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(87) Claim
1. A large-volume, blow-moulded lidded barrel of a

thermoplastic synthetic material for the storage and
transportation of dangerous filling materials which are
fluid or solid, having a substantially tapered barrel body
which is of uniform barrel wall thickness everywhere and
has an encircling, radially-projecting shell flange which
is arranged on the barrel outer wall at a distance of
approximately 30 to 50 mm from the barrel upper edge of
the upper charging opening and serves as a support for the
gas-tight and fluid-tight securing of a barrel lid, having
an appropriate radially-projecting encircling lid flange,
by means of a clamping ring which is U-shaped in cross-
section and engages over the shell flange and the lid
flange, in the region of the upper barrel third there
being provided, on the outer wall of the barrel body, a
stacking edge as a support strip for the stacking into one
another of a plurality of tapered lidded barrel bodies of
this type, characterised in that the stacking edge is in
the form of a second, completely encircling, substantially
radially projecting shell flange which is,rduring shaping
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by blow moulding, integrally upset from the material of
the barrel wall by means of mould slides within the blow
mould, and in the barrel longitudinal direction the
tapered barrel wall runs in a linearly rectilinear manner
over the entire circumference from the upper first shell
flange down to the vicinity of the barrel base with the
exception of the region of the stacking edge, the inside
wall of the barrel body being constructed to be continuous
in a rectilinear smooth manner in the region of the upper
shell flange and in the region of the second stacking-edge
shell flange, and the barrel body having an encircling
solid base-rolling-ring at the bottom in the transition
region from the tapered barrel wall to the barrel base.
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(57) Abstract

A conical drum with lid made of thermoplastic material is disclosed. In
order to avoid stepped variations in diameter or hollow borders that form
stack-up edges on the outside of the drum, a second jolted outer flange (12) is
formed on the outer wall of the drum (10), in its topmost third (34). Appropri-
ately, the conical wall (14) of the drum extends linearly in a straight line over
the whole periphery and in the longitudinal direction of the drum from the top
first outer flange (20) down to the proximity of the bottom (18) of the drum. A
third jolted outer flange that forms a rolled bottom ring (58) can be provided in
the transition area between the wall and the lower bottom of the drum.

ISR SPE ST VSRS

57) Zu&ammenfassung

Die Eriindung betrifft ein konisches DeckelfaR ai. .iermoplastischem
Kunststoff. Zur Vermeidung von stufenformigen Durchmesserverinderungen
oder Hohlborduren als Stapelrand am duBeren FaRkorper ist erfindungsgemiR
vorgesehen, daf im Bereich des oberen FaRdrittels (34) auf der AuBenwandung
‘ des FaBkorpers (10) ein zweiter angestauchter Mantelflansch (12) ausgeformt
L ist. ZweckmiRigerweise verlduft die konische FaBwandung (14) vom oberen er-

] sten Mantelflansch (20) bis hinunter in den Nahbereich des- FaBbodens (18)
| I iiber den gesamten Umfang und in FaBldngsrichtung linear geradlinig. Im

; | Ubergangsbereich von FaBwandung in den FaBunterboden kann ein dritter an-
gestauchter Mantelflansch als Bodenrollring (38) vorgesehen sein.
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LARGE-CAPACITY LIDDED DRUM

This invention relates, to a large capacity blow-

moulded lidded barirel or drum (wide-necked packing barrel
or drum) made of thermoplastic plastic for storing and
transporting hazardous liquid or solid contents, having a
substantially tapered barrel or drum body which has, on
its outer wall in the vicinity of the upper charging
opening, a circumferential surface flange for the gas- and
liquid-proof fastening of a barrel or drum lid by means of
an overlapping tension ring, a stacking rim being provided
on the outer wall of the barrel or drum body in the region
of the upper third of the barrel or drum to allow a
plurality of such conical lidded barrels or drums to be
stacked one inside the other.

The invention does not relate to small conical
packing drums manufactured using the injection moulding
technique, such as, for example, paint buckets or the
like.

