the inside against U-shaped 1lid
edge 16 are arranged above angled connecting piece 58. Radial
ribs 60 are provided in large numbers with a small lateral
spacing of about 5 mm to 10 mm.

Furthermore, in this embodiment of barrel 1lid 12, a second
upward-facing peripheral V-shaped groove 62 with a preferably
rounded groove floor in the outside area of flat 1id disk 80 is
provided facing radially inward behind engaging groove 32. This
groove 62 1s 1nterrupted only by the recessed bung housing and
improves the elasticity of the 1id against internal overpressure
and the surge pressure that occurs when a barrel falls.

Further, Fiqure 6 shows the upper right edge area of a
lidded barrel according to the invention with barrel-gripping
claws 64, 66 applied. For the light barrel design, it 1is
necessary that, in particular, the barrel 1id and the barrel
opening area be matched exactly to one another. Part of this is
that, 1i.a., to ensure secure attachment of lower barrel-gripping
claw 66, the radial depth of 1ndentation 22 -- measured from the
extension line of the fully cylindrical part of the barrel body
-— 1s between 12 mm and 25 mm, preferably about 17 mm. The width
of the horizontal support surface for the lower leg of tension

ring 14 or the attachment surface for barrel-gripping claw 66 1is
also increased by virtue of the fact that solid barrel opening

edge 28 1s produced during the blow-molding process by squeezing

the thermoplastically deformable plastic of the barrel wall with

the aid of a mold slide, so that a small peripheral flange edge
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40 extending radially outward about 3 to 5 mm is formed on the

outside at the bottom at barrel edge 28.

In Fig. 6, it 1s further evident that the area of solid
barrel opening edge 28 that points upward with a height of about
8 mm upward has a smooth, partially circular cross section as a
sealing surface for 1id seal 30. A special design of the mold
slide in the blow mold ensures that this sealing surface of
squeezed solid barrel opening edge 28 that points upward and is
exactly opposite 1id seal 30 remains free of folds and seams of
the squeezed plastic. These folds and seams are shifted outward
and are advantageously arranged in outer flange edge 40, where
they no longer pose a problem. To improve the engagement area of
upper barrel-gripping claw 64, a considerable number of radial
ribs 60 can be provided above bent connecting piece 58 behind U-

shaped 1lid edge 16.

To i1llustrate important features according to the invention,
Figqure 7 shows once more in detailed representation the upper
right barrel area of a lidded barrel. Quite important structural
features consist especially in the fact that:

~—- Above on the 1i1d edge, an approximately 6 mm to 12 mm,
preferably 8 mm wide, slightly obliquely adapted support surface
84 (1dentified by arrow) 1s formed for the upper leg of tension
ring closure 14. Thus, when, for example, a barrel is dropped,
the 1id edge cannot move outward in the buckling areas under the
tension ring, and the stress on the 1id seal will not be

relieved.
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-—- Because of flange edge 40 which projects or overhangs
outward at the lower outside edge of the barrel body opening, an
enlarged support surface 18 of at least 10 mm is provided for the
lower slightly oblique leg of tension ring 14. The support
surface is (in the radial direction) preferably even 15 mm (arrow
86) wide. This 1s also advantageous for reliably gripping the
barrel with the lower claw of the barrel-gripping tool (parrot’s
beak). Groove floor 48 of outer peripheral engaging groove 32 is
arranged at the same height as or even a little below the lower
leg of tension ring 14. As a result, the upper claws of the
barrel-gripping device engage far down into engaging groove 32
and reliably secure the lidded barrel.

-- The barrel body edge, which 1is overlapped by tension ring
14, 1s basically designed as a T that projects upward with a
horizontal arm 88 and a vertical arm 90 that is arranged
approximately in the center and pointing upward, and the surface
of vertical arm 90 that is pointing upward 1s rounded in the
shape of a partial circle (radius 4.5 mm) and represents the
sealing surface of the barrel body edge that comes into contact
with 1i1d seal 30. A partial piece of horizontal arm 88 that
points outward 1s represented by flange edge 40, which projects
radially outward. The partial plece of the horizontal arm that
polints inward connects to the barrel body wall that runs
downward. The cut point or cut surface of the cut-off slug piece
(waste piece from the blow-molding process) is located in the
transition area from the partial piece that points inward to the

barrel wall that runs downward. The cut edge can run
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perpendicular or -- as represented -- slightly obliquely downward
and toward the inside. Directly below the cut edge, there is a
contact area 92 of the barrel inner wall with the outside surface
of the barrel 1id or the extension of outer 1id ring arm 54. 1In
contact area 92 is the narrowest diameter of the barrel body
opening, which is about 2 to 4 mm smaller here than at the cut
edge of the slug piece. When the cover is mounted, outer 1lid
ring arm 54 passes into the barrel interior and radial centering
and bracing of the 1lid on the inner wall of the barrel takes
place 1in contact area 92 below the cut surface of the slug piece.
If a number of barrel bodies are distorted in a slightly oval
shape, e.g,. by shrinkage stresses, a centering adaptation is
made in the barrel opening area, thus ensuring a uniform
positioning and an exact fit of the sealing surface of upward-
pointing vertical arm 90 to 1lid seal 30. Such centering cannot
be achieved with conventional barrel 1lids, which do not project
part-way into the barrel interior and make contact there with the
barrel inner wall. It is just this kind of centering that makes
it possible to adapt the width of vertical arm 90 (8 mm wide,
about 9 mm high) to the inner width (about 10 mm) of the
downward-facing U-shaped 1id edge precisely enough to ensure

that, on the outside and 1nside of vertical arm 90, exact lateral
spacing gaps 96, 98 (identified by arrows) 1 mm wide are left.
This ensures that vertical arm 90 with the smooth, arched sealing
surface always hits in the center on sealing ring 30.

