Li dded Barrel with Barrel Lid and C anping-R ng Cosure The object of this
invention is a |idded barrel for the storage and transportation especially

of —heazardoos—burkatertats T particutat e, paste or figuird form
consisting of a cylindrical or cone- shaped |idded barrel body with an
upper, radially asymetrical barrel |lid and a U shaped cl anpi ng-ring

cl osure which in the area of the upper barrel opening hooks under a flanged
rimprovided on the outer barrel wall whilte gripping the outer U shaped rim
of the barrel |id and, when in the closed position, pressing it against tre
barrel opening for a closure inperneable to gas and |iquids, the.ﬁbﬁiéﬁél d
f eat ur MAUSERWBEHRKE GribHit top and its outer rima circular groove Gd03l a
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| ocat ed, recessed bung well (i.e. bung enclosure) including, as the case
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the first V\:hE{) he rimof the lid slips out of the upper part of the

cl anpi MYPFIHG; l%rs 84 ng the lidded barrel |eaky. Especially barrel lids
made of a thernoplastic material (hard plastic) will. often crack and break
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- venting/bunghole in the opposite peripheral area), the adjoining areas around the bung well or the
transitions between the normal barrel-lid top level and the bung well are most vulnerable to
impact, i.e. breakage-prone in the event the barrel is dropped and are the most likely to develop
material overstress with attendant cracks and leaks. The same: is true for barrel lids which are
provided with bung wells but not with bungholes and fittings or spouts.
In cases of extreme stress such as internal-pressure tests, diagonal or lateral (side-wall) drop tests
involving a barrel lid attached to a corresponding lidded barrel by means of a clamping ring,
local overstress in the areas most strongly dented and thus most exposed to tensile stress plus
- substantial superimposed bending stress wili cause these areas to be the first where the rim of the
lid slips out of the upper part of the clamping ring, rendering the lidded barrel leaky. Especially
barrel lids made of a thermoplastic material (hard plastic) will often crack and break in these
areas even though they remain attached to the rim of the barrel body. The areas of the barrel lid
which include the peripheral, recessed bung wells (perhaps even with a raised spout) are usually
more rigid and inelastic than regular peripheral areas of barrel lids not containing bung wells.



-2 - Avery significant reason for the breakage and cracking in the
i medi ate area of the recessed bung well, addressed in this invention, is

the-presence—tm—stuch—radiatty asymmet T T barret—td3s=0f di fferentiated

| i near extensions or surface |engths. The |inear extensions are neasured
fromthe center point of the lid to the upper, horizontally |level edge of
the outer inverted U-shaped rimof the lid that opens up toward the bottom
It is in these very recessed bung wells that the |linear extensions are
relatively shorter. This is true even nore so in the case of barrel lids
with a second circular corrugation which is interrupted by the b

encl osure. \Wen there is an increased_ipnternal pressure, for instance in an
i nternal -pressure test, shorter |inear “extensions in the area of the bung
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Leaks His MAfhictrive Br s  GRBANGED eRERRIHAL NGt iR sqtfth@b&réﬂwﬁ%ﬁﬁeaﬁhe
base of The Crred ar, perlnetrlc gri pping groove varles in depth, with the

sai d gimprovingthe intfegrity inlextpasme stress sitlationspespecialiofa hddeﬂrhamel é¢s1wﬂab1¢
wel | or | I I I n
such rra éf%ﬁc{@égé‘%}oﬁag&dﬁh{ anoth %d%magﬁ?%?‘% eatu e of %ﬂfé
i nvent stnessmtheanéaarbundtheémngmlelf@mebhdsurface | engths, in every radial
direction of the barrel lid, are precisely identical as rreasured fromthe
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According to this invention, the problem is solved by means of an appropriate prov1s1on and

configuration between the recessed bung well and the upper edge of the outer downward-
pointing U-shaped rim of the barrel lid, whereby the radial, linear extensions of the said area or
segment of the barrel lid are elongated in relation to the adjoining areas or segments of the barrel
lid. As a beneficial result, this previously critical area of the barrel lid around the bung well will
no longer display the traditionally extreme stress peaks. The areas of the barrel lid in direct
proximity to the bung well, i.e. in the transitional area between the recessed bung well and
adjoining areas of the barrel lid, will no longer be the most likely location of leaks or cracks.