Conical lidded drums, when empty, may be stacked one
inside the other and therefore offer the major advantage
that, despite their large dimensions, they are economical
in terms of freight space and cost during dispatch and are
correspondingly economical to store when empty.

A conical plastic lidded drum of the type described
is known, in which the drum body is provided with a
discontinuous step-like diameter increase in the region of
its upper third, with the drum wall being cylindrical from

said diameter increase up to the upper drum opening. By
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virtue of the projecting wall step;, an outer stacking rim
is provided and an upper lidded drum nested into a lower
drum may be supported on the upper drum rim of the charging
opening of the lower drum, thereby preventing a plurality
of nested drums from becoming wedged one inside the other
so that they are virtually impossible or require a great
deal of effort to separate again. Said drums, in a stakle
construction with an appropriate wall thickness, have
proved successful as reusable packaging. 1In the case of
lightweight drums of reduced wall thickness, however, the
stability under load of a stack could become limited or
critical when a plurality of full drums are stacked one on
top of the other.

Another conical industrial drum is provided in its
upper wall region with a plurality of spaced-apart ; d
calottes, which are formed so as to project outwards and -
each have on their outer bottom edge an axial stop face as
a stacking edge. As a result, however, there are
corresponding pockets or partial bulges in the drum inner | !

wall which are a drawback in the final stages of emptying

the drum because residues of adhesive contents may remain oo
in said pockets and make it difficult to clean the drums
for re-use.

A plastic rain barrel having an, in particular, . i
conical drum body is also known. This rain barrel of a
different generic type is, however, a stationary container

1}

!

and is also not suitable for transporting, in particular, §
' |

f




3

hazardous liquid or solid contents because the barrel

cannot be tightly sealed. Admittedly, the uppermost rim of

the charging opening is flanged outwards almost at right
angles and forms the supporting surface for a barrel 1lid
which is inserted into the barrel opening and rests on the
flanged rim but, in the absence of a sealing facility and a
difference in diameter between barrel flange and 1id rim,
said barrel 1id cannot be fixed by means of a tension ring
in a liquid-proof manner on the barrel opening. Nor was
there in any way provision for this because the 1lid has a
non-closable central inlet opening for the collection of
rain water and moreover merely serves, for example, to
prevent leaves or other particles from falling into the
barrel.

The object of the present invention is to propose a
blow-moulded conical lidded drum made of thermoplastic,
with which the possibility of nesting empty drums one ‘
inside the other and stacking full drums, each tightly ' f
closed with a 1lid and tension ring, one above the other as

well as subsequent trouble-free internal cleaning ready for

multiple use is fully retained and yet it is possible to

e e ey g e
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reduce the drum wall thickness, with a saving in the
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plastic raw material used, to achieve a lightweight drum

construction.
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In a broad aspect, the present invention provides a large-
volume, blow-moulded lidded barrel of a thermoplastic
synthetic material for the storage and transportation of
dangerous filling materials which are fluid or solid,
having a substantially tapered barrel body which is of
uniform barrel wall thickness everywhere and has an
encircling,; radially-projecting shell flange which is
arranged on the barrel outer wall at a distance of
approximately 30 to 50 mm from the barrel upper edge of
the upper charging opening and serves as a support for the
gas-tight and fluid-tight securing of a barrel 1lid, having
an appropriate radially-projecting encircling lid flange
by means of a clamping ring which is U-shaped in cross-
section and engages over the shell flange and the lid
flange, in the region of the upper barrel third there
being provided, on the outer wall of the barrel body, a
stacking edge as a support strip for the stacking into one
another of a plurality of tapered lidded barrel bodies of
this type, characterised in that the stacking edge is in
the form of a second, completely encircling, substantially
radially projecting shell flange which is during shaping
by blow moulding, integrally upset from the material of
the barrel wall by means of mould slides within the blow
mould, and in the barrel longitudinal direction the
tapered barrel wall runs in a linearly rectilinear manner
over the entire circumference from the upper first shell
flange down to the vicinity of the barrel base with the
exception of the region of the stacking edge, the inside
wall of the barrel body being constructed to be continuous
in a rectilinear smooth manner in the region of the upper
shell flange and in the region of the second stacking-edge
shell flange, and the barrel body having an encircling
solid base-rolling-ring at the bottom in the transition