The 1lidded barrel according to the invention is further

distinguished in that the maximum outside diameter of barrel 1id
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12 is equal in size to the outside diameter of flange edge 40
that projects radially outward (both connect flush to one
another), and the distance between the face of the outer
downward-facing leg and the downward-opening U-shaped l1id edge
for the upward~facing lateral face of flange edge 40 that
projects radially outward at the barrel opening edge with a lid
put on and with the tension ring closure closed 1s only about 1
mm. For this purpose, 1t 1s ensured that when the stack load 1is
applied, 1lid seal 30 needs to give only by this 1 mm, and then
the outer leg of the 1id edge will come 1into contact with flange
edge 40 that projects outside and will be supported on 1t 1in such

a way that overstressing of seal 30 will be avoided.
Another lidded barrel according to the invention (European

version) without a base ring and with a capacity of 220 liters 1is

depicted in Figqure 8, which with barrel 1id 12 put on and tension

ring closure 14 in place has a barrel weight of only about 8 KkKg.
The plastic of the barrel body consists of high-molecular-weight
polyethylene (HD-PE). In this embodiment the disk-shaped upper
plate of barrel 1id 12 projects over U-shaped 1id edge 16 which

is open downward or the upper leg of tension ring 14 that engages

over the latter. The excess height is about two to five times
the wall thickness or thickness of the barrel 1id, preferably
about 10 mm. This is used to 1mprove long-term stacking
properties owing to a defined inner pressure buildup. In a
modified embodiment, the lidded barrel can be equipped at the
bottom with a base ring or bottom roller cage, which then is

aligned in a plane with the bottom or is flush with it.
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Fiqure 9 provides a better view of barrel 1id 12 with two
lateral bungs 42, 44 that are recessed in bung cavities 50, 50’.
(Left) 2-inch bung 42 is provided for filling as well as for the
removal of the contents by means of a suction pipe. Further,
said bung 42 1s designed as a residue-drain bung owing to the
adjacent incline of the 1lid upper plate. Smaller 3/4 inch bung
44 can be opened to vent the barrel during filling or removal
processes.

As an additional, gquite essential feature, it can be seen
here that below V-shaped engagling groove 32 on the inside of
barrel 1id 12, two peripheral ring lands 54, 56, which are spaced
a certaln distance apart, are made. Outer ring land 54 rests on
the inner barrel wall. Ring lands 54, 56 are spaced
approximately 10 mm to 30 mm, preferably about 20 mm, apart and
extend over a length of about 20 mm into the barrel in the axial
direction. The particular feature of this embodiment variant of
a lidded barrel now consists 1n the fact that it is has almost
exactly the same dimensions as a suitably closed L-ring bung
barrel, which 1s usual and 1n use at present in the chemical
industry 1n Europe, so that the novel lidded barrel can be
handled on pallets together with ordinary bung barrels and can be
manipulated and handled with the same barrel=gripping tools as
ordinary bung barrels. The novel lidded barrels in a light
design can further be produced economically and later cause no

disposal problems whatsoever since they are completely

recyclable. Also, here, tension ring 14 can be an ordinary
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sheet-steel closure ring, but 1t can also be made entirely of
plastic.

In Figure 10, barrel 1lid 12 1is shown 1n a sectional view
next to 2-inch bung 42. On both sides of bung housing 50, the
upper plate of barrel 1id 12 1s designed tilted downward toward
the 1id edge. On the outside, incline 68 extends as far as the
projection or the beginning of inner ring land 56 or as far as

the inner flat edge of engagling groove 32.

Thus, when the lidded barrel is tilted slightly when
inverted (turned over), the very last drop of liquid will flow
out to lowest point 78 at the upper edge of inner ring land 56 or
at the outer edge of the 2-inch bung or will run out through the

bunghole from the 1inside of the barrel.
In order also to make it possible for residual liquid to

flow out from the outer 1lid area or from the space between two
ring lands 54 and 56, 1t 1s provided according to the invention
that a bore 76 (or a wider crosswise opening) be introduced at
least in inner ring land 56 directly i1n front of discharge bung

42. It is also advantageous to provide a sultable bore in outer

ring land 54 at the same spot to make it possible for residual
‘?Y?C{OW oul

ligqui rom the space between the inside barrel wall and outside

ring land 54. It 1ig adviecable to provide an 1nscide-type

indentation 74, viewed from the inside, directly in front of bung

42, into which bore 76, which 1s 1n ring land 56 and which leads

to the bunghole, empties. In engaging groove 32, this inner

outlet trough appears as a projection 72 that extends upward like

a ridge obliquely to the bung.
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As Fiqure 11 shows, bores 76 run through ring lands 54 and
56 obliquely to the bung and with a steeper inclination to the
bung than incline 68, so that lowest point 78 is produced on the
outer edge of the bunghole. This can be achieved so easily
because flat groove floor 48 of engaging groove 32 is deeper than
the bottom of bung housing 50. Groove floor 48 1is approximately
one to two wall thicknesses (about 30 mm to 10 mm) of the barrel
1id deeper than the bottom of the bung housing.

In Fiqure 12, the right edge area of a lidded barrel
according to the invention 1s further shown 1n cross-section. As
the other drawing figures also show, 1lid seal 30 1s introduced
into U-shaped 1id edge 16 that is open downward. *Engaging groove
32, which 1s about 20 mm to 40 mm deep, is placed between 1lid
edge 16 and the central flat lid disk, which is designed to be
higher. Engaging groove 32 has flat groove floor 48, which
extends horizontally about 15 mm radially inward. From groove
floor 48, obliquely conical ring part 52 rises (except in the
bung housing area) as a connecting piece to the upper flat 1lid
disk.

On the lower side of barrel 1id 12, two ring flanges 54, 56,

which are recessed about 20 mm (axially) in the barrel body, are
made in the outside area. Also visible is the 3/4-inch bung 44
arranged 1n recessed bung housing 50’. Basically, the residue-
drain 1id incline could also be placed here.

