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‘VIII/95 - Li dded Barrel - Thi s invention
‘relates to a cylindrical, blownolded |idded barrel = w de-nouthed drum
with a barrel |lid and tension-ring closure, in which in the closed

posiifon, the tension ring, which 1is Ulshaped in cross section, engages
:With its upper leg over the outside upper edge of the |id and engages wth
its lower leg under an outside edge of the barrel that runs basically

hori zontally or slightly obliquely dowward in the opening area of the
body of .the barrel Such a lidded barrel is known from e.g DE- B- 41
08 606.MLV§EBHHE§§§eGBPch|s barrel, however, the tension-ring d4£ﬂﬁw?qg

arranged sone di stance bel ow the upper edge of the lid or the ‘8§§QQQ%
the barrel, so that handling such a filled, e.g., 220- [liter | arrel

wi th a shipping weight of about Zggdﬁgdj§arggasible only using speci al
barrel -gripping tools. This type

This invention relates to a cylindrical, blow-molded lidded
barrel = wide-mouthed drum with a barrel 1id 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 1lid and engages with its lower leg
under an outside edge of . the barrel that runs basically
horizontally or slightly obliquely downward in the openingy§rea
of the body of the barrel.

| Such a 1iddéd barrel is knowh from, e.g., DE-B-41 08 606.
In the case of this barrel, however, the tension-ring closure is
arranged some distance below the upper edge of the 1lid 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 is
- possible only using special barrel-gripping tools. This type of
S a lidded barrel was developed by Mauser in 1975 and distributed
worldwide under the designation wstandard lidded 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 prestreésing on the 1id seal via the tension ring leg

- bevels at the upper edge of the 1id and at the outer border of

or closed.
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“,a Ildded barre[ ey developed by Nhuser n:19?5 and dlstrlbuted merldmnde

“*under the designation "standard |idded barrel";-it is well-suited for
handl i ng- solid, particulate -or pasty contents, but such a barrél is not .
readily suited for use with |iquids. In the case of |idded barrels,
the sealing action of the barrel lid the barrel nmouth is produced by

.brlnglng about ‘axial prestressing on the lid seal via the tension ring |leg
“bevel s at the upper edge of the lid and at the outer border of the barrel
body (or indentation) as the tension ring is clanped or closed.
2 On |lidded barrels that are approved for use in, e.g., the
chem cal i ndsstYiddedrharreleqthatnzné sapptbvedspert use 1he| e. gst,othge and

transport safety are set; conpliance with these requirenents is tested and
examrunhéuiqthindusmnppteanéainsrequieegentSrwpphngespebtsteiuhei:jacket
droppi ng, diagonal dropping on.the edge of the lid, static internal
pr essurstaorage ang Yransport safety are set; compllance with these
requirements is tested and examined in special acceptance tests
(e.g., dropping on its side = jacket dropping, diagonal dropping
on the edge of the lid, static internal pressure test, i.a.). 1In
the case of known existing plastic lidded barrels, even when
£ Barrels are dropped fronm heights of about 1.20 m -- e.g., from
the bed of a truck -- leaks occur, especially in the case of
liquids, or complete detachment of the barrel lid can even occur.
The drawbecks bf.éreviously known lidded barrels consist of,
especially,
a)—when there is axiallinternal pressure on the barrel 1lid
(surge pressure when a barrel filled with water is dropped on its
jacket or when there is hydraulic internal pressure in 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 1lid, various reactions occur:
- the barrel 1id is pressed axially outward,
-~ "~ the tension ring is pulled axially outwafd,
- the tension ring (together with 1id and barrel mouth
area) is flattened at the central iﬁpact point,

- the tension ring is heavily buckled laterally at the

impact point and its U-shape is flared at both buckling points,



: Scase ‘of khown: exi sting plasti ¢ idded bartels,  even when - bBarrers-are. =
“*dropped from hei ghts of about 1.20 m-- e.g., from the bed of a truck --
.l eaks occur, especially’in the case of liquids, or conpletée detachnent of
the barrel lid can even occur. ‘ The drawbacks of previously known
| i dded barrels consist of, especially, a) when there is axial
I npternal pressure on the barrel lid (sdﬁge pressure when a barrel filled
with water is dropped on its jacket or when there is hydraulic internal
pressure in a closed barrel), ' b) when a closed barrel that is filled
with water slans flat against a side wall (jacket dropping), and c)

when a ol osed bar ile U1 ddyd 46k Wd I VEHE ok o U0 ARY. S e

edge of the lid, various redctions occur: - t he bar
pressedﬁ@ﬂgyad/ﬁyﬂqugg, ' -- the tension ringis pulled axially
out war d, -- thhe tension ring (together with lid and barrel nouth
area) is flat-t-eneguaésﬁﬁus§ﬁr§ o tH@agdaPoidlireduced and ttiget EOEkPAG! i NY
is heavily buckled laterally at the inpact point and its U shape is flared
at bot h aystidn Ngpegimsntleaking.

The stresses that occur with the deformations must be

absorbed in each case by the U-shaped tension ring. In this .
connection, the legs are pressed outward (flared) in the buckling
o areas. If the stress on the legs is too high,.it leads to
permanent deformations, prestressing on the seal is reduced at
those points, and significant flaring results in leaks or leaking
' of the barrel. |
An attempt is thus to be made to reduce the deformat@on of
the tension ring, especiallylthe flaring in the U-area, by
structural measures, especially in the barrel mouth area, at the
barrel lid and/or tension ring, while at the same time continuing
to ensure good handling, i.e., easy closing of the tension ripg.
_ The object of this invention is to indicate a lidded barrel
nd made of plastic with a barrel 1lid and tension-ring closure which,
owing to the special way in which the individual components are
~matched to one another, makes it possible to use the same barrel-
gripping tool (parrot’s beak) or which, in the filled state, can
be mgnipulated with the same barrel-gripping tool, as usually
used universally for modern plastic L-ring bung barrels or normal
steel-bung barrels. In this case, the lidded barrel is to be
especially suitable for using liquids, i.e., it remains
liquidtight even when it falls or is dropped from considerable

heights.



FgTs T il the |id €dgé trices toEti de out fromiunder - the upper *t ension™ "
“‘ring leg,’ -- prestressing on the seal is reduced and the locking
syst'em begi ns | eaki ng. The stresses-that occur with the déformations.
nmust be absorbed in each case by the U shaped tension ring. In this
connection, the legs are pressed outward (flared) in the buckling areas.

| f t-he stress on the legs is too high, ft leads to per manent def ormati ons,
rprestressing on the seal is reduced at those points, and significant
flaring results in | eaks or |eaking of the barrel. An attenpt is

thus to be made to reduce the deformation of the tension ring, especially
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barrel nout h area, the arr el or“tension rin

sare { inmrei ﬁg{nti 89k8et1yOpeRinaC theoduardhiiRgedye: whiddY i Vel dfpdd®
by the upper leg of the tension-ring closure and which is shaped
in cross section like a downward-facing U, in which the 1id seal
is inserted or foamed-in, the barrel lid has an essentially V-
shaped enqaqihg Qroove which has a flat groove floor and which is
drawn in peripherally downward into the barrel body, between a
ko reduced-diameter central 1id disk and the lid edge,
~- the inside boundary of the engaging groove is formed by a
riné part which slopes conically upward and to which is connected
the flat lid disk with at least one bunghole that is recessed
laterally in a bung housiné, |
-- the lower leg of the tension-spring closure engages
tightly below (about 15 mm) the upper barrel edge in an
indentation in the upper barrel wall, whose upper boundary

represents the essentially horizontal barrel edge or slightly

oblique attachment surface for the tension ring and whose

v
'.l-‘h- .

outline, as it moves downward toward the transition to the fully
cylindrical part of the barrel wall, is essentially designed to
be increasingly flat-conical, and

‘== the transition from the conical area to the fully
cylindrical part of the barrel body is arranged at a distance of
80 mm to 140 mm, preferably about 120 mm, from the upper front
edge of the barrel mouth edge, and

~~- the upper barrel edge of the barrel mouth is designed

solidly as an outer support for a 1id seal and has a width



f?Theudeect of tﬁls |nvent|on i< fo indicat e a #i-dded ‘barr &l nade g

“plastic with a barrel lid and tension-ring closure. which, owing to t he
.special way in which the individual conponents are “mat ched to ohe anot her ,
makes it possible to use the sane barrel- gripping tool (parrot's beak) or

which, in the filled state, can be manipulated with the sane

barrel -gripping tool, as usually used Ghlversally for nodern plastic
‘L-ring bung barrels or normal steel-bung barrels. In this case, the |idded
barrel is to be especially suitable for using liquids, i.e., it remains

i quidtight even when it falls.or is dropped from consi derable heights.
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-- directly behind the outer edge, which is overlapped by the upper

leg of bagrednvoady-.ring closure and which is shaped in cross section |ike
a downward-facing U, in which the |id seal - is inserted or foanmed-in, the

barrel |id hahianspeedell ddgidht 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 othef hand, the lidded barrel
according to the invention also has considerably improved liquid
o 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 is 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 thé
cylindrical barrel body in the usual way and then raised 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.