region from the tapered barrel wall to the barrel base.
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By providing, as it were, an additional component in
the form of the second radially projecting surface flange
on the drum outer wall, the entire drum body remains free
of sudden changes in diameter or outwardly-extending bules
in the drum wall. To cope with the comparatively low
stressing of the second surface flange when a plurality of
empty drums are nested one inside the other, it is

sufficient if the surface flange is approximately one and

a half to two times as thick as the drum wall.

The stacking rim surface flange is integrally upset
from the material of the barrel or drum wall in a single
working process, directly in the blowing mould during
shaping of the hollow body, by means of suitable mould
slides. The additional surface flange lends the
comparatively thin-walled drum body increased radial
rigidity and stacking stability for stacking a plurality
of full drums one above the other.

Advantageously, the conical drum wall is designed so
as to be linearly straight-lined from the upper first

surface flange down to the vicinity of the drum base over
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its entire periphery in the drum longitudinal direction; as
a result of shaping the drum in this manner, the drum wall
continuously tapers uniformly downwards with a high
rigidity of the drum wall against axial pressure load or
stack loads despite a reduced -drum wall thickness of, for
example, 5.5 mm compared with a conventional drum wall
thickness of around 7.5 mm in a comparable known conical
lidded drum.

When empty drums are nested, the drum according to the
invention is supported by the lower edge of the second
radially projecting surface flange as a stacking rim on the
drum upper edge of a drum stacked below. Since, according
to a further feature of the invention, the inner wall of
the drum body is designed so as to be free of bulges or
hollow ring borders, being rectilinearly flat and smooth
throughout particularly also in the region of the upper
surface flange and the second stacking rim surface flange,
reconditioning of the drums according to the invention for
re-use is also perfectly simple and straightforward.

Since the main aim of the invention is geared inter
alia towards a reduction in the required drum wall
thickness, it may be advantageous if the drum body has
below, in the transition region from conical drum wall to
drum base, a circumferential, stable and solid bottom
rolling ring. As a result;, in the event of obligque rolling
of a full drum in an inclined or tilted drum positioning by

hand by a handler, the partial pressure load of the outer
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rim of the drum base is distributed over a wider reinforced
peripheral region, and denting of the drum base at the
relevant point of contact and any associated flexing work
in the plastic material is reliiably prevented.

According to the invention, the drum body of the new
lidded drum may, when viewed in cross-section, present a
rectangular or square drum shape with rounded-off corners.
This offers considerable advantages in terms of utilizing
available space if, for example, the drums are stored or
transported tightly packed@ on pallets or in standard
containers.

It is technically feasible to prefabricate the upper
first surface flange for fastening the 1id, the second
stacking rim surface flange or/and the bottom relling ring
each as a separate injection moulded part which is then
glued or welded onto the conical drum body. According to a
further feature of the invention, it is however provided
that the surface annular flanges (including the bottom

rolling ring) are all constructed as integral solid parts

from the thermoplastic plastic tube or from the drum wall

as a result of upsetting, simultaneously with blow

s aam .,

moulding, by means of mould slides provided in the blowing

mould. Thus, the drum body may be manufactured with three

circumferential surface flange rings in a single working
process from the same homogeneous material. This is

advantageous for the overall stability and fall strength of

A R (AR 1

the drum body.
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The invention is explained and described in greater
detail hereinafter with reference to embodiments which are
illustrated in the drawings. In the drawings:

Fig.l shows a conical lidded drum according to the
invention in a part-sectional side view,

Fig.2 shows an enlarged detail from the top right of
Fig.1l,

Fig. 3 shows an enlarged detail from the bottom left of
Fig.1, |

Fig. 4 shows a side view with a part-sectional view of
three empty drums nested one inside the other,

Fig. 5 shows a detail sectional view of the drum wall
in the region of the stacking rim surface flange,

Fig. 6 to Fig. 8 show further detail sectional views
with modifications according to the invention in the region
of the drum wall with stacking rim surface flange,

Fig. 9 shows a detail sectional view of the lower drum
wall in the transition region to the drum base and

Fig. 10 shows a plan view of a further plastic lidded
drum according to the invention which is rectangular in
cross-section.