In Fiqure 13, another embodiment of a lidded barrel
according to the invention (US version) is presented. In this

connection, discharge bung 42’ in the embodiment usually found in
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the USA is designed with bung plug 70 which seals at the top at

the bung connection plece -- 1in contrast to the embodiment of the
bung plug usually found 1in Europe, which comes to rest with 1its
sealing ring and 1s sealed in the bung connection piece below the
screw threading at a retracted conical sealing surface.

The last embodiment, depicted in Fiqure 14, is distinguished
from the embodiment shown in Fig. 13 essentially in that the

upper plate or central flat 1id disk 80 of the barrel 1lid is

designed flush with the lid edge or flush with the upper leg of
the tension ring. 1In this case, consequently, incline 68 of the
flattened 1id area runs correspondingly flatter laterally beside
the discharge bung.

For the light barrel design according to the invention, it
is necessary that, in particular, the barrel 1lid and the barrel
opening area be matched exactly to one another. The special
design of upper barrel edge 28 is significant. Part of this is

that, to ensure secure attachment of lower barrel-gripping claw

66, the radial depth of indentation 22 =-- measured from the
extension line of the fully cylindrical part of the barrel

body -- is between 12 mm and 25 mm, preferably about 17 mm. The
wildth of the slightly oblique attachment surface for the lower
leg of tension ring 14 or the attachment surface for barrel-
gripplng claw 66 1s also increased by virtue of the fact that
solid barrel opening edge 28 1is produced during the blow-molding
process by squeezing the thermoplastically deformable plastic of

the barrel wall with the aid of a mold slide in such a way that a
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small peripheral flange edge 40 that extends radially outward
about 5 mm is formed on the outside down at barrel edge 28.

Barrel mouth edge 28 is designed as an 1nverted "L," which

forms an angle of about 70° to 85°, preferably about 76°, between
its long leg (= barrel wall) that points downward and 1its
basically horizontal short leg that points outward. The short
leg that points outward is designed to be slightly obliquely
conical on its lower side, 1i.e., 1t tapers outward. The oblique
surface 1is used as attachment surface for the lower leg of the
tension ring which, with the 1lid seal 1n the closed state,
presses the lid on the upper barrel wall by means of the oblique
attachment surface. The short "L"-leg 1s provided on 1its upper
side with a bead-like projection, which has a smooth semicircular
sealing surface above. This beadlike projection engages 1in the
U-shaped 1id edge and seals against the 1id seal. The outer edge
of the U-shaped 1lid edge that points downward ends almost flush
with flange edge 40 of barrel opening edge 28 that points
radially outward, so that the 1id seal will not be overstressed
even 1n the case of overstacking.

The semicircular area of solid barrel opening edge 28 that
points upward has a height of at least 10 mm and forms the
sealing surface for 1lid seal 30. A special design of the mold
slide in the blow mold ensures that the sealing surface of
squeezed solid barrel mouth edge 28 that points upward remains
free of folds and seams of the squeezed plastic.

To achieve the advantageous properties of the lidded barrel

according to the invention, considerable numbers of details and
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subtleties that are matched to one another are important, which

in combination with one another constitute the essence of this

lidded barrel.
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List of Reference Numbers

Lidded barrel

barrel 1lid

tension ring (closure)
1lid edge (12)

P 4/95 PCT

barrel edge (20) = oblique attachment surface for (14)

barrel body (10)
indentation (20)
transition (22/26)

fully cylindrical part (20)

barrel (mouth) edge (20)
1lid seal

engaging groove

barrel bottom

bottom roller cage

barrel body roller cage
flange edge (28)

2" -bung

3/4%"-bung

common bulgy lidded barrel
groove floor (32)

bung housing

conlical ring part (12)
outer axial ring part (12)
inner axial ring part (12)
bent connecting pilece (12)
radial ribs (58/16)
peripheral inner V-groove
upper barrel-gripplng claw

lower barrel-gripplng claw
barrel 1lid incline

bung plugs



72
74
76
78
80
82
84
86
88
90
02
94
96
o8

groove-like projection
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groove-~like indentation (drainage canal)

bore (hole)

lowest point

central flat 1id disk
conical ring part
obligue support surface
arrow of lower leg
horizontal arm
vertical arm

arrow of cut edges
contact area

outer spacer

inner spacing gap



CA 02199799 2002-07-12

| - 27
The embodiments of the invention in which an exclusive

'property‘or_privilege_is-claimed‘ére defined as follows:

1. A blow—molded plasticlidded barrel héving a barrel
body, an inner wall surface, an upper open end defined-by
an upper barﬁel edge and‘acentral*cylindrical portion, a
barrel.lid:having'an outefperipheryand covering the open
end of the\barrel in a~closedposition.ofthé iid, sald
barrel lid having a centrélsectioﬁ and an outer lid edge
which in cross-sectiondefinés a.downWardly facing U-shaped
part, a U-shaped tension—fingfclosure member which, in said
closed position'of the lid,.ehgages with_éh uppgr”leg‘of
said tensi§n~ring closﬁremember over said outer lid edge
and engages with the lower leg of said tension-ring closure
member under an outer radially extending'barrel.edge~
disposed below thé open‘end of the barrélbody, wherein:

a) said b?rrel lid betweenéaid outer lid edge andlsaid
.cehtral secfibn has an'annula# cirCumferential.gréove
engéging groove with a radially extending groove floor
“having inner and outer radial:edges, said groove floor
being dispoéed in said barrel body at~a\level below said
central section of said lid-wﬁen said lid is in said closed
position; aﬁd

b) ah innér and outer ring\fiéngeextendsdownwardly from

said groove floor at the innér:and buterjradial edges
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thereof, respectively, said outer ring flange defining a

lower part of the outer periphery of said 1id.

25_ Lidded barrel according to c¢laim 1, wherein:

a) said engaging groove 1s defined in part by an outer
side wall extending between the radial outer edge of said
groove floér and said outer 1lid edge; and

b) said side wall has a lower portion which extends

generally vertically upwardly from the radial outer edge of
said groove floor as a continuation of said outer ring

flange to define, with said outer ring flange, an outer

lower 1lid engaging surface, which, at least 1n part,

engages against said inner wall surface of said barrel

body, in the closed portion of said lid.