““Shaped: engagi‘ng gr-oove - whi'ch: has -a “f1:at:'gr oove “f | oof:- ahd "whi-¢h is” “diawn in
peri-pheral |y downward into the barrel body, between a reduced-di ameter
central lid disk and the.lid edge, -- the inside boundary of the
engagi ng groove is formed by a ring part which slopes conically upward and
to whi.ch is connected the flat Iid disk with at |east one bunghole that is

recessed laterally in a bung housing, 6 -- the lower |l eg of the
‘tension-spring closure engages tightly below (about 15 mm the upper
barrel edge in an indentation in the upper barrel wall, whose upper

boundary represents the essentially horizontal barrel edge or slightly
o ot BB BEchER, FIR (TSN S8, AU L e Yt
oo Wby I it st oo a0
t he barg@bveaeu hEcertangeeodthd AnVeRGBrOthatl thHa radit) MBptH Serane y
about 1 fromthe upper front edge of the barrel nouth edge and
-- the dpgenthgioel, adasutled hy the extendion 1idesicathe 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 thel
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 deYice that is
but 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 1lid seal,
"is produced during the blow-molding process by squeezing the
thermoplastiéally deformable plastic of the barrel wall with the
hd aid of a mold slide, andloutside on the solid barrel edge, a '
peripherally smaller flénge 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 in its
light design for a capacity of 35 US gallons has a barrel (body)
weight of only about 5.2 kg and for a capacity 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, it



the barrel-gripping claw that is applied thereto, it is

ipportt For a Fid sEal” dndhas & Width

. To ensure:a“secure fit of the lower tension-ring leg as well as
provi ded accordi ng

to the invention that the radial depth of the indentation, neasured by the
extension line of the fully cylindrical part of the barrel body, be
between 12 mmand 25 mm .preferably abdut 17 nm In this case, the
:slightly oblique barrel edge, which is used as attachnent surface for the

| ower

|l eg of the tension ring and which sinultaneously represents the

upper boundary of the indentation, is nade at a di stance of about 10 to 20

mm pre
of the
barrel -
solid b

f bl byt 15 th . | ed in th tsid |
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seal ,

%9

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 iid on) via the residue-drain 1lid bung, the
lightweight lidded barrel according to the invention is also
highly suitable for using liquids instead of the previously usual
fiber drums.

othér 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 buné barrel or steel bung barrel,
and it can thus be handled with the same barrengripping 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 is
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 céuses no problens

whatsoever since the plastic of the barrel body and barrel 1lid as



; roduced durlng g -b1oanDId|ng process by squeez{ng the - T
>'thernDpIast|caIIy deformabl e plastic of the barrel wall with the aid-of a
-nol d slide, and outside on the solid barrel edge, a peripherally smaller
fl ange edge with a radial extension of about 3 to 5 mmis forned, thus

i ncreasing the width of the horizontal gsupport surface for the |ower |eg
of t'he tension ring. Since the |lidded barrel according to the
‘invention inits light design for a capacity of 35 US gallons has a barrel
(body) weight of only about 5.2 kg and for a capacity of 55 US gallons
has a barrel (body) weight of only about 8.2 kg, as well as an opening

w dt h ofvellleaspphe kanstbnnerihnky,t kaletheralitutisl MddealoFestddlamm afsual
bul gy |idded barrel of the above-nentioned type, it

7 i plasticyelchns bet eecyolegr aridthand- relsddwe.pasty contents, for which
mainly fiber drunms are now used. In the USA, fiber druns, optionally
with liners, Tbeelawgatrmmdesywaéddaﬁopﬂhamuaﬁyan&agggus<ﬂmqu;m§nkﬂ|ent

gas and I|qU|d
variants are explained in greater detail and described below

based on the embodiments diagrammatically presented in the
drawings. Here:

Figure 1 shons a lidded barrel with a base ring according
to the invention, in side view,

Figure 2 shows another embodiment of the lidded barrel
according to the invention,

Figure 3 shows a configuration comparison between a usual
bulgy lidded barrél and a cylindrical lidded
barrel according to the invention,

Figure 4 shows a sectional view through the left edge area
of a lidded barrel according to the invention (US
version),

" Figure 5 shows a sectional view through the left upper edge _'
area of a lidded barrel according to the
invention,

Figure 6 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,

Figure 7 shows an enlarged sectional view through the right
upper edge area of a lidded barrel according to

the invention,



f$3eallng prOpertles as’ merl ‘as the abllfty to draln reSIdue aInDst
‘conpletely (with the lid on) via the residue-drain |id bung, the. ™
| i ght wei ght |idded barrel according.to the invention is al so "hrghry
suitable for using liquids instead of the previously usual fiber druns.

O her .advantages of the lidded barrel according to the invention consist
in the fact that it "has di nensions that 2are identical to the gr eat est
-extent possible to those of a corresponding plastic L-ring bung barrel or
steel bung barrel, and it can thus be handled with the sane

barrel -gri ppi ng tools (parrot's beak). These lidded barrels can al so be

handl ed on | ﬁég h pace
due to big-bellie I [ d ar‘-i\r'Me(%éh ferq%%%hielgﬁ %]ﬁ%tﬁéigﬁte'?ﬁ ge
usual I'y occur. The fil |ald2ﬂ>x‘2ilr{d1€td Itdfaeohxhaéﬁtei&v& Sl viéwtheer-anch

bung using the same filling systens as for bung barrels since the
di mensi ons and arrangepgartSiail ddecionhl beige cEUESHeN wxP€idn) [0 the
rel evant di nensions of the bung barrel. Recondi ti oning of the |idded

barrels for Figparreord mstows an LEElargabnsicerad| the i upper barrebrarea of
efficient in conparison wth.
the lidded barrel according to Fig. 8,
Figure 10 shows an upper left barrel area in a partial
sectional vigw, |

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

7 10 in a complete-sectional'view,-

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

Figure 13 shows an upper lefg_barrél area in 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 c;osure 14 in place, is
referred to by reference number 10. About 80% of barrel body 20
is designed as fully cylindrical, while about 10% respectively of
the barfel height upward toward barrel openiné edge 28 and
downward toward barrel bottom 34 is drawn in with a slight
conical taper. 1In 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




Barrel s and al so I afer disposdal calises Tiohprobl ens  iwhat So6Ver ST nos s i

" the plastic of the barrel body and barrel . [id as ‘
8 well as the tension ring, whether it iis made of steel or of  plastic,
can be recycled w thout residue. - The invention as well as other

advant ageous enbodi nent variants are explained in greater detail and
descri bed bel ow based on the enbodi rent$ di agrammatically presented in the

.drawi ngs. Here: Figure 1 shows a lidded barrel with a base ring
accordi ng to the invention, in side view, Figure 2
shows anot her enbodi nent of the |idded barrel -according to

the I NVERELSR roller E%gfﬂ,rggsf’itgggg S WA NUTIY ﬁ%r%%@é%@tﬁy}d 23? fen @

usual arrel and a cylrn

?ﬁ; Lﬁghﬁ%‘ﬁgiﬁéﬁ? te gghgﬁa;gma&o RBage 36 hEsIW €ripeidiaad hddLMlctidy’
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 crusﬁing (buckling work in
plastic) of the lower barrel edge when a filled lidded barrel is
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 is about
860 mm. This barrel thus is of precisely the same height as the
3 usual lidded barrelé 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
compératively smaller volume of only 36 US gallons, has a
height/diameter ratio.of only 1.66, 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 is provided
especially for granulate-like or powder-like products, such as
pigménts, and to remove them from the barrel, the pigments are

"scooped out" by hand with a scoop. OWing to the small height



f-Figure 5 shows a sectional V|eM/through the left upper edge'

area of a |idded barrel according to-the . i nventi on,
Figure 6 shows a sectional view through the right upper

edge area of a lidded barrel with barrel-gripping cl aws
that” are put on according to the i nventllon, Figure 7 shows an

“énl arged sectional view through the right upper edge area
of a lidded barrel according to t he inventi on,

9 Figure 8 shows another |idded barrel (w thout base ring)
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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‘depictéd 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 (aécording to Fig. 1 and 2) with only different heights
can be produced in an advantageous way in a single alternating
blow mbld. To this end, only a suitable extension ring piece in
the blow mold needs to be used (taller barrel) or removed
(shorter barrel).

The particular feature of this embodiment variant thus
.cohsists in the fact that it has almost the same dimensions as
the fiber drums that are usually used today in the USA and can be
manipulated and handled with the same barrel—gfipping 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.