In an enhanced conceptual version of this invention, the base of the circular, perimetric gripping
groove varies in depth, with the said groove base being deeper in the area or areas in front of the
bung well or wells than in the circumferential areas away from the bung well, in such manner
that, according to another characteristic feature of this invention, all of the linear extensions or
surface lengths, in every radial direction of the barrel lid, are precisely identical as measured
from the center of the lid to the upper edge of the rim of the lid.



-3- This design step permts controlled conpensation for divergences of the
linear extensions in the lid areas around the bung wells. Gven identical

/'ri rear—extensions, thetTd—areas ar ound the bung~wet 5 Wit not—be

subj ected to greater stress |loads than the remaining Iid areas, or at |east
significantly |l ess so than without this conpensating nmeasure, and the rim
of the Iid will no longer slip out of the clanping ring, or indeed break,
more readily in the area of the bung wells, as has traditionally been the
case in the previously critical lid areas around the bung well. In

anot her preferred design inplenmentation of this invention, the béﬁb&ﬂlﬁﬁd
di splays greater linear extensions or surface |engths, neasured in the
radial direction, in the areas around or in front of the bung mell(s) t han
i n t he Thisalesigawtep fermits controbled gompénsetionrfoir divsegemressofithe inesr extensions indbe

d f th k
el 117 8 B A R RE it sh Al Ulnkichls 1Ry B hd >0
conpar &xellyahu notiles subjmtdd tb igtkeatar stressdowmds tI:l]amite rdm@mggldmaS, oriatdeasbf f set by
90 I h hi
nvent FigticERLY esgih AR st i Qurbitine oo PR E Bl GRS ' ©
circul gn ?f slip/@t@m dlsmping hmgamaadeddrbréal@nmr@feadlﬂrﬁlddha grealolf thehungowellse

el 1 < R gy e shse o e BRHOM ST A e o P et 0

circunferential direction, extends over a Iength of perhaps between 20 nm

and 80 nd pyeferab sane .to SItIO fromthe
gr eat ef@ ﬂ%ﬁ?’r’ RS‘FtreFﬁ‘g ngqﬁ‘ag%t%%r %@E{SWY%“PPéﬁ? b?ﬁeqﬁwé{liﬁg

the r e%éﬂeﬁéff 1?hsb& sgusfaeéo 1eﬁgm§ tmfmlteﬁ wfhetrhﬁamll ml 16n, A e ageastdﬂ@dd! dimﬁ@m?t ﬂié)
areas offse y relative to g, we can be ur 0

cont i nRmewRl(p) thaindhe greas aWey tg?h'&tga'f’gﬁ% ﬁi"&‘q 1gpicpnt,

desi r ablgiction ofﬁ'l% s&es%eﬁskghwmmﬁ: Stifr £¥%4 20tnd he bhhg well(s) 4id eHesMistéring
direction, perhaps_exactly as far as the bottom of_ the bung )hV\EII tl(ioncer ned

(meani n§ stmg psﬂwgmélm@m Blace in the gemparptively pnerticatlid prvasiae $BURg oove
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barrel -1 | d di aneter of about 560 nm shoul d be between about 5 mm and 15 mm
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t he deptiptel iéeerwhich,dh the circumferential direction, extends over a length of perhaps between
20 mm and 80 mm, and preferably 60 mm. By the same token, the transition from the greater
depth of the groove base directly in front of the bung well(s) to the regular i.e. shallowest depth
of the groove base in the lid-segment areas offset by 90° relative to the bung well(s), can be
configured to be continuous, and preferably uniformly gradual. In any event, it will be desirable
for the deeper groove base to extend, in the circumferential direction, perhaps exactly as far as
the bottom of the bung well concerned (meaning the bung enclosure) is wide. The difference in
depth of the groove base between the deeper section and that of regular depth in the case of a
larger lidded barrel with a cap.acity of about 55 gal. (220 liters) and a barrel-lid diameter of about
560 mm should be between about 5 mm and 15 mm, and preferably about 7 mm. In the case of a
smaller barrel with a capacity of about 36 gal. (120 liters) and a lid diameter of about 460 mm,
the difference in depth between the deep section of the groove base and the regular groove base
should be between about 2 mm and 12 mm, and preferably about 6 mm. The linear extension in

- that area will be elongated by twice the depth differential.