3. Lidded barrel according to claim 1 or 2, wherein:

a) the U-shaped part of said lid edge defines a U-shaped
opening with sides spaced from each other by a first radial
dimension; and

b) said upper barrel edge includes an upwardly pointing
part disposed within the U-shaped parﬁ of said 1id when the
1lid is in said closed position, said upwardly pointing part
having a radial thickness less than said first radial

dimension and being in radial spaced relation with said

sides.
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4. Lidded barrel accordingito\claim 3, wherein: 

a) a 1id seal is disposed within the U-shaped part of
sald lid edge and in sealing .engagement wiﬁh the upwardly
pointing part of said upper barrel edge when the lid is in

sald closed position,

5. Lidded barrel according ﬁo claim 4, wherein:

a) said barrel body includes an indentation extending
radially inwardly cf the,upwaidly pointing,part of said
upper barrel edge; said indencation having an upper '
bcundary defined by said barrel edge; and

b) said'lOWer lid-engaging-aurface engages against'the
innér wall surface of thebarcel body along said

indentation.

6. Lidded barrel according to claim.S, wherein:
a) sald upwardly pointing]part‘of,said upper barrel edge
is about twice the thickness of the barrel body and is free

of folds and seams of plastic.

7. Lidded barrel according ﬁc'CIaim_l,Or 2, wherein:

a) said upper barrel edge. includes:
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i) an upwardly pointing, part disposed within the U-

shaped part of said 1lid when the lid is in said closed
positibn; and '

11) a flange edge‘diSPOSed below said.upwafdly
pointing part and extending radially outwardly
-thereof, said flange edgehaving a;lower:surface

defining; in part, said;outer barrel edge.

8. Lidded barrel accordingfto.claim7, wherein:

a) said barrel bodyincludés an indentation disposed
below said flange edgeandfexiending radially inwardly of
the upwardly pointingpart:oflsaidUpperbarrel edge, said
_indentétion having an Qppeé bpundary defined by said barréi

edge.

9. - A plasticlidded\barrélhavinga barre; body with an
uppér open end defined by an upper barrel edge and a
radiaily inWardly facing Wallisurface, a.plastic barrel 1id
covering the open endofthebarrel\in a closed position of
thé 1id, said~lid'having a Central sectiOn and an outer lid
edge which incross—séctionidéfines a downwardly facing U-
Shaped part overlying said ﬁpger barrel.edge:with an outef
downwardly facing peripheral edge disposed radially
outwardly of saidbarrel‘edéefa U-shaped tension-ring

closure member, which in said iclosed position of the 1id
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engages with an upper leg7of:said;tension—ring closure

member over an upwardly”facing_surface of said outef lid
edge and . engages with é lower leg of said tenSionwring
cloéure member under an:Ouﬁer~downwérdly facing barrel edge
that extends below-the.upper;barrel edge, wherein:

a) said barrel 1id, betwéensaid outer iid-edgeandsaid
pentral section, 1includes anjengaging groove for‘an upper
claw of a parrot beak lifting meChanism; said engaging
groove havihg'a groove floor, a first side wall connecting
said floor to said centralfSe?tion and a Second side wall

connecting said floor and said outer lid edge;

. b) an outer ring flangeéxtgnding dowhwardly-from said
floor of éaid engaginggroqve?and
c) a radially outWardlyfacing surface disposed along
éaid second Sideﬁwall andsaidoutér ring flahge and having
a portion thereof engaging against said inner wall surface

of said open upper end-of:Sai@ barrel body.

10. The lidded barrel according to claim 9, wherein:
a) said second side Wallpf;said‘grooﬁe includes:
i)‘axfirst portion ekténding upwardly from said
groove flOér;
ii1) a second pdrtionfspacedradially outwardly of
saidfirsﬁ'portion and:egtending vertically downwardly

from.said outer 1lid edge;~said*second portion also
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being spaced radially?inwardlyﬂof”said peripheral edge

of said 1id; and
iii) a third intermediate portion connecting said
first and second portioﬁs to'pfovide a step-like

configuration-to Said-sécohd'side wall,

11. The lidded barrel according to claim 10 wherein:

‘a) said duter ring flange ékténds downwardly as a
continuation of said first portion of'the secona'side‘wall
of said groove to definesaidradially outwardly facing
surface of said lid as a continuous straight surfacé, as

measured vertically of said barrel.

12. The liddédbarrelaccording to claim 10 or 11, further
comprisipg:\ . ‘

a) a plurality.of cirpumfer?ntially spaced radial ribs
‘ extending radially inwardly from saidsecondportionof
said second side wall toaloéation generally ovérlaying-*
said first pottionofsaidseéond side Qall to define, with.
said first portién,anengagingsurface for the uppér claﬁ

of said parrot beak'lifting'méchanism}

13. The lidded barrel according to claim 10, 11 or 12,

wherelin:
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a) the upper open end ofithe barrel body includes'a

flange spaced below and exteﬁdingfédially inwardlybf said
upper barrel edge_with a_uppér surfage facing'said~third
intermediate-portion of said second side“wall for
engagement therewith upon a downward force being applied to

said lid.

14. The lidded barrel aCchding to claim 13, wherein:

-a)*said upper'barrel edge of said barrelbody is
vertically-Spaced from-said Ufshapedpart of said overlying
outer lid edge by afirst\predetermined diSﬁance;

b) a lid seal fillé the verﬁicalspace between said upper
barrel edge~and said U-shéped;part} and ‘

C) the uppersurface~of\saidflangeofthe upper.open ehd
of the barrel body is vertically Spaced from the
intermediateportion of said second éide wall of said lid\

by a distance less than said predetermined distance.