WeRtion (US YL T T ersion), L



SEEGUre A0 Shows “An  upper “Ief t "barrel "aréa na partial R
sectiOnaI Vi ew,” Figure 11 shows the upper left barrel area according

to Fig. 10 in a conplete sectionat-view, - Figure.12
shows an upper right barrel areain a sectional Vi ew,
Figure 13 shows an upper left barrel area in a sectional

vj ew of anot her enbodi ment (US version)Zand Fi gure 14 shows an upper
:left barrel area in a sectional vi ew of anot her enbodi nent
(US version). In Figure 1, a |lidded barrel with a capacity of 55 US.

gal l ons here, according to-the invention, which is provided with a barrel
lid 12 put d a.t '
reference nofibeh BihdrEhE"sEbARA AFHET AlehRabherEe,the AR ER AT b
l'i nd b t
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barrel body 2 two conparatively broad rounded barrel "body roller cages

38 are gaalaagdsflaahrengrrhhgddapna bppokhtedsigkst Feoliohel afRitiidr; I n
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, it
is also clear that the conical outline of the barrel wall inside

indentation 22 below horizontal attachment surface 18 for the

@' N

lower leg of tension-ring closure 14 is made at an acute angie 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

étresses. _

In Figure 3, a previously commonly used bulgy standard
lidded barrel or its barrel body 46 is drawn in the left half of
the drawing in dotted configuration for comparison with barrel

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

G

stability of the more slender lidded barrel according to the
invention is clear. Furthermore, it is evident that in the case
of the bulgy barrel body, the fully cylindrical part is only
about one-third (1/3) of thé 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



he’'tonical |y tapered tiansition ared betigen Tl 1y*€y
-barrel body 20 and flat barrel bottom 34, a solid -
10 bottomroller cage 36 that ends flush with barrel bottom34 is IEERE
provided. Bottomroller cage 36 has a trapezoidal cross section belowwth
a thinner bridge connection to barrel body 20 and an outside dianeter that
is-alnhpost identical to that of tension r} g 14, which is put on in the
closed state and inparts to |idded barrel 10 excellent stability,
especi al Iy when several barrels are stacked on top of one another, and a
hi gh-degree of stiffness or resistance to indentation or crgsh:ng _ 4
buckl i ngj | st f s I3F d
barrel | Siidslphloap1 g hakhng ingEavaiCerdtindey"sH Hittet not heddhF oy

55 US gabhpabildtyawhBn FHE pdre@A! §k @fjigkaut 578 mmand a height of about
898 mMm (height/draneter ratio about 1.55). A first nodified barrel design

wi th identicafndFagaier 4Ji thesieFt cage areameshal 19@IdE barrel 12
according to the invention is shown in cross-sectional view. A
1lid seal 30 is inserted or foamed-in into downward-facing U-
shaped 1lid edge 16. An approximately 25 mm deep engaging groove
32 is made between lid edge 16 and central flat 1id disk 80 that

is arranged almost flush at the same height. Engaging groove 32

ﬁ

has a flat groove floor 48, which evenly extends radially inward
at least 10 mm,_&nd 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 1lid 12, two approximately 20 mm
long (axial) ring flanges 54, 56 that extend down below engaging
groove 32 are made in 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 is z-inch bung 42 thaf-is-arranged
%é in a sunken bung housing 50. Of special importance is an
intermediate piece or connecting piece 58 which is formed between
U-shaped 1id edge 16 and groove floor 48 and which, starting from
lid edge 16, is bent or angled inward. With barrel 1lid 12 put in
place, this bent connecting piece 58 or outer axial ring piece 54
comes té rest with the inside wall of barrel body 20 opposite
outer indentation 22 and increases the stacking capaéity of the
lid 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

B e .



: . US gallons “haga® helght/dranete Fhat i-o- of ~abodts
“the barrel "height with a t ensi on ring nounted is about 860 nm Thi s barrel
thus is-of precisely the same height ~as-the usual -1idded barrels that are
found in the USA, and it can therefore be handled on a pallet with the

| atter., A second nodified barrel de5|gn wi th identical dianeter

di ménsi ons, but a conparatively smal | et4vol une of only 36 US gallons, has
a height/dianeter ratio of only 1.06, and the barrel height with a
tension ring nounted is about 610 mm This barrel (the so-called "stubby
druni) appears as high as it is wwde and is provided especially for

| |
Shom't ¢ ifivehtsoll 180UHG, bath1afdTaA1y it ne ou?ﬂ‘m Hihg hoEHE,
Owi ng t fet-BE $ERERINGIWA 60 that rdstPAH te iHdVde |RRGHEE Y-dHpRrI1£A

it is also p055|ble to renove residue fromthe | ower barrel area mnthout

han[ ngl tdgeend attelulheanggedeabbvdlahdlttl Rithictdng %1@!&@'5‘78 dustadial
particles.

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 1id 12, a second
upward-facing peripheral V-shaped groove 62 with a preferably

rounded groove floor in the outside area of flat lid disk 80 is

provided facing radially inward behind engaging groove 32. This
groove 62 is interrupted only by the recessed bung housing and
improves the elasticity of the lid against internal overpressure
and ﬁhe surge pressure that occurs when a barrel falls.

Further, Figure 6 shows the upper right edge area of a
lidded barrél'according to the invention with barrel-gripping
claws 64, 66 applied. For the light barrel design, it is
necessary that, in particular, the barrel 1lid and the barrel
opening area be matched exactly to one another. Part of this is

%§ - that, i.a., 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 width
of the horizontal support surface for the lower leg of tension
ring 14 or the attachment surface for barrel-gripping claw 66 is
also increased by virtue of the fact that solid barrel opening
edge 28 is 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



A - Frgure 2 E” slende Fi'dded” barr &l 10 Wit A volune*of 36 .US galTons<i's,

“~depicted as .a preferred enbodi nent. This I|dded barrel " has a hei ght of
.about 860 mm and a maxi num dianmeter of barrel body rol ler cages 38 of
about 475 mm The height/ dianeter ratio of this barrel is about 1.82. A
nodi fi.ed barrel design with the identical dianmeter dinensions, but a
smal-ler volunme of 30 US gall ons has, P the other hand, a helght-dianeter
cratio of about 1.57, and the barrel helght with a tension ring nounted is
about 745 mm The two barrel types of identical dianmeter (according to
Fig. 1 and 2) with only different heights can be produced in an I
advant t] bko I ' n a

A6 LR LRY1hG faawgi BLEGERA! bBJutPs OB iy 10 ERiReR gn( Yy ¢

sui t abl e ext-ension”ring ow nD e use

barr el )o@ﬁsi&éméledthéSBSEESﬁ herp8krel edge 2B¢ particular feature of this
enbodi nent variant thus consists in the ?act that it has al nbst the same

di mensi ons aen Fig.fépeitdisnpuirbhbraeeitentl tiausedet adau of Eea idSA and
can be nmanipul ated and handled with the sane barrel-gripping tools as the

usual fbaereliropeningbedgebasrthat poiatdi tpwardt héthoweheilghtded ol s
in a light design can be produced nore
8 mm upward has a smooth, partially circular cross section as a
sealing surface for 1lid 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 1lid seal 30 remains free of folds and seams of
the squeezed plastic. These folds and seaﬁs 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 connecﬁing piece 58 behind U-
shaped 1id edge 16.

To illustrate important features according to the invention,

Figure 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 lid edge, an approximately 6 mm to 12 mm,
preférably 8 mm wide, slightiy obliquely adapted support surface
84 (identified by arrow) is 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 streés on the 1id seal will not be

relieved.



* di sposal_probl ens what-soever si née they are conpletely recycl abl e. The
.tension'ring can be a usual sheet-steel closure .ring, but it can also be
made entirely of plastic. - 12

When using the |idded barrel according io the invention to hold Iiquids,
barrel lid 12 is equipped with at | east Bne bung opening, preferably with
two lateral bung openings that can be sealed and are arranged on opposite
sides fromone another; |larger bung 42 has a 2-inch (about 50.8 mm

openi ng, and snaller bung 44 has a 3/4-inch (about 19.1 nmm opening. From

::Ingl dg’ : Ldeircl-t ation d%Z beﬁ a%ﬂ?teh aié\‘g!["![ a%ﬂné{nifo sur‘%é;goepi% %t}é(ﬁ#ué

lover | eatlarieRt e i1tked Sutside ddydBste tie Bl ébé’ruﬂ%, an
between 15[err] and 30[err], preferably about 18[err] to 20[err]

transitigWlardged Guppdnt Cé{ix*ﬁlﬂ:l‘é cd dRrdt et oo mak W PraPiaddi Sor the
configuration ensures a high degree of resistance to stacking

lower slightly oblique leg of tension ring 14. The supportl

surface is (in the radial direction) preferably even 15 mm (arrow

86) wide. This is also advantageous for reliably gripping the

barrel with the lower claw of the barrel-gripping tool (parrot’s
'y; 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. Aas a result; the upper claws of the
barrel-gripping device engage far down into enéaging grodve 32
and reliably secure the lidded barrel.

-- The barrel body edge, which is ovérlapped by tension ring

14, is 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 is 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 lid seal 36. A partial piece of horizontal arm 88 that
points outward is represented by flange edge 40, which projects
radially outward. The partial piece of the horizontal arm that
points 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
trénsition area from the partial piece that points inward to the

barrel wall that runs downward. The cut edge can run

_et.ﬂanfcally fhanﬁconparable i ber: diing and- ‘subsequentiy Tcausé “note T
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“stresses. C- 7 -In Figure 3, a-p I'yseomonly-uséd-bul gy standdid -« -7
lidded barrel or its barrel body 46 is drawn in the left half of the
-drawing in dotted configuration for conparison with barrel. body.20 .
~according to the invention. Fromthis, the inproved stability of the nore
sl ender |idded barrel according to the invention is clear. Furthernore, it
is evident that in the case of the buldy barrel body, the fully
~cylindrical part is 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 nore than three-fourths (3/4)"

of X1e bpdR AN o Do gsledaon - FusBHED' SHERSRIE ebiape
Sl ¢ b, ThaTRELAE, 0 nlRT Py Pelor cEe oFOF oP19R. SPTSCARAB 11 oy
when t g haldelartea 193 1§ the barrel inner wall with the outside surface
of the barrel 1id or the extension of outer 1lid 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
pPlace in contact area 92 below the cut sﬁrface of the slug pieée.
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 lids, 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 enocugh to ensure
that, on the outéide and inside 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 6n sealing ring 30.