In Figure 1, the reference numeral 10 denotes the drum

body of a large-capacity lidded drum made of thermoplastic

. (wide-necked packing drum having a capacity of, for

example, 150 litres, 160 litres or 200 litres). To allow
empty drums to be nested one inside the other for transport

purposes, the conical drum wall is designed so as to be
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linearly straight from the upper first surface flange 20
down to the vicinity of the drum base 18 over the entire
periphery and in drum longitudinal direction, and a second
surface flange 12 is disposed as a stgcking rim on the
outer wall of the drum body 10 in the region of the top
third of the drum 34. This guarantees a high axial
rigidity. The inner wall 36 of the drum body 10 is
designed so as to be rectilinearly smooth throughout,
especially also in the region of the upper surface flange
20 and the second stacking rim surface flange 12 as well as
in the region of the bottom rolling ring 38. This is
advantageous for emptying residues and for internal
cleaning of the drums for multiple use.

To increase its radial rigidity, according to an
advantageous development the drum body 10 has below, in the
transition region from conical drum wall 14 to the drum
base 18, a circumferential solid bottom rolling ring 38, as
may be seen in the enlarged view of Fiqure 3. The slightly
conical drum wall 24 has, in the lower region towards the
bottom rolling ring 38, a greater degree of taper than in
the upper conical drum body 10, such that the bottom
rolling ring 38 has a reduced diameter and the radial outer
edge 40 of the bottom rolling ring 38 lies within the
extension line 42 of the upper slightly conical drum wall
14 (Fig.l). The drum base 18 is cambered slightly inwards
or concave in the middle; it could however alternatively be

smooth and flat, as shown in Fig. 4.
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As is shown more clearly in Fiqure 2, the drum 1lid 22
has an inner lid ring engaging into the drum charging
opening 16 and an outer rim which overlaps the drum upper
rim 24.and has an outer flange 26 extending radially
therefrom. Disposed in the annular recess left free between
inner 1lid ring and lid outer rim is a sealing ring 28
which, when the 1lid 22 is clamped on by means of a tension
ring 30, seals the drum opening 16 against the drum upper
edge 32 of the drum upper rim 24 engaging into the annular
recess.

Advantageously, the tension ring 30 is equal-sided and
may be fitted in any manner, without having to observe a
particular orientation, and tightened over the surface
flange 20 of the drum body 10 and the outer flange 26 of
the drum 1lid 22.

Figure 4 shows three empty drums nested one inside the
other. From this it is evident that an upper nested drum
is supported by the underside of its stacking rim sucrface
flange 12 on the drum upper edge 32 of the upper drum rim
24 of the drum 10 nested below and an air space is left
between the inner wall of the lower outer drum and the
outer wall of the inner drum nested above, so that the
drums are reliably prevented from becoming wedged and
sucked into one another with vacuum or partial vacuum
formation, which makes it very difficult tu‘remOQe drums
from the stack.

Fig. 4 shows a further variation of the stacking rin
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outer flange according to the invention. Here, the
stacking rim surface flange 12 is also continuous but, in
order to provide an engagement means directly on the
stacking rim surface flange 12 for grasping and lifting out
the top drum of a plurality of nested empty .“rums, the
surface flange 12 is offset slightly upwards in segments
at, at least two, preferably four diametrically opposed
points. The flange could in principle alternatively extend
in a uniformly undulating maanner. Thus, engagement
recesses 46 are formed in each of the raised segments (wave
crests), while the lower segments 48 (wave troughs) are, as
before, the stacking rim support surface associated with
the drum body nested below. The length of an engagement
recess 46 in a peripheral direction is in each case between
80 and 120 mm.