15;.-The lidded‘barrél according to claim 14 wherein:

a) the portion-of the radiallyoutwardlyfacing surface
of said lid which engages saidinner wail surface\of said
open upper end of said barreibodyislocated at a levél

about even with the floor of said engaging groove.
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16. The lidded barrel aC¢Qrding to any one of claims 9 to

15, whereini

a) said groove,floorhas5an inner'radial edge and an
outer radial edge, spaced frém said inner radial*edge;*

b) said fifst wall connects the inner radial edgé of said
floor to said central sectiohof said 11d; and~

c) said sécond side wall connects saidoutef-radial edge

~ of said floor to said lid edqé.'

17. The lidded_barrel'accérding to claim 16\whérein:

a) said outer ring flange extends downwardly from;said
floor of said engéginggréoveiat said'radial outer edge;
~and .

D) anihner\ring flangeexténdsdownwérdly from said

floor of said.engaginggrOQVeiat said inner radialfedge.

18. A biow-molded liddéd bariel having a barrél body.with
an upper open-end definédbyén upper barreiedgé having an
uppermost sﬁrface andanQuterdownwardly\facing:peripheral
barrel edgesurface\disposed %adially outwardly\of said
barrel bOdy;and a:radiallyiﬁwardly~facinginnerwall
surface, a-barrel lid coveringtheopenend of the barrel
in a closed-position-of thelid,saidlid\having a central
section and an outer'peripherallid edge whichin Cross%

section defines a downwardly‘faCingU-shaped,part overlying



CA 02199799 2002-07-12

35
salid upper~barrel edge,,aiU~Shaped tensiOn—rihg closure

member,'which in saidclosed’position of the lid engages 
with an upper leg of said tension-ringcldSuremember over
an upﬁardly facing surface of said outer 1id edge and
engages with\a lower-legofsaid‘tension~ring closure
member under said outer_dowhﬁérdly facing barrel edge
surface'that extends below said uppermost sﬁrface of the
upper barrel edge, whetein§

. a) the léwerlegofthe tension-spring closure member
engages in.an indentatibn in the upper barrel body;

b) said indentation has an upper bOundary defined by said
barfel edge Surface) éndaconicalportiqn exteﬁding
downwardly away frOm-said barﬁel edge~surface,to provide
space sufficient toreceiveallower claw of é parrot beak
lifting mechanism;

C) the uppermost surface of%séid uppei barrel-édge
defines an outer support withla 1id seal'disposedfbétweén
said uppér barreledgeandsaid U-shaped surface\of said
outer lid edge;

d) said barrel lid, between@said outer lid_edge\and said
central section, includesénehgagingareafor an upper
claw'of saidparrotbeakliftihgmechanism:and

e) the upper bpen end of the%barrelbody further includeé'

an exterior flange eXtending rédiallyjoutwardly of said



- CA 02199799 2002-07-12

- 36
upper bafrel edge with a lower surface thereof defining a

part of said outer barrel edge Surface,.

19. The lidded\barrel aCcerding te ciaim 18,.wherein:
afa ring flange extends;dopnwardly from the outer 1lid

edge aﬁd is in engagement-with sald radially inwardly

facing inner wall sﬁrfaéé efSaidopen upper end of said

‘barrel body, when said lidfis in said closed position.

20. The lidded barrel accerding to'claim 18 or 19,

wherein:

e) sald exterior flange-fUrﬁher-ihcludes an upper surface
facing the outer peripheral-edge of said lid'for”engagement

thereWith upon impact forces-being applied to the upper end

of the lidded barrel as may'result‘from.the lidded barrel

being dropped on said upper epd.

21. The lidded barrel accdrding té,Ciaim 138, 19 or 20,
' wherein: * \ . -

a) said uppermost surface~of_said\upper barreledge of
said barrelbody isverticallpspaeed.from said U;shaped
parﬁ of said.Overlying outepxid edgeby a firsts
predetermined distence; l .

p) said lid seal fills the ﬁerticalspaCebetweensaid

upper barrel edge and Said Uw§haped part; and



CA 02199799 2002-07-12

37 ,
- c) said upper surface of said exterior flange is spaced

vertically from the outer peripheral edge of said 1lid by a
second predetermineddistancé less than said first

predetermined distance.

22. Lidded"barrel according to any one of claims 18 to 21,
‘wherein: - '

a) said\uppér barrel edge anludes an upwardly pointing
part,:having“said uppermOSt surface} disposed within the Uf
shaped part 6fsaidlidwhen the 1lid is'in said closed
position; and '

b) said exteriorflangeisdiéposedbelowsaid upwardly

pointing pért and eXtends'radially outwardly thereof.

23. Lidded barrel accordingtoclaim.ZZ,wherein:

a) said barrelboinnciudeéan indentation”diSposed
beloﬁ said exterior flange and extending radiéllyinwardly
of the upwardly pointihg partiof sald upper barrel edge,
said indentatidn havinganupéerboundary défined by said

‘barrel edge surface.

24. The lidded,barrel;according'td*claim 22 or 23,
wherein:
a) the barrel is constructed'df mblded.plasticmaterial;

- and



CA 02199799 2002-07-12

_ .38 _
b) said upwardly'pointing part of said upper barrel edge

is solid and free of any folds and seams of plastic

material which may occur dﬁring the molding of the barrel.

25. The lidded barrel adcording_to claim 24, wherein:
a) any folds or seamS'of,pIastic material that may occur
during the molding of'the*bafrel are located 1n said

exterior flange.