The lidded barrel according to ﬁhe invention is further

distinguished in that the maximum outside diameter of barrel 1lid



STROFiCglr e 4, Cthestef t gédge df-ea ot {ded” bart. & '12° -accer di ngFto tthe = & .-
i nvention is shown in ¢cross-sectional view. A.lid seal 30 is.inserted or

. foaned-in into downward-facing U- :shaped 1id edge 16. ‘An approxi:mately 25

nm deep engagi ng groove 32 is nade between |id edge 16 and central flat

lid di.sk 80 that " is arranged al nost flush at the sanme hei ght. Engagi ng
groove 32 has a flat groove floor 48, i ch evenly extends radially inward
“at least 10 mm and preferably about 15 nm An obliquely conical ring part
52 rises fromgroove floor 48 as a connecting piece to wupper flat lid disk

80. On the lower side of barrel Iid 12, two approximately 20 mm | ong
i al ' 54.,.56,1h ' 2
rade- 1 11EneSoeRBRScin giag, £e Cher ShERlaL M iR RY S22 U e

and arcetisedetsbRRLCRaR1RNTyS LiklAEE® (otnBbhfledd] d1kin Hsand Sible is

2-inch bung IS arran sunken bung housi ng speci a

i npor t agRBtherf) ahft ehEEdidtankiee HRtUWechORMRC e RifedhedButdch is forned
between U shaped |id edge 16 and groove floor 48 and which, starting from

lid edgaowfiwar@-gacing’ 1egohad theaddwnward-dpendng dshagad 1ia dddgee,
this bent connecting piece 58 or outer axial ring piece 54
for the upward-facing lateral fa;e 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 is only about 1
. mm. For this purpose, it is ensured that when the stack load is
applied, 1lid seal 30 needs to give only by this 1 mm, and then
the outer leg of the 1id edge will comé into contact with flange
. edge 40 that projects outside and will be supported on it in such
a way that overstressing of seal 30 will be avoidgd.

Another lidded barrel according to the invention (European
version) without a base ring and with a capacity of 220 liters is
depicted in Figqure 8, ﬁhich with barrel 1lid 12 put on and tension
ring closure 14 in place has a barrel weight of only about 8 kg.
The plastic of the barrel body consists of high-molecular-weight
polyethylene (HD-PE). 'In this_émbodiment the disk-shaped upper
plaﬁe of barrel 1lid 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 fimes
the wall thickness or thickness of the barrel 1id, preferably
about 10 mm. This is used to improve 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, whidh then is

aligned in a plane with the bottom or is flush with it.



f ' L thet he. ln5|de wal'l “of “Barel * body 20 opposi t e Gl @E? = I
'|ndentat|on 22 and increases the st acki ng capacity of the -lid or |idded

barrel because of the hutual support: . In Figure 5, ‘a correspondi ng
partial section-through the |eft- upper edge area of a barrel |id 12
according to the 14 I nvention is

shown, but laterally outside a bung or 5%ng housing. Here, radial ribs 60
“that rest on the inside against U shaped |id edge 16 are arranged above
angl ed connecting piece 58.. Radial ribs 60 are provided in [arge nunbers
with a small | ateral spacing of about 5 mMmto 10 mm Furthernore, in

thi s erbod g gltehd’ Eebuiidsl 2 ppetetoVlev B RALLA! 19 PYY NI tuvo

V- shaped groo rounded groove oor in the outside

area of 1gkakal Quﬂb&k 450 a3 tWaQ.V'aQ%d redested 3 Hung 'd&%rﬁé@@d‘d 507.

engagi ng groove 32. hi $ groove 62 is interrupted only by the recessed
bung hOl(ﬁbﬂ!ﬁ)anlnbl’ﬁpb%\‘@S 42hd sehpaoiviidddy fofr 19 1lindg agaiwesitl idyd el the

over pressure
removal of the contents by means of a suction pipe. Further,
said bung 42 isrdesigned as a residue-drain bung owing to the
adjacent incline of the lid upper plate. Smaller 3/4 inch bung
44 can be opened to vent the barrel during filling or removal
processes. | |

As an additional, quite essential feature, it can be seen
here that below V-shaped engaging groove 32 on the inside of
barrel 1id 12, two peripheral ring lands 54, 56, which are spaéed
a certain 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 andl
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 in the fact that it is has almost
exactly the same dimensions as a suitably closed L-ring bung
barrel, which'is usual and in use at present in the chemical
industry in 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 barrél-gripping toolé as
ordinary bung barrels. The novel lidded barrels in a light
design éan further be produced economically and later cause nb

disposal problems whatsoever since they are completely

recyclable. Also, here, tension ring 14 can be an ordinary



it het surge pressure that - occurs when a barfel falks: " ¢ Furt héry

"Figure 6 shows the upper rrght edge area of a |idded barr el accordrng to
the invention with barrel-gripping claws 64, 66 applied. For the |ight
barrel design, it is necessary that, in partrcular the barrel lid and the
barrel . opening area be matched exactly to one another. Part of this is
that,- i.a., to ensure secure attachnent 28f | ower barrel-gripping claw 66,
t-he radi al depth of indentation 22 -- neasured fromthe extension |ine of
the fully cylindrical part of the barrel body -- is between 12 nm and 25

mm preferably about 17 nm The width of the horizontal support surface
for the |0 nsion .ring 14 or the t achment

barrel - gﬁjrepep ngt%]gv(\f%%s"f%e Ting | ‘&e’aée%f‘ubya ?+R% lﬁ?d?h%ng?ﬁ?&i’hgif solid
barr el é?b edge 28 is produced during the bl ow nol ding process by
squeeziﬁgﬁﬂ% € thernopl astically deformable plastic of the barrel wall with

the aid of a yplghl)dle; o ShiPAbl 2158013 PETERGEh UnTL2086L 80081 view

next to 2-inch bung 42. On both sides of bung housing 50, the

upper plate of barrel 1lid 12 is designed tilted downward toward

the 1lid edge. On the outside, incline 68 extends as far as the

projection or the beginning of inner ring land 56 or as far as
J the inner flat edge of engaging groove 32.

Thus, when the lidded barrel is tilted slightly when
ihverted (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 inside of the barrel.

In order also to make it possible for.residual liquid to
flow out from the outer lid area or from fhe space between two
ring lands 54 and 56, it is provided according to the invention
that a bore 76 (or a wider crosswise opening) be introduced at
least in inner ring land 56 directly in.front of discharge bung
42. It is also advantageous to provide a suitable bore in outer
ring land 54 at the same spot to make it possible for residual
liqui ro;rgﬁgrspace between the inside barrel wall and outside
ring land 54. It is advisable to provide an inside-type
indentation 74, viewed from the inside, directly in front of buug
42, into which bbre 76, which is in ring land 56 and which leads
to the bunghole, empties. 1In engaging groove 32, this inner
outlet trough appears as a projection 72 that extends upward like

a ridge obliquely to the bung.



=40 "extendi fig “r adi &l 'y -out war d ‘about 3:%f'¢- 5misf orped on the “out’si de at
t he bottom at barrel edge 28. In Fig. 6, it is further evident that

t.he area of solid barrel opening edde 28 that” points upward with a hei ght
~of about 8 nmupward has a snmooth, partially circular cross section as a

sealing surface for lid seal 30. A spec%él design of the nold slide in the
bl ow nol d ensures that this sealing surface of squeezed solid barrel
“openi ng edge 28 that points upward and is exactly opposite I'id seal 30
remai ns free of folds and seans of the squeezed plastic. These folds and
seans are shifted outward and are advantageously arranged in outer flange

edge 40, whegg Ei§§¥ Ne1l GRERE,PRRLed REORUBMEhIRuGPP YAV (1A% G0 TRt
area of upper arree-gripping-clawﬁ64, a conside?ggre x%hber of radia

ri bs 60s6aBbhiqiedyi €8dthkoyangeaindC ¥ iReChA BEeRpese inT1iekitidn to Hwed
lid edge 16. To illustrate inportant features according to the
i nvent i bung thgnr énélihewssgnee that lowestaplodttr 8r dse praiduned fon wper
right barrel area of a lidded barrel. Quite inportant structural features
consi st outgEcedyky ofntheecbbagholieat : This can beherhisvedhed iehsidge, an
approximately 6 mmto 12 mm
because flat groove floor 48 of engaging groove 32 is deeper than
the bottom of bung housing 50. Groove floor 48 is approximately
one to two wall thicknesses (about 30 mm to 10 mm) of the barrel
\j 1lid deeper than the bottom of the bung housing.

In Figure 12, the right edge area of a lidded barrel
according to the invention is further shown in cross-section. As
the other drawing figures also show, lid seal 30 is introduced
into U-shaped lid edge 16 that is open downward. Engaging groove
32, which is about 20 mm to 40 mm deep, is placed between lid
edge 16 and the central flat 1lid 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 lid
disk.