Fiqure S shows an enlarged detail of the drum wall 14
in the region of the second surface flange 12 or stacking
rim. Here, the drum wall in the upper third of the drum
body above the surface flange 12 is not conical but
perfectly cylindrical; below the surface flange the drum
wall tapers redtilinearly. The radially projecting surface
flange 12 is solid and is virtually triangular in
cross-section with an oblique upper surface 62 ascending
towards the drum wall and an oblique lower surface 64 (=
stack support surface) descending towards the drum wall.
Externally, the flange rim is approximately the same

thickness as the drum wall and on the inside the flange rim
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is approximately twice as thick as the drum wall.
Diagrammatically illustrated by the dashed lines is the
drum upper rim 24 of a drum stacked below, on which the
surface flange 12 of the drum stacked above is supported by
its lower surface 64.

In the variant of the conical lidded drum shown in
Fiqure 6, the drum body in the region of its upper third
above the surface flange 12 is cambered slightly outwards
(curved in a convex manner).

In the further drum variant shown in Figure 7, the
drum wall extends continuously rectilinearly from top to
bottom. Here, in an advantageous development, the stacking
rim surface flange is formed as a handling ring 54. The
handling ring 54 (carrying and supporting ring) is
substantially L-shaped in cross-section, having a vertical
outer limb 50 and a horizontal inner limb %2; the
horizontal limb 52 is directly connected to the drum wall
14, To allow the grab claws of a drum grab to engage, the
vertical limb 50 has on its inside a vertical locating face
58 and the horizontal linb 52 has below a horizontal

locating face 56 which also serves as a stack support

45 g B e o A A i S SRR

surface when empty drums are nested cone inside the other. |
Finally, Figure 8 shows a further possible drum

variation. Here, the drum wall above the handling ring 54

or surface flange 12 tapers rectilinearly and below the

surface flange 12 is cambered slightly outwards (curved in

s Y aees -

a convex manner) and likewise tapers. The handling ring 54 £
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shown here is substantially rectangular in cross-=section
and likewise has a lower horizontal locating face 56 and an
inner vertical locating face 58 for engagement of the grab
claws of the drum grab. Here, the handling ring 54 is
however connected, not directly, but via a, to some extent
elastic, connection web 60 to the drum wall 14, with the
underside of the connection web 60 serving as the stacking
rim for the drum upper rim 24 of a second drum stacked
below.

The handling rings shown in Figs. 7 and 8 are
advantageously provided at at least one point with a bore
to allow rain water to run off. Another possibility for a
reinforced design of the rim of the drum base is shown in
Figure 9. By purposeful nozzle control, a build-up of
material may be arranged in said drum region and, as a
result of the special structural design of the blow-moulded
drum body, improved radial rigidity in the event of oblique
rolling of a full drum may be achieved. Here, the
outermost edge of the drum base 18 or the lowermost region
of the conical drum wall has a narrow bevelled rolling rim
66. The drum base is cambered inwards (curved in a concave
manner) or slightly raised in the middle so that only a
comparatively narrow flét peripheral surface is left
adjoining the rolling rim 66 as a standing surface 68 for
the lidded drum.

Finally, Figure 10 shows a plan view of a further

embodiment of the drum according to the invention; here,
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the drum body, when viewed in cross-section, presents a
rectangular drum shape with rounded-off corners 44. The
lidded drum could, of course, alternatively present a
square basic shape.

The features described and illustrated may be varied
or combined in any way within the scope of the invention.