'26{ A blow-molded lidded\bérﬁel haﬁinga barrel‘body with
‘an upper open end defined by an upperlbarrelfedge, having:
an*upéermostsurface and anfouter.downwardiy facing
 peripheral3bérrel edge surfacédisposedfadiallyoutwardly
of said barrel body, aﬁd aradially inwardly facing inner
wall surface, abarrellidco&ering the open end of the
barrel in aélosed position ofthe 1id, said 1lid having a

central section and an outer peripheral 1lid edge which in

cross;sectiOn-defines‘a doanérd1y facing U—shaped partn.
overlying'said upperbarreledge, a U~Shaped tension-ring
closure\member, which in's&idiClosed position-of the 1id
engages with an uppérleg‘oféaidtension-ring closure
member over an upwardly facing surface of said outer 1lid
‘edgeandehgages witha~lowéréleg Qf-said tension~ring

closure member under said outer downwardly facing barrel
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edge surface that exténds.beIOW:said-uppermost_surface of

the upper barrel edge,wherein:
a).the‘lower\leg of the'tensionéspring closure member
engages in an indentation in the upper barrel body:;
b).said.indentation hasan:upper boundary defined by said
barrel edge and é conical portion extending denwardly away
from said barrel edge. to pfo#ide space sufficient to
receive a iower claw ofapérrot beak lifting mechanism;

c) the upper barrel edge?defihes an'outer_support with a

lid sealdisposed'betweensaﬁd upper barrel édge and said
U~Shaped sqrface.of‘Said outei 1lid edge;
d) said barrel’lid, betweéﬁﬁsaid ocuter 1lid edge and said

central section, includes an engaging groove for an upper

blaw of said parrotbeak-lifting mechanism, said.engaging
groove having agroove'floor#hét‘isdisposed in said
barrel body at a levelsﬁaced;belowsaid central section of
'said lid when inlsaid:closéd-bosition, said floor having an
inner_radial edgeandanouteﬁradia; edge, and said
\engaging groove having afirstside wall With loWer and
Upper-ends Connected at'itsﬁléwer~end*to said innér~radial
\edge ofsaidflodr and ét\itsiupper end to\éaid central
section at an*angle l¢ss thanf180° and a‘Sécond side wall
cohnecting said outer radialédge‘of‘saidfloor and said

outer lid edge;
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e) a firSt.inner,ringjflange,extending downwardly from

said floor of said groove at said inner radial edge;

£f) a seccnd outer_ring*fiadge\exténding downwardly-from

said floor of said groove at said outer radial‘edge*to
‘define, with said first inner ring flange and saidfldOr, a
U~shaped.configurationf and

g) said lid edgefurtherincludihg a radially outwardly
‘.facihg'sufface disposedalong~said‘second side wall and
said second Outer-iing flange and having‘a_portion thereof
engaginé against said inner walisurface\of said'openlupper

end of said barrel body.

27. The lidded barrel*accordiﬁgto‘claim 26; whérein:

é) the upper openenddfthé barrel dey further includes
a first flange extending radiélly outwardly of\said upper
barrel'edge withfa‘leer su:fécéthereofdefinihg a part of

said outer barrel edge.

28.\Theliddedbarrelaccording to claim.27, wherein:
a)'saidfirstflénge‘fu:the?‘includes an upper surface
facing the'outer peripheral edge of said 1id for engagement
.therewith.upon impact forces being applied to the.upper end
'Qf the lidded barrel as may;r§$ﬁlt'from.the lidded barrel

being dropped on said upper emd,
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29. The lidded ba:rel-accbrding to:claim 28, wherein:

a) said ﬁpper barreledg§ ofsaid\bérrel body 1s
vertically spaCed frém said U-shaped part of said overlying
outer lid edge by a first predetermined distance;

b) said'lid-seal fills the vertical space between séid--

- upper bérrel-edgeand said U-shaped part; and

c) said upper surface of said first flange is spaced
Verticallyfrom theouter\peripheraledge of_said'lid by a
second predetermineddistance‘less‘thansaid‘firSt

predetermined distance.

30. The lidded barrel according to Claim.29, wherein:
a) said~3econd sidé wallof}said‘groove includes:

1) a first.portion exténdingvertically upwardly
fromsaid groove floor; 

ii) a secondportionspaced radially outwardly of '
said first portion and extending vertically downwardly
ffom.séid outer 1lid edgeésaid second portion also

- beilng spacedfadially in@ardly of said peripheral edge:

of séid l1id; and !

iii):a third.intermediétéﬂpbrtion conneCting said
first and secoﬁdportions;toprovide~astep-like

configuration to said second side wall.
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31. The lidded barrel according to claim 30, wherein:

a) the upper'open endof:thebarrel bgdy inéludes a
second flange extendingradiéllyinwardly of said upper'
barrel edge with a uppersﬁrface facing ééid third
intermediate portion of Saidfsgcond side wall and
vertically spaced therefrom by a third predefermined

distance less than'said first\predetermined-diétance.

32. The lidded”bafrel according to claim 30 or 31, further
' comprising: o
a) a plurality of circumfreptially spaced*radial ribs
extending radially inwardlyf?om said second pOrtidn of
said second sideWéll to~a1o§ationgenera11yoverlaying
said first.portion of saidseéondsidewall to definé, with
said.first portion,anengagingsurface for the upper claw\

of said parrot beak lifting m¢chanism.

33. The lidded barrel according to claim 30, 31 or 32,
wherein:
a) said floor of said groné_is located no higher than

said‘dbwnwardly.facing barreléedge,

'34. The lidded barrel according to any one of claims 30 to

- 33, wherein:'
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a) said central section of said 1lid includes a recessed

bung\housihg having abottQmand\abung in the bottom of
said housingforprovidingan\dpening intéSaid‘lidded
barrel; and

b) said floor of said groove is disposed ata*lével below

the bottom of said housing# :

35. *Thé_lidded barrél adcording to claim.34, wheréiﬁ:-
a) said ring flanges include bores extending radially'

.therethrough immediatélybeldMsaid floor to prdvide‘

'drainage paths for emptying said lidded barrel in an 

inverted position thereof. 

36. The lidded barre;acéordingto ahyone Of\claims 26 to
35, wherein:

a) the barrél 1s constructeaof molded plaStic material;
and

b) said upper barreledge\iséolidxand freé‘of'any folds
and seams ofplasticmaterialéwhichmay occur during the

‘molding.of the barrel.

37. The 1idded barrel accordfng to ¢laim,27, wherein:

a) the barrel is constructedéof-molded plastic material;
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b) said upper barrel edge is solid and free of any folds

and seams of plastic material:which~may occur during the
molding of the barrel; and 

C) any folds-or‘seams*Of plastic material that may oOCCur

during the molding of the barrel are located in said first

- flange.