Oon 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 in recessed bung housing 50/. Basically, the residue-
drain lid incline could also be placed here.

In Figure 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



Cipriet er-dbty T8 it de sFlghtIy obllquely adapted Support sur f ace’ 847
"(identified by arrow) i's forned for.the upper .| eg of tension ring closure
14. Thus, when,. for -exanple, a barrel is dropped “the lid edge cannot nove
outward in the buckling areas under the tension ring, and the stress on
the Iid seal will not be relieved. 16
-- Because of flange edge 40 which pnm%&ns or overhangs outward at the

4 ower outside edge of the barrel body opening, an enlarged support surface
18 of at least 10 mmis provided for the lower slightly oblique |eg of

tension ring 14. The support surfacg S gin t he radi al direction)f

f .15 6 i de. This iS.
el abi 8 BEBi 45 aReLonar Bk P S1R.dP WG ef’ﬂ "B e 3 °Em
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32 is arrange € Sane ght as or even a I|tt ower

of tensygig’ pRdglasuaing E%%ﬁhtan @%f%@@?rwﬁhiﬁﬁcgﬁmkh%o rest with its

sealing ring and is sealed in the bung connection piece below the

screw threading at a retracted conicél sealing surface.
The last embodiment, depicted in Figure 14, is distinguished
from the embodiment shown in Fig. 13 essentially in that the
", upper plate or éeﬁtral flat lid 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 1id 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
width of the slightly oblique attachment surface for the lower
leg of tension ring 14 or the attachment surface for barrel-
gripping claw 66 is also increased by virtue of the fact that
solid barrel opening edge 28 is 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



r?el grlpplﬂg deV1ce engage far down: nto engaglng groove 32 ahd '

- reliably secure the |idded barrel. ' -- The barrel body:edge," mhlch is.

. overl apped: by tension'ring 14,.is basically designed as a T that projects
upward with a horizontal arm88 and a vertical arm90 that is arranged
approximately in the center and pointing upward, and the surface of
vertical arm90 that is pointing upwar +s 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 wth lid seal 30. A partial piece
of horizontal arm88 that points outward is represented by flange edge 40,

whi ch
tha | poRaY ?’erlﬁﬁe?g%ﬁef‘é%é’\ﬁ?é Cagl R e Yadi A, T
The cut aBB'u%t sOmCYls PR o thide dutlsidfd dﬂdi'ﬂa@ ‘ifa‘“rrélw%?ifer n pgce from

t he bl ownol ding process) Is located 1n the transition area m t he

partial piecgairiall RRuthS dagiearnd tig idididhld Qs \«i |J.ri\fe&'ttédm51. SOWNBEN!
The cut edge can run
forms an angle of about 70° to 85°, preferably about 76°, between
its long leg (= barrel wall) that pqints_dowhward and its
basically horizontal short leg that points outward. The short
leg that points outward is designed to be slightly obliquely
fot conical on its lower side, i.e., it tapers outward. The oblique
surface is used as attachment surface for the lower leg of the
tension ring which; with the 1id seal in the closed state,
presses the 1id on the upper barrel wall by means of the oblique
attachment surface. The short "L"-leg is provided on its upper
side with a bead-like projection, which has a smooth semicircular
sealing surface above. This beadlike projection engages in the
U-shaped 1lid 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 in 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 1id 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 sgqueezed plastic.

To achieve the advantageous properties of the lidded barrel

according to the invention, considerable numbers of details and
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“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 lid or the
extension of outer lid ring arm54. In contact area 92 is the narrowest

di anet-er of the barrel body opening, vgﬂch is about 2 to 4 mmsnaller here
than at the cut edge of the slug piece.”  Wen the cover is nounted, outer
1id ring arm54 passes into the barrel interior and radial centering and
- bracing of the lid on the inner wall of the barrel takes place in contact
area 92 below the cut surface of the slug piece. |f a nunber of barre

bodi es suBtletiekt €Hatna®eShatithle ®v2lonesaaRethe? Gre IMmpd¥taHtad&hich
stresses, a centering adaptation is nmade in the barrel opening area, thus
ensur i ngnaconbfiaati opowiithovneg amothar eonst ithitteoftheh@esaidenoswHige of
upward- pointing vertical arm90 to lid seal 30. Such centering cannot be
achi evediddeld bamvedti onal barrel |ids, which do not project part-way into
the barrel interior and nake contact there with the barrel inner wall.

It is just this kind of centering that nakes it possible to adapt the

wi dth of vertical arm90 (8 nm w de,



about-9%mm-hi gh) to the inner W dth (‘about "10 nmy of -t'he - ‘downwward:=faci g

- U-shaped |id edge precisely enough-to ensure. that, on the outside and

_i.nside of vertical arm 90, exact lateral" spacing gaps 96, -98 (identified
by arrows) 1 mmw de are left. This ensures that vertical arm90 with the
smoot h, arched sealing surface always_hits in the center on sealing ring

30. - The |idded barrel according £8 the invention is further
~di stinguished in that the maxi num outside dianeter of barrel lid
18 12 is equal in size to the outside dianeter of flange edge 40 that

projects radially outward (both connect flush to one another), and the

di st angQ yasHARER e of the outer downward-facing
rs%-openi ng @?hape P ga?é?ace of

downwa dlid edge for the upward-facing |ater
fl ange edge 40 that projects radially outward at the barrel opening edge

with-alid put on and wtlhidie 5@%@&&1% Windse¥s cl osed is only about 1
mm For this purpose, it is ensured that en the stack load is
10 Lidded barrel
12 barrel 1lid
14 tension ring (closure)
16 lid edge (12) _
18 Dbarrel edge (20) = oblique attachment surface for (14)
20 barrel body (10)
22 indentation (20)
24 transition (22/26)
26 fully cylindrical part (20)
28 barrel (mouth) edge (20)
30 1id seal
32 engaging groove
34 barrel bottom
36 bottom roller cage
38 barrel body roller cage
40 flange edge (28)
42 2"-bung
44 3/4“-bung
:h;- 46 common bulgy lidded barrel
48 groove floor (32)
50 bung housing
52 conical ring part (12)
54 outer axial ring part (12)
56 inner axial ring part (12)
58 bent connecting piece (12)
60 radial ribs (58/16)
62 peripheral inner V-groove
64 upper barrel-gripping claw
66 lower barrel-gripping claw
68 Dbarrel 1lid incline
70 bung plugs



appl ' 30" needs to glve only by “t hi's 17 nn1 and then “the outer

| eg of the I|d edge will come into contact with flange - edge 40 that
projects outside-and will be supported on it in such a way that - '
overstressing of seal 30 will be avoi ded. Anot her |idded barrel
according to the invention (European igsion) W thout a base ring and with
a.capacity of 220 liters is depicted i'h" Figure 8, which with barrel lid 12
“put on and tension ring closure 14 in place has a barrel weight of only
about 8 kg. The plastic of the barrel body consists of

hi gh- nol ecul ar-wei ght pol yethylene (HD-PE). In this enbodi nent the

di sk- shaped ggagﬁe_mhgbepgg Betren 1 d 12 projects over U shaped Iid edge
16 whic is 08 gmg or .the upp%r &g of tension ring 14 that engages
over thé&4| at FEPOVERLL ﬁcé?geHEPﬁﬁPnlé IRdReIenGag i ve tines the wal

t hi ckne36 orbbkeckhede)of the barrel |id, preferably about 10 nmm This is
used toqgnpr n m stacking properties owng to a defined inner
pressurehbwgégege %cagknodlfled enbodi ment, the |idded barrel can be

equi ppe8%at ematrpdi £datwldd dilskse ring or bottomroller cage, mhlch t hen

is aligned bangcghaggnglerEhe bottomor is flush with it.
84 oblique support surface
86 arrow of lower leg
88 horizontal arm
90 vertical arm
92 arrow of cut edges
924 contact area |
96 outer spacer
98 inner spacing gap .