-4- I n another preferred design enhancenent according to this invention,
the barrel |id is provided in the outer rimarea of the flat lid plate with

/’/a secont—ftity—or—partty perTetTTC groove Serving as an
e

| asticity-enhanci ng expansion channel. The presence of this second groove
further inproves the flexibility and resilience of the barrel lid in both
the radial and axial direction especially in an internal pressure test.
In a further refinenent of thi's invention, the radial |inear extensions of
the barrel-lid segnent areas in front of or around the bung mell(st Ss' I
as the barrel-lid segnents away fromthe bung-well| areas.are pre lle
by a defined degree of steepness, i.e._gangle of inclination, of the conical
or rounded circular sections of the side wall of thgégroove or. grooQves.
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has a %ﬁ‘i’fc - : Atk A L BRARAO T 1REatSkMRRAs8 M and 25 mm and

prefer ymgglgfﬁei@%%%ngggn t%e un%er—si de ofs the barrel |id the external
transition fromthe groove base to the conical or rounded, inclined ring

secti oy, g\'de.an Qﬁ?atioﬂ?fIhQ%eQEer%p&vie BY& drfdfbr Steeper groove sides may be limited

exclusively to the outer gripping groove having a larger diameter. In another variation, the deeper

base and/or steeper sides of the groove may be provided in both the outer gripping groove and in

' the second groove (expansion channel) of a smaller diameter in suitably matched form. The
better approach in each case may be determined for instance as a function of the diameter of the

. barrel lid, or of the lid material (suéh as PE/HDPE, sheet iron or the like), or of the size and

shape of the bung well (i.e. bung enclosure). In accordance with one desirable design version
according to this invention, the transition from the deepest groove base directly in front of the
bung well to the shallowest groove base in the lid-segment areas offset by 90° from the bung
well may also be continuous and gradual. Specific selection of the linear extensions is
advantageously implemented in the case of a liquid-impermeable thermoplastic barrel lid in
which the gripping groove has a width (i.e. radial dimension) of between 8 mm and 25 mm, and
preferably about 15 mm, and on the underside of the barrel lid the external transition from the
groove base to the conical or rounded, inclined ring section (i.e. the inside of the inverted U-
shaped rim of the lid) connects to an axially extending (i.e. cylindrical) circular element.



shaped rimof the lid) connects to an axially extending (i.e. cylindrical)
circul ar el enent.
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5—Fhe—fotHtowrng—describesamdEexXprai st s TNVention in nore detail” Wth

the aid of design exanples schematically illustrated in the attached

di agranms i n which: Figure 1 Is a partial, sectional view of the upper
right end of a |idded barrel according to this invention,
with a perinetric i.e. circular groove in the rimof the barrel lid; Fgure
2 is a top view of the lidded barrel per fig. 1; Figure 3 s a
schematic | ateral view of a conventional thernoplastic |Iidded —Q&J»‘-lflé?—l 6 at the
moment of a lateral inpact (dropped sideways) on the ground; Figure 4 S

a front view of the conventional thernoplastic barrel per fi g 3 at the
noment Thé following describes andtexplaingi this/invention in mpradetaihwith éhepid ofidesign gure 5

IS a per ' - %ﬂﬁr | Q%‘ﬁﬁgﬁ ¢hhdi ng to this invention,
show n%ﬁ,&’ﬁg&&ﬁ&@{ﬁ@ﬂﬁ%@? o] iﬂgé%t%gﬁ%e@a e llgarre lid and the cl anpi ng
ring, Figure 6 is a top view of the barrel Iid with clanping ring per
fig. 5. Figure 7, S ) - 4l ] - i t hout
bung ofiEHThe: Fistpte Secol oo BF 8 Tpbéridt fpdh! A RUARANEL aoRthe U 1OV
this invention; Riginvention, withhopainetric besielat gmovein theeinbaf thelbatrebligier

fig. 8_away.fromthe bun | I.s.. Fiqure 1 . shows a cross section of the
barr el F’rguﬁgl%er fi‘%f!mg‘?%"?8ﬁﬁﬁl’f5‘8?‘ﬂ’%aﬂé’%ﬁﬁls; Figure 11 is atop view
of “anoFfke par r elis 4 scheMatio laéralview of hicenventiondl ithermoplagtic Bdded barrebatdhs a
cross section of another m)gi'.fied. arrel lid: 55:‘?@ e 13 shows a parti al

cross section of MatRAmhef 2 laigral imnagt (Gronpstl sideyay 5’8}”&“;14 shows a

Cross ggaird 4N Of i Herohiwiew of tieboneéntiongl thérindpidstic bhrrélqich figLoat the hicgnent of n
figure 1, the nunber 10 refers totglidd d barrel according to this
i nvention, with Shesid lateraldmpagt-on the govAdied barrel 1id 14 and a cl anpi ng

ring 1?@?@5 bar 5&) pbrsphctide VidwsfRbMeE Edded el aicordiﬁ%\fo thisdnventios, showangl a
e