38. A blow-molded lidded barrel having a bafre1 body with
a bottom and énupper open-enddefined by an upper barrel
'edge, having an uppermost surface, and a central
cylindrical pQrtiOn, abaﬁrelglidcovering the opensend of
the barrelfih'a closed pdéitibn 6f the lid; salid barrel 1id
having a centralsebtionand an outer lid edge whichiﬁ\
croés—SectiOn definés adownwérdlyfacing U-shaped part, a\
‘U~shaped tension~ring cloSureimember, which in said closed
position ofithe lid, engagés Qith an upper leg'ofthe ring\
ovVer said oﬁtsidé lidedgeand engégeswithalowerlegof
the ring under an outerradia}ly extending barrel edge
.disposéd belOw the open end of the barrel body, wherein:

a)the|lower'leg~of thetenéion~ring closure member
ehgages'in an indentation:ip ﬁhebarrel body:

b) said indentationhasanﬁpperboundary\defined by said.
barrel edge and aconicalportion,whichasmeasuredin a

direction toward a'transitiOn'ZOne.tO*the~said-cylindricalf
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portion of the barrel wall,'is:increasingly'conically'flat'

in shape;

'¢c) said transition zone~is.locéted at a distance of 80 mm
\té 140'mm,‘from the upperbarxel edge-bf the-barrel b;dy}

d) thefupperbarrel edge5istsolid, defines an_puter 
support for a lid seal and'hgsxathickness of'apprOXimately
double the\thicknessﬁbf barrel body; and

e)'said barrel 1lid betWeen'éaidouter lid edge and said

'céntral section,has an.anngl§r.circumfe;ential engaging
groove_with a radially extending groove‘floor having inner
‘and outer radial edges; said Qroovefloorbeingdisposed\in
Said-barrél body at alevel‘bélow éaid Centrai section of

said lid when said lid is in said closed position.

39. Lidded barrel according to claim 38, wherein:

a) said engaginggrpovéisdefined in part'by an inner
- side wall whichslopes“obliquély ﬁpwardlyfrdm Said groove
floor to saidcentralsection;of thexlid;'and

b) said central section includes at least one bung.

40. Lidded-barrel aCCOrding_ﬁo claim 39, wherein:
a) said bung is located in a':ecessed bung housing in the
central section of said~barreL‘lidL}said housing'having a

bottom disposed above the groove floor; and



CA 02199799 2002-07-12

. Y
b) an inclined section-exténds downwardly from the

central section at an inclined slope to the radial inner

edge of groove'fldor.

41. Lidded barrel accqrdingtoclaim39 or 40, wherein:
a) the lower_side~gf said barrel lid below said engaging
groove includes an\outérahd-inner ring.flange; said
flangesbeingspaced~radially'fromone énother'by a
distance of between about 10 mm and 30 mm, and having a
length as measuredaxiallyof said$barrelofbetween about

10 mm and 30 mm.

42. Lidded barrel according toéclaim-41, wherein:
a) at least said innerring?flange-includes a bore =

located directly radiallyout@ardly.of said bung.

43. .Lidded;barrel according to claim 41 or 42,$wherein:
a) a bore run thrdugh eéch gf said flanges étxan incline

equal to theinclinéd slope_of'Said inclined séction_so

that the\lowest point, Whentﬁebarrel ié'ihverted; is

located on the radial.outer;edgeof the bung.

44, Lidded barrel according to claim 41, 42 or 43,

wherein:
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~a) the engaging groove includes a radial groovelike

indentation, viewed from thefinside”of said l1lid, directly
radially in'front of said¢bugg,'for:defining a drainage

canal, 1in Which“Said_bore.ingsaidjinner flange is disposed.

45. A lidded barrel accordiﬁg to any Oneoficlaims 41 to
44,whereih: \

a) the engaginggroo&eig chnécted tosaid“iidedge by a
connecting\wall'whichdefineélan inclined stepped sﬁrface\
for engagementwithian inside wall portion of the barrel

body in said closed position of said 1lid.

4e6. Liddéd bafrel according toany’one of‘claims 38_to 45,
wherein: \

a) said conicalpqrtiongf;he ba:relxinsideindentation
at said transitionzone‘isfdiSposedatan acute angle of
between about 15° and 30° to said cylindrical portion of

barrel body;

47 . Liddedjbarrel accordingﬁo anymoneigf claims 38 to 46,
wherein:\ . '

‘a) the radial depth of said indentation, measured from'an
extension lineof said cylindﬁicalportionof‘barrel body,

is between about'12.mm;andg25jmm, 
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48. Lidded barrel according to any one of claims 38 to 47,

wherein:

a) salid barrel edge is spaced a distance of between about

10 mm to 20 mm below the uppermost surface of the upper

barrel edge.

49. Lidded barrel according to any one of claims 38 to 48,

whereiln:

a) a 1lid seal is disposed within the U-shaped part of
said outer 1lid edge: and

b) an area of said barrel edge points upwardly and has a
smooth, partially circular cross-section defining said
uppermost surface for sealingly engaging with said 1lid

seal.

50. Lidded barrel according to any one of claims 38 to 49,
wherein:

a) said barrel edge is produced during a blow-molding
process by squeezing.thermoplastically deformable plastic
of the barrel wall by means of a mold slide, and includes a
peripherally extending small flange edge with a radially
outwardly directed extension of between about 3 and 5 mm
outside on the barrel edge, said extension defining, 1n

part, said barrel edge.
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51. Lidded barrel according to any one of claims 38 to 50,

wherein:

a) said barrel has a height/diameter ratio of about 1.57
with said barrel 1id and tension-ring closure member in

said closed position, for a capacity of about 30 US

gallons.

52. Lidded barrel according to any one of claims 38 to 50,
wherein: ﬁ

a) sald barrel has a height/diameter ratio of about 1.82
with said barrel 1lid and tension-ring closure member in

sald closed position for a capacity of about 35 US gallons.