Gl e YT oV dés T d bt Bivicew of sbar r €l (T 12 withstwo *
“fateral bungs 42, 44 that are.recessed in bung cavities 50, 50'. -(Left)
-+ 2-inch bung 42 |s_prOV|ded for filling-as well as for the renoval of the

contents by neans of a suction pi-pe. Further, said bung 42 is designed as
a residue-drain bung owing to the - adjacent incline of the lid upper plate.
Smal:-l er 3/4 inch bung 44 can be opene@7to vent the barrel during filling
.or renoval processes. As an additional, quite essential feature, it
can be seen here that bel ow V-shaped engagi ng groove 32 on the inside of
barrel lid 12, two peripheral ring |ands 54, 56, which are spaced a
certain dlstance a art are made. Quter ring land 54 rests on_ _the inner
barr el MBUSERTWERKE SRRE 54 56 are spaced approxi mately Ro4/®?t 8€%0 nm
preferably about 20 nm apart and extend over a |l ength of about 20 mminto
the barrel in the axial direction. The particular feature of this

enbodi nent variant of a |idded barrgldymg(xwmists in the fact that it is
has al nost ===

1. Cylindrical blow-molded lidded barrel (10) with barrel
1id (12) and tension-ring closure (14), iﬁ which in the closed
position, tension ring (14), which is U-shaped in cross section,

ko engages wifh its upper leg over outside 1lid edge (16) and engages
with its lower leg under an outside barrel edge (18) that runs |
basically horizontally or slightly obliquely in the mouth area of
barrel body (20),
characterized in that

-~ directly behind outer 1lid edge (16), which is overlapped
by the upper leg of tension-ring closure (14) and which is shaped
in cross section like a downward-facing U, in which 1lid seal (30)
is arranged, barrel 1lid (12) has an essentially V-shaped engaging
groove (32), which has a flat groove floor (48) and which is

el d:awn in peripherally downward into barrel body (20), between a
reduced-diameter central lid disk (80) and 1lid edge (16),

-~ the inside boundary of engaging groove (32) is formed by
a ring part (82) which slopes qbliquely upward and to which is
connected flat 1lid disk (80) with at least one bunghole (42, 44)
that is arranged recessed laterally in a bung housing (50),

-- the lower leg of tension-spring closure (14) engages
tightly in an indéntatidn (22) in the upper barrel wall below
upper barrel edge (28), whose upper boundary represents

essentially horizontal barrel edge (18) or a slightly oblique



#ﬁéxactly ‘the 4 di mensi ons “as & SUItaL ci'oséd- Liring” bung “barr ek, whiich - -
- "is usual and in use at present.inthe ¢hemical industry in Europe, so that
“the novel l|idded barrel can be handled on pallets together with ordi nary
bung barrels and can be nmnipul ated and handl ed with the sane

barrel -gripping tools as ordinary bung barrels. The novel |idded barrels
in alight design can further be prodifd economcally and | ater cause no
.di sposal probl ens what soever since they are conpletely recyclable. Al so,
here, tension ring 14 can be an ordinary

20 sheet-steel closure ring, but it can also be made entirely of
pl astic

next toaﬁt?ﬁ}dﬂeﬂgnﬁuggacﬁngﬁst ﬁreégl&elgl g’fl‘l‘éuk&"'ioﬁvﬁn&%% SR e\rgsg}l%t e
O Sy th e EARRES br LS, SR, S, i
I nner erQt detﬁg Bérﬁalfaglif is essentlally de51gned to be
increasingly flat~conical, and
-- transition (24) from the conical area to the fully
cylindrical part of barrel body (20) is arranged at a distance of
80 mm to 140 mm, preferably about 120 mm, from the upper front
3 | edge of barrel mouth edge (28), and
—-- upper barrel edge (28) of the barrel mouth is designed
solidly as an outer suﬁport or sealing surface for 1lid seal (30)
and has a width (thickness) of approximately double the wall
thickness of barrel body (20).
2. Lidded barrel according to claim 1,
wherein
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 of between
# 15° and 30°, preferably about 18°.tb 20°, at transition (24) to
fully cylindrical part (26) of barrel body (20). '
3. Lidded barrel according to claim 1 or 2,
wherein
the radial depth of indentation (22), measured from the extension
line of fully cylindricai part (26) of barrel body (20), is
between 12 mm and 25 mm, preferably about 17 mm..
4. Lidded barrel according to claim 1, 2 or 3,

" wherein



“'the. inner fHat’ edge “of.” engaging” g oové i3Y i BTHGS; when the' lddded. i ERA
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 fromthe.inside of the barrel. 1n order also to nmake it
possible for residual liquid to flow @ fromthe outer Iid area or from

~the space between two ring lands 54 and 56, it is provided according to
the invention that a bore 76 (or a wi der crossw se opening) be introduced
at least ininner ring land 56 directly in front of discharge bung 42. It

Bt T s LSRR IR RE R
bet ween_t h ins'de arrel mar% and 0 tside rikn I??g 54, Ih.i% advisable
Lo proviREase 1eX et fewet hed O BRReAon Filidy (P80 ARflcwhishae, di rect!y
i f ) . . : o : :

whi on” i SffiGondry LEbotOhED PRECuRBer Bbillably Br 1R8shRATIEN A30),

83?!35e$§°?%9F%£ u;%_&§s€aﬁé81Bft888u€216hﬁh 88! 889EmUPYRESraldy A¥dhde
15 mm, from upper barrel (28) in the outside wall of barrel body
(20).
S. Lidded barrel according to claim 1, 2, 3 or 4,
0 3 wherein
the area of solid barrel mouth edge (28) that points.upward or
vertical arm 90 has a smooth, partially circﬁlar cross section as
a sealing surface for 1lid seal (30).
6. Lidded barrel according to claim 1, 2, 3, 4, or 5,
wherein
solid barrel mouth edge (28) is produced during the blow-molding
process by squeezing the-thermoplastiéally deformable plastic of
the barrel wall by means of a mold slide, and a peripheral flange
) edge (40) with a radial extension of about 3 to 5 mm is formed
.%; outside on the barrel edge, thus increasing the width of the
horizontal support surface for the lower leg of tension ring
(14).
7. Lidded barrel according to claim 1, 2, 3, 4, 5, or 6,
wherein
below in the transition area from the cylindrical barrel wall to
barrel bottom (34), barrel body (20) has a peripheral solid

bottom roller cage (36) with a trapezoidal cross section at the

bottom and thinner arm connecting to barrel body (20), and bottom



As Flgure 11 shoms bores 76 rin’ Through r|ng tands B4 and 56

‘_obllquely to t he. bung and mnth a steeper inclination to the bung than .
incline 68, so that |owest point 78 is produced on.the - outer edge of the
bunghol e. This can be achieved so easily because flat groove floor 48 of
engagi.ng groove 32 is deeper than the bottom of bung housing 50. G oove
floor 48 is approximately one to two W | thicknesses (about 30 nmto 10
-.mm) of the barrel |id deeper than the bottom of the bung housing. In
Figure 12, the right edge area of a |lidded barrel according to the

i nvention is further shown in cross-section. As the other drawi ng figures

al so shoyyy i do %ﬁ%ggfgb'ﬁaé”&iﬁgggegwﬁﬁﬁ%Q Lhéhégﬁg éhﬁs?ﬁge 3§mLQ§E %% -

open downwar d. roove i S abo
pl aced ' ngnt R CEQBE elid disk, which is
designegg%%fﬁg iﬁﬁﬁhg?Q?Eﬁggglng grgove 3 has at groove floor 48, which

extends horigontpihded@bpiird? gBtbRdink! ¥ol 8YEAEA. 1[8N aroqves, 6 or 7,

wherein
with barrel 1id (12) put on and tension ring closure (14) in
place, it has a height/diameter ratio of about 1.57 for a
capaqity of about 30 US gallons.

9. Lidded barrel according to one of the preceding claims 1
to 7,
wherein
with barrel 1lid (12) put on and tension ring closure (14) in

place it has a height/diameter ratio of about 1.82 for a capacity

‘of about 35 US gallons.

10. Lidded barrel according to one of the preceding claims 1
to 9,
wherein
all diameter dimensions for a 30 US gallon barrel are the same as
for a 35 US gallon barrel, and the m&ximum barrel diameter in the
area of two barrel body roller cages (38), which are arranged in
fully cylindrical part (26) of the barrel wall, is about 474 mm.

11. Lidded barrel according to claim 1, 2, 3, 4, 5, 6, or 7,
wherein
with barrel 1lid (12) put on and tension ring closure (14) in
place, it has a height/diameter ratio of about 1.06 for a
capacity of about 36 US gallons.

12. Lidded barrel according to claim 1, 2, 3, 4, 5, 6 or 7,

wherein



{1 aor-48 Bl gty jcanical-"Fi ng part 52 ri'ses: (ex@ept--in the- burg” housing
- ‘area) as a‘connecting piéece to the upper flat. lid disk. On the | ower
-'side of barrel” lid 12, two ring flanges 54,--56, which are recessed about
20 mm (axially) in the barrel body, are made in thé outside area. Al so
visibl.e is the 3/4-inch bung 44 arranged in recessed bung housing 50[err].
Basi-cal |y, the residue- drain lid incldlne could also be placed here.

-in Figure 13, another enbodiment of a |idded barrel according to the
invention (US version) is presented. In this connection, discharge bung
42[ err] in the enbodi nent usually found in

bung_ cotnaR PeRe e LR o0ER), "thRe YAD=f" PrtB el ElngrR1BeB TiahTRAE

bung connecttTon plece contr ast

Lou PPLEREE 6 Bk honephehatamEret orters il ot po13) e g and I
retract ggpseitgabssgpbhtdssusf 88€gallons. '
13. Lidded bérrel according to one of the preceding claims 1
to 7,
wherein
with barrel 1id (12) put on and tension ring closure (14) in
%9' place, it has a height/diameter ratio of about 1.55 for a
capacity of about 55 US gallons.
14. Lidded barrel according to at least one of the preceding
claims 1 to 7,
wherein
all diameter dimensions for a 36 US gallon barrel are the same as
for a 52.5 or 55 us Qallon barrel, and the maximum barrel
diameter in the area of two barrel body roller cages (38), which
are arranged in fully cylindrical part (26) of the barrel-wall or
in the area of tension ring (14) and bottom roller cage (36), is
about 474 mm. |
15. Lidded barrel according to at least one of the preceding
claims 1 to 13, wherein
fully cylindrical part (26) of barrel body (20) is at least three
quarters as high as lidded barrel (10) overall.