From all this it is clear that the features according
to the invention of the new conical lidded drum made of
thermoplastic make it possible to reduce the drum wall
thickness (lightweight construction) while retaining
stacking stability when full drums are stanked one above
the other. Thus, the drum bhody of a lidded drum according
to the invention made of HDPE and having a capacity of 150

litres weighs only about 5.3 kg, while a comparable known

conical lidded drum requires an empty drum weight of around

6.9 kgqg.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A large-volume, blow-moulded lidded barrel of a
thermoplastic synthetic material for the storage and
transportation o dangerous filling materials which are
fluid or solid, having a substantially tapered barrel body
which is of uniform barrel wall thickness everywhere and
has an encircling, radially-projecting shell flange which
is arranged on the barrel outer wall at a distance of
approximately 30 to 50 mm from the barrel upper edge of
the upper charging opening and serves as a support for the
gas-tight and fluid-tight securing of a barrel 1id, having
an appropriate radially-projecting encircling lid flange,
by means of a clamping ring which is U-shaped in cross-
section and engages over the shell flange and the lid
flange, in the region of the upper barrel third there
being provided, on the outer wall of the barrel body, a
stacking edge as a support strip for the stacking into one
another of a plurality of tapered lidded barrel bodies of
this type, characterised in that the stacking edge is in
the form of a second, completely encircling, substantially
radially projecting shell flange which is, during shaping
by blow moulding, integrally upset from the material of
the barrel wall by means of mould slides within the blow
mould, and in the barrel longitudinal directi .on the
tapered barrel wall runs in a linearly rectilinear manner
over the entirz circumference from the upper first shell
flange down to the vicinity of the barrel base with the
exception of the region of the stacking edge, the inside
wall of the barrel body being constructed to be continuous
in a rectilinear smooth manner in the region of the upper
shell flange and in the region of the second stacking-edge
shell flange, and the barrel body having an encircling
solid base-rolling-ring at the bottom in the transition
region from the tapered barrel wall to the barrel base.

2. A lidded barrel in accordance with claim 1,
characterised in that the barrel wall of the sightly
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tapered barrel body is in addition dished slightly
outwards above and/or below the second stacking-edge shell
flange.

3. A lidded barrel in accordance with claim 1 or 2,
characterised in that the slightly tapered barrel wall in
the lower region towards the base rolling ring is more
tapered than the upper tapered barrel body, in such a
manner that the base rolling ring has a reduced circle
diameter and the radial outer edge of the base rolling
ring lies within the projection line of the upper slightly
tapered barrel wall.

4, A lidded barrel in accordance with claim 1 or 2,
characterised in that although the stacking-edge shell
flange is continuous, segments thereof at at least two
diametrically opposite sites are however displaced upwards
slightly, and in each case gripping recesses for manual
gripping are provided in the upwards-displaced segments.
5. A lidded barrel in accordance with claim 1, 2, 3, or
4, characterised in that the barrel body has, when viewed
in cross-section, a substantially rectangular barrel form
with rounded corners.

6. A lidded barrel in accordance with any one of the
preceding claims 1 to 5, characterised in that the upper
first shell flange for lid securing, the second stacking-
edge shell flange and the base rolling ring are integrally
constructed from the barrel wall through upsetting by
means of mould slides within the blow mould.

7. A lidded barrel in accordance with any one of the
preceding claims 1 to 6, characterised in that the
stacking-edge shell flange has a substantially L-shaped
cross-section with a vertical outer leg, the horizontal
leg being directly connected to the barrel wall.

8. A lidded barrel in accordance with any one of the
preceding claims 1 to 7, characterised in that the
stacking-edge shell flange is, when viewed in cross-

section, constructed as a substantially rectangular
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handling ring with a lower horiz. .cal contact surface and
an inner vertical contact surface for the engagement of
the grab claws of a barrel gripper, the handling ring
being connected to the barrel wall via a downwards-
inclined connecting crosspiece and this connecting
crosspiece serving as a stacking edge.

9. A lidded barrel substantially as hereinbefore

described with reference to the accompanying drawings.
DATED this 1lst day of June 1995

MAUSER-WERKE GMBH

Patent Attorneys for the

Applicant:

F.B. RICE & CO.
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