53. Lidded barrel according to any one of claims 38 to 50,

wherein:
a) said barrel has a height/diameter ratio of about 1.06

with said barrel lid and tension-ring closure member in

said closed position, for a capacity of about 36 U.S.

gallons.

54. Lidded barrel according to any one of claims 38 to 50,

wherein:

a) said barrel has a height/diameter ratio of about 1.49

with said barrel lid and tension-ring closure member 1in
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.-said'closed'pOSition,_er a‘¢apaCity of about 52.5 U.S.

gallons.

55. 'Liddéd barrel\accordihgto any one,of.claimé 38 to 50,
wherein: . '

a) said barrel has a height/diameter ratio of abdut'i.55
'with'said bairel lid'and tension*ring closure member iﬁ
said clOsedposition,foraiCapacityof about 55 U.S.

gallons.

56. Liddedbarrelaccordingtoanyohe of‘claimé-Sl to 55,
wherein:
a) said:cylindrical portibn;ofthebarrel body'indlﬁdes
at lea5t~qnefbarrel body rollér ring; .
b) said barrel body has aipéripheral‘bottom roller'ring;
c)\all'diameter measurementéforthe‘barrel aré the same;
and . .
;d) themaximumbarré1~diameﬁer of the'barrel-body roller
'ring; the tension-ring closure member and the bottom roller

ring is about 474 mm.

57, Lidded.barrel'aCCOrdinngO:any'One of claims 38 to 55,
wherein:
a) said barrel body ha$ a3pe?ipheral bottOm}rOller ring

in a bottom transition area extending from the cylindrical
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portion of ‘the barrel wall to the barrel bottom, said

pottom roller ringhaVing anfoutside diameter that is

substantially equal to“that'Qf said tension ring member.

58. Lidded barrelaccording_to any one of.claiﬁs-38 to 59,
wherein:

é) said barrelbodyhasa:ﬁeripheral bottom rqller‘ring~
at‘the bottom.of‘the baftél} .

b) Said-bérrel body includes a lower indentation
immediately'abo?e said\bottom;roller ring; and

¢) said barrel body inclﬁdeéat:ansition‘a:eaextending
from the cylindrical portion @f thebarrel wall to said-_
lower indédtétion,'Said tréﬁSitibn area eXténding,at-an
acute angle of between about 15° and 30° to the cylindrical

portion.

59. Lidded barrel according;to any_one'Of.claims 38 to 59,
whereini_
a) said cylindrical~portiqnéis at least three-fourths the

height of the‘barrel body.

60. 'An open tOp“bérrel'haVing§a,barrél body with an upper
end defined by an upper barrel{edge-extendiﬁg'
circumferentially around-said-barreland-including a

horizontal first portion extending radially away from said
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body and having a downwardly facing surface, and a vertical

second portion extending upwardly from said first portion
at a location radially outwardly of said body, the open top

barrel further comprising:

a) an exterior rib, said rib defining part of said barrel:

edge and having both an upper surface and a lower surface
projecting radially outwardly of said first-and second
portions with said lower surface of said rib disposed along
said predetermined plane and defining a part of said

downwardly facing surface, said rib terminating in a free

end surface connecting said upper and lower surfaces.

61. The open top barrel according to claim 60, whereiln:
a) said rib extends radially outwardly from said first

and second portions by a distance between about 3 mm and 5

I .

62. An open top barrel comprising:

a bottom;

a sidewall; and

an upper open top defined by an upper barrel edge, said

upper barrel edge including:

a first wall extending substantially radiailly

outwardly from said sidewall;

a second wall extending upwardly from an outer

portion of said first wall at a location radially
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outwardly of said sideWéll and-haVing a'lower portion

adjacent saidfirstﬁali; andi

an exterior circumferential rib circumécribing said
lower portion of said\secondwall,saidrib having
both an upper surfaceianda\lower surface projecting
radially outwardlyof‘saidfirst wall and said second-
wall and terminating‘in'a free end surface connecting

said upper and lower surfaces.

'63._ The barrel according to élaim62, whereiﬁ:.
_a) the barrel is*constructed\of‘moldedplasticmaterial;
and
b) said secOhd wall ofsaidiupperbarfel\edgeis solid
and free of any folds:and*seaﬁs*ofplasticmaterial which

may occur duringlthe mOldingEéf«the barrel.

©4. The barrel agcording tb élaim,63; wherein:
"a) any folds or seams_of:pldstic,material that may occur
during theﬁoldingzof-the'barrél are located in said

exterior circumferential rib.

65. A blow-molded lidded barrel having a barrel body with
an upper opeh end definedfbyiah uppér barrel edge having a
horizontal first_portibn eXtending'radially away from-said

body and having adeWnWardly;fQCing.surface disposed along:
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a predetermined plane, and a vertical second portion
extending upwardly from sald first portion at ailocétion
radially outwardly ofsaid’body,todefine an,uppermost'
surfacé, a bafrél 1id covering the open end of the barrel
in a closed_position\of théiid; saidlid héving a‘centrai
section*and_an outer peripheral lid:edgeWhich‘in Cross-
section definesadownwardlyfacing\U—shaped part overlying
said upper barrel edge, a U~shapédtén$ion-ringclosure
member, Whichin‘saidcloséd$position of the lid engéges‘
withan upper lég of said}ténSion'rihg closure member over
an upwardly facing\Surface;ofzsaidouterlid\edgeand
engages with a lower legpffséid:tension~ringcloéure
member under said outer'dowhﬁgrdly facing surface that
extends below said uppermost éurfaceof the upper bairel
edge, the~barrelfurthercOmpﬁiSing:\ .
a) an'extérior rib,saidriﬁdefinihg part of said barrel_
| edge;and havingzboth an-uppér Suffaceandalowersurface
prOjectinQ radiallyoutwardlypfsaid_first and\second
portionslwith.said lowersurfageofsaid rib'disposéd'along
sald predetermined plane anddéfininga part.of said
downwardly fécing surface,séidribterminating in a free

end surface connecting said upper and lower surfaces.
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