16. Lidded barrel according to at least one of the preceding

claims 1 to 15,
wherein
the conical outline of the barrel wall inside the lower

indentation above bottom roller cage (36) is made at an acute



e |'ast enbediien depi ct 885 Figur e A i s dlStlnguPShed fromithe -7

_Tenbodinent shown'in Fig. 13 essentially in-that the “upper plate of central
flat lid disk 80 of the barrel Lidis designed. flush with the tid edge or
flush with the upper leg of the tension ring. In this case, consequently,
incline 68 of the flattened |id area runs correspondingly flatter

| aterally beside the discharge bung. 32 For the light barrel design
,according to the invention, it is necessary that, in particular, the
barrel |lid and the barrel opening area be matched exactly to one another.
The speci al design of upper barrel edge 28 is significant Part of this is

Egsitaitole ; fﬁﬁi%?a?i%n?gie%%ﬁ;ageﬁaﬁngﬁ RN Y .%fefotigfhe
2
bref or ETSRabESh BBhRr ke "EulEl, Sur iPREYSRT ok S LERT Gk RATE bRy

surface( 8{ the | owner Ieg of tension ring 14 or the attachnent surface for
barrel -*“gfipping claw 66 is also increased by virtue of the fact that

R S b e T

claims 1 to 16,

wherein -

the upper plate of barrel 1lid (12) is desiqned to be laterally
wud symmetrical to both sides and inclined next to bung (42) or bung
housing (50), and incline (68) of the greatly drawn-in central
disk-shaped lid part extends on the outside as far as the
projection or origin of inside ring land (56) or as far as the
inside flat edge of engaging groove (32).

18. Lidded barrel according to at least one of the preceding
claims 1 to 17,
wherein
tﬁo ring flanges (54, 56), which are some distance apart, afe
made on the lower side of barrel 1id (12) in its outside area,
_the distance between them is about 10 mm to 30 mm, pfeférably
about 18 mm, and the axial extension of ring flanges (54, 56) in
barrel body (20) is also about 10 mm to 30 mm, preferably about
18 mm. |
19. Lidded barrel according to one of the preceding claims

1 to 17,
wherein
a bore (76) is introduced in inner ring land (56) and/or in outer
ring land (54) directly in front of discharge bung (42).

20. Lidded barrel according to claim 19,



e barrelwal 17 wi-th -t he &l d of-“a mold¥sti-de i n stch a way thata ™"~ " -
23 smal | peripheral flange edge 40 that. extends radially outward about
5 mmis formed on the outside .down at barrel edge 28. “Barrel nouth
edge 28 is designed as an inverted "L," which fornms an angle of about
70[err] to 85[err], preferably about 76]err], between its long leg (=
barr'el wall) that points dowward and i 3 basically horizontal short |eg
fhat points outward. The short |eg that points outward is designed to. be
slightly obliquely conical onits lower side, i.e., it tapers outward.
The oblique surface is used as attachnent surface for the lower leg of the
tensionwﬁgggiﬁhich, with the lid seal in the closed state, presses the lid
on the upper barrel wall by nmeans of the oblique attachnent surface. The
short "bork89(78)Pran €A¥o@Bh FingPRAhdsSi(82 ,Wsle) dvidetelvkaddimetion,
whi ch has a snooth semcircular sealing surface above. This beadlike

proj ect (@p) gngagedoi Bot ithUas btpepelri &leopge tanthee dungadharstindiine d
seal. The outer edge

(68), so that lowest point (78) is produced in the upside-~down

drain ﬁosition at the outer edge of the bunghole.
21. Lidded barrel according to at least one of the preceding
clains 1 to 20,
A wherein
in upside-down drain position, a radial groovelike indentation
(74), viewed from.the inside directly in front of bung (42), is
designed as a drainage canal, in which bore (76) leading to the

bunghole is provided by inner ring land (56).

ot



flange edge 40 of barrel opening edge 28 that -points radially outward, so
that the-lid seal will not be overstressed even in the case of . '

over st acki ng. " The semicircular area of solid barrel opening edge 28

that .points upward has a height of at |east 10 nmand forns the sealing

syrface for lid seal 30. A special desitfh of the nold slide in the bl ow
-.hol d ensures that the sealing surface of squeezed solid barrel nouth edge

28 that points upward remains free of folds and seans of the squeezed

pl astic. To achi eve the advant ageous properties of the |idded barrel

gzcordjgggégé%?§§k€x§€£kon, consi der abl e nunbers of detaibs42%%,P o

are matched to one another are inport ich in
conbination with one another constitute the essence of thbglf/g@ged barrel.

Abstract (Fiqure 1)

This invention relates to a cylindrical, blow-molded lidded

barrel (wide-mouthed drum) with a barrel 1lid and tension-ring
z@; closure. ,

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

owing to the special configuration of the barrel 1lid 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

& et

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

ligquidtight even when dumped or dropped from great heights.

;U shaped: | i°d edge”that or nt s dovnvard ‘ends ‘al most *f Fush - i s



MAUSER- WVERKE GrbH P 4/ 95 PCT
of Reference Nunbers 10 Li dded barrel 12 barrel lid 14
jon ring (closure) 16 lid edge (12) 18 barrel edge (20) = oblique
tafhment surface for (14) 20 - barrel body (10) 22 i ndentation (20)
transition (22/26) 26 fully cylindrical part (20) 28 barr el

(nout h) edge (20) 30 lid seal 32'.6? ggging groove 34 barrel bottom
36 bottomroller cage 38 barr el 1 d@ roller cage 40 fl ange edge
(28) 42 2[err]-bung 44  3/4[err]-bung 46 comon bul gy |idded barrel
48 groove floor (32) 50 bung housing 52 conical ring part (12) 54
outer axial ring part (12) 56 inner axial ring part (12) 58 bent
connecting piece (12) 60 radial ribs (58/16) 62 peri pheral inner

V-groove 6470 upper barrel-gripglhg claw 66 |ower barrefjfgripping claw

68 barr el IiN\L?cIine
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70 bung pl ugs 26 72 groove-|ike
projection 74 groove-like indentation (drainage canal) 76 bore (hole)
78 | owest point 80 central flat lid disk 82 conical ring part 84
obl i que support surface 86 arrow of lower Ieg 88 horizontal arm 90
vertical arm 92 arrow of cut edges 94 contact area 96 outer spacer 98
Il nner spaci ng gap 10— 27 MAUSER- VERKE
GrbH 4/ 95 PCT '
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1. Cylindrical blownolded |lidded barrel (10) with barrel Iid (12) and
tension-ring closure (14), in which in the closed position, tension ring
(14), which is U-shaped in cross section, engages with its upper |eg over
outside lid edge (16) and engages wth its |Iower |eg under an outside
barrel edge (18) that runs basically horlzontally or slightly obllquely in
the nouth area of barrel body (20)}3 gacterized in that --
directly behind outer lid edge (16), |ch is overlapped by the upper |eg
of tension-ring closure (14) and which is shaped in cross section |ike a
downward-facing U, in which Ilid seal (30) is arranged, barrel lid (12) has
an essentially V-shaped engaging groove (32), which has a flat groove
floor (48) and which is drawn in peripherally dowward into barrel body
(20), between a reduced-dianeter central lid disk (80) 28d |id edge (16),
-- the inside boundary of engagi ng groove (32) is formedyby a ring part
(82) which slopes obliquely upward and.to which is connected flat |id disk
(80) with at least o ed r?zessed

| aterally in a bung h nsi on-spring
cl osure (14) engages

/ . S 2

/
/

|

[

[

|

6—i
:_ ___________
|
|
{
|
|
|
! . '
e p
o 38

|

\

\

\

% FIG.3



tightly in an indentation (22) in the upper barrel wall below upper barrel
edge (28), whose upper boundary represents essentially horizontal barrel

edge (18) or a slightly oblique THE CLAI M5 DEFI NI NG THE
| NVENTI ON ARE AS FOLLOWE: - - L. Cylindrical -bl ownol ded |i dded
barrel (10) with barrel Iid (12) and tension-ring closure (14), in
which in the closed position, tensio Zh@g_(14), whi ch is U shaped
in cross section, engages with its ugb rl eg over outside 5 lid edge

(16) and engages with its |ower |eg under an outside barrel edge (18)
that runs basically horizontally or slightly obliquely in the nouth area of

barrel body (20), characterized in that dingctly behind
outer lid edge (16), which is overl apped by the upper | eg of

t ensi on3fi ng cl §@ure ) angPwhi ch i shaped in cross segtion |ike a 10
downward-facing Y, in ich jid seal (30) is arranged, bgrrel lid (12) has
an essentlally'hﬂsha d engagi ng groove (32), whith has a fl at
groove ° (48) a to
barr el Zn,\bet en a reduced-di aneter central |id.di 0)
and |id g 6) the i nside boundary of engadgin rdgfie S

f or med parf 1 ] rg a t o fwhi ch
i s connected /ff i i =Ko t eg of
tension-ggri gty noan 22)
in the uppebf rel wa bel ow upperlbarrel edge (28), whose upper
boundary repr nts esggntially horiffontal barrel edge (18) or a slightly
20 obl i qu ttach t surface for tension ring (14) and whose outl kne,
as it n?ves do rd toward transition (24) to the TulTy cylTndrica
part of the barrlel wall, is essentially desi {Shqg be increasingly
flat-conical, Bind transition (24) fro evconical area to
the fully cylindrical part of barrel body (20) is arranged at a

di stance of 80 mMmto 140 nm preferably 25 about 120 nm fromthe upper

front edge of barrel nouth edge (28), and

1 12 80

58 ) L8
2 | 62

2,

FIG.5



upper barrel edge (28) of the barrel nmouth is designed solidly as an

* outer support or sealing surface for lid seal (30) and has a width

(thi ckness) of approxi mately double the wall thickness of barre

body (20). 2. A lidded-barrel as clainmed in.claim1l having at .

| east one bunghol e 30 arranged in the barrel [id. 3. A

| i dded barrel according to claiml owsﬁ/ayherein t he conical outline

of the barrel wall inside indentation €2 bel ow hori zontal attachnent

surface (18) for the lower leg of tension-ring closure (14) is nade

at an acute angle of between 15[err] and 30[err], preferably about

18[err] to 20[err], at transition (24) to fully 35 cylindrical part

(26) of barrel body (20). 4, A lidded barrel according

to claim1, 2, or 3 wherein the radial depth of indentation (22),

measured fromthe extension |line of fully cylindrical part (26) of

barrel body (20), |is between IZ—mmand/ 25 mm preferably about

mm 5 5. A lidded barrel acfording to any one of the preceding

cl aims, wherein slightly obligue barrel edge (18), which is used as

an attachnment surjace fo th¢ |ower |eg ofygension ring (14) and

whi ch sinmul t aneg# upper aoundaﬂ% of indentation
mm

(22), is fornmedfat a distance o yut 00 M to pref erably
about 15 mm frlom upper barrel \ N he‘au!may, al | 10 . of barrel
body (20). . - ..Mr-.élm, one of the
precedi ng cl ai ms,\ wherei n Al .‘m; X \4'% h edge (28)
t hat points upwar d\or vertical ‘ln;m 03 .@ ially
circular cross ; %7/,//?/ ' Q). 15
7. A lidd oN/ Hf ﬁ‘clains,
wherein d p ;!f'.. ﬁ'the

bl ow ol di ng process b ; 2 ﬁ!

deffﬁnable
pl astic of the barrel a3

peri pheral flange edfs .
mmis formed outside on thy

the horizontal support surfa

N

12

about 3 to 5
OAt -govw dt h of

[/

R

18

66
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tension ring (14). 8. A lidded barrel according to any one of
the preceding clainms, wherein below in the transition area fromthe
cylindrical barrel wall to barrel bottom (34), barrel body (20) has
a peripheral solid bottomroller ‘cage (36) with a 25 trapezoi dal cross
section at the bottom and thinner armc Eﬁecting to barrel body
(20), and bottomroller cage (36) ha's&,? st exactly the sane outside

di aneter as tension ring (14) when in the closed state. 9. A

| i dded barrel according to any one of the preceding clains, wherein

with barrel lid (12) put on and tension ring closure (14) in place, it has
a 30 hei ght/di ameter ratio of about 1.57 for a capacity of about 30 US
gal | ons. 10. A lidded barrel according to any one of clainms 1 to
8, wherein with barrel Iid (12) put on and ten$<ma§;ng closure (14)
in place it has a heighi di aneter ratio of about 1.,82 for a capacity
of about 35 US gal |l ons. L1 A Iidgﬁd barrel Agcgrding to any one

of preceding clains 1 to 10, inall 35 di anet e Pysions for a 30
US gal | on barrel S "o. grrel, and the
maxi mum barrel di ak < "

29 body ro TN l«ﬁmv, i ndri cal
part (26) of the S B

l'i dded barrel accofding to any one of thegreCad

%)
Ko

with barrel lid (1) put on and tension ri\ng 59X ¢yt has
a b5 hei ght/ di glreter ratio of about 1.0 /’ / .(:.ngf g@ S
gal | ons. 13. A lidded barrel acco\#/ ‘ "
precedi ng clai ns, {wherern WTih barrg \ ’ﬁ;’ A knsi on
ring closure (14) Jin pl aca_z it has §8 %" , S d out
1.49 for a capacitly of about 52.5 US¥{g ‘&)\A ggedl barrel
according to any gne of claims 1 to & W N R ’n (12)
put on and tension ring closureg@l4) M P @

hei ght/di ameter rgtio of about 1.55 Rg I }e hhons
15. " A lidded bfrrel according ta\ank ppéA : 3] yhpkglhVa) |
di aneter di mana'bo s for a 36 US gallldQ D I e _Ae %¢Z'M 52.5 or
55 US g&bl ¢pn barrel, angll‘th L TR O ’I' I N tée area of
two barrel l .

86




15 body roller cages (38), which are arranged in fully cylindrical part
" (26) of the barrel wall or in the area of tension ring (14) and
bottomroller cage (36), is about 474 mm 16. - A lidded
barrel according to any one of clains 1 to 14, wherein fully

cylindrical part (26) of barrel body (20) is at Ieast three quarters as

high as 20 . |idded barrel (10) ove«al U/ A |idded barrel
according to any one of the preceding clalns mhereln t he coni cal
outline of. the barrel wall inside the |ower indentation above bott om

roller cage (36) is made at an acute angle of between 15[err] and 30[err],
preferably about 18[err] to 20[err], at the transitionAzpward to fully
cylindrical 25 &%) of barrel body (20)12 12 | i dded

barr el accordl or any one of claiph appended

to claim2 wherei IS de5|g ed to

be laterally syggetdtate: i e PTIRET [BEH g (42) or
YN r— .4 D\ ‘:N

bung ho USRI FSET2a .-\_3,_:\ ,4 wn-in centra

di sk-shaped lid #0% ¢ the projection
i Ainside flat edge:
of engagi ng grogve (32). A Ildded barrel accondi ng to any one
of the preceding clains, mhereln two ring flanges (54 56), which are
some di stance apart, are nade OQ;:E r side of bafrel lid (12)
inits outside prea, the distan etween th is 35 aboyit 10 mmto 30

mm preferably fabout 18 mm and the axial ex i on of

ring flanges (94,56) in barrel body (20) is about 10 mmito 30 mm
preferably aboyt 18 nm @ A Ii barrel accordifg to claim?2
or any one of ¢lains 3 to 18 when appénded to claim 2 jwherein a bore
(76) is introdyced In 1nner ring b5 and (b6) and/or in ter ring | and
(54) directly iln front of discharge bung (42). 21. A |idded
barrel according to claim 20, wherein bores (76) rung t hrough ring

| ands (54, 56) @bliquely to bung (42),~and do so with a steepqr sl ope
to the bung than incline (68), so thag | owest point (78) is produced in




10 t he upsi de-down drain position at the outer edge of the bunghole.
C 22, A |idded barrel according to-claim2 or any one of clains 3 to 21

when appended to claim 2, wherein in upside-down drain position, a radial
groovel i ke indentation (74), viewed fromthe inside directly in front of
bung (42), is designed as a draigﬁ?e canal, in which bore (76)

| eading to the 15 bunghole is pro id by inner ring land (56).

Dated this 15th day of April 1997

MAUSER- WVERKE GVBH : Pat ent
Attorneys for .the Applicant:

F.B. RICE & CO angl e of between 15[ err] and 30[err], preferably
about 18[err] to 20, at the transition upward to fully cylindrical part
(26) of barrel bgofy (20). 17. Lidded barrel according to at |east one
of the precedings=¢lains 1 to 16, wherein the upper plate of barrel lid

(12) is designed to bgl ateral
next to bung (42) or RN

drawn-in centra

y symetrical to both sides and inclined

0), _and i ncline| (68) qr the greatly

.’ :
"
1

~r
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A
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o
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N aisk-shaped lid part extends on the outside as far as the projection or
origin of inside ring land (56) or as far as the inside flat edge of

engagi ng groove (32). 18. Lidded barrel according to at |east one of
the preceding clains 1 to 17, wherein two ring flanges (54, 56), which
are sone distance apart, are made on the |ower side of barrel lid (12) in

its outside area, the distance betv@ehl§hemis about 10 mmto 30 nm
preferably about I ng; andst he axi al extension_of ring flanges (54, 56)
in barrel b fzi 2 pr ef erably about 18 nm
19. Li dded D3 ' i NQ Sk o 17,
wherein a bgrg A) s H-n 7 2 I n outer
ring land (5 Li dded
barrel accorg

\

L8

40




Wherein bores (76) run through ring lands (54, 56) obliquely to bung

<~ (42), and do so with a steeper slope to the bung than incline (68), so

that | owest point (78) is produced in the upside-down drain position at

t he outer edge of the bunghole. 21. Lidded barrel according to at

| east one of the preceding clainms 1 to 20, wherein in upside-down drain
position, a radial groovelike i ndenlmZImw —(74), viewed fromthe inside
directly in front of bung (42), is "designed as a drai nage canal, in which
bore (76),leading to the bunghole is provided by inner ring |and (56).
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