U shap ' an outer circular

1d- rim 20 opening up toward. the bo}tom Wit
el ement 22 and a#extindtthe detached bapeblid aad e clappung A8%aped rim 20 hol ds a

bar ol J1F89,°) n%g%ﬁ‘?*‘ﬁﬁ“& O L g e 8 S inst the upper
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g?pgﬁfg‘?ﬁ%’? girr:n? SPVNRLR o dRsthébatrel fd hordihg tBMis iA¥entiofl; t he 1 nner
" Figure 9 shows a cross section of the barrel lid per fig. 8 away from the bung wells;
Figure 10 shows a cross section of the barrel lid per fig. 8 through both bung wells;
- Figure 11 is a top view of another barrel lid according to this invention;
Figure 12 shows a cross section of another, modified barrel lid;
Figure 13 shows a partial cross section of another, modified barrel lid; and

Figure 14 shows a cross section of the barrel lid per fig. 11 through both bung wells.

In figure 1, the number 10 refers to a lidded barrel according to this invention, with a barrel body
12, 2 mounted barrel lid 14 and a clamping ring 16. The barrel lid 14 incorporates a central, flat
lid plate 18 and a U-shaped lid rim 20 opening up toward the bottom, with an outer circular
element 22 and an inner circular element 24. The U-shaped rim 20 holds a circular gasket 26
which, when the clamping ring 16 is tightened, seals the barrel lid 14 in gas- and liquid-
impermeable fashion against the upper mouth edge of the barrel-body opening. The central lid
plate 18 is connected, via a downward-tapered circular element 28, to the inner circular element

- 24 of the U-shaped rim 20 in such fashion that between the tapered or rounded circular element
28 and the inner circular element 24 of the U-shaped rim, partly extending into the opening of



24 of the U-shaped rim20 in such fashion that between the tapered or
rounded circul ar el enment 28 and the i nner circul ar el enment 24 of the

U—shaped—r+nr—partty extendimg—Tnrto the opent ng_ of

-6- the barrel body, a circular gripping groove 30 is created. In the
regul ar areas of the lid (away fromthe bung wells and away fromthe

resi due-draining slope), the gripping groove 30, roughly wedge-shaped in
this case, should have a depth of not |ess than 15 mm as neasured fromthe
groove base to the upper edge 32 of the U shaped rim 20. To provide

I nternal support pressure for stacking purposes, the central, f1 38 Juhed6 I
plate 18 protrudes by about 6 to 12 mmgheyond the upper edge 32 of the rim
of the lid. The peripheral area of the flat |lid plate 18 incorporates a
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30 is deeper in the area in front of the bung wells 34, 44 than in the neighboring areas away from
the bung wells 34, 44 outside the slope 40. Several barrel-lid segments are marked to show this
more clearly. The lid segments a, b and b' are symmetrical. The lid segments ¢ and ¢' directly in
~ front of the bung wells 34, 44 are of different circumferential lengths corresponding to the width
~ of the bung well 34 and 44, respectively, and their groove base is deeper. The lid segments a, by

-

contrast, define the area with a regular depth of the groove base while the segment areas b and b’
define the transitional sections from the regular depth to the greater depths of the groove base in
front of the bung wells. To explain the deformation process in the case of lateral impact (i.e.
when dropped sideways), figure 3 illustrates in a schematic lateral view a lidded barrel, where the
solid lines indicate the normal contour and the dashed lines indicate the maximum-deformation .



solid lines indicate the normal contour and the dashed lines indicate the
maxi nrum def ornmati on .

=7- comnmdi tTomat—themoment —of T hpact_on tne ground. Figure 4 is a front
view of the lidded barrel. The points critical for the |iquid-inperneable
integrity and unity of the barrel body, barrel lid and clanping ring are
marked A (fig. 3), Cand D (fig. 4). The largest axial defornmation of the
lid occurs in the area of point A The flattening al ong C A-D produces
strong radial inward tensile stress in the exterior areas C and D._1In éh se
two areas, the barrel body, i.e. the rimof the barrel body to '

lid is attached by nmeans of the clanpipg ring, also wants to expand
strongly in a radial direction; this, too, creates strong outward tensile
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radi al |inear extensions; however, this ‘enhancenment of the |inear
ext ensi ons nust exclude the bung areas so that these areas, having shorter
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material, are the trouble spots in the case of extremrme Dending stress,
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extensions may be selected throughout so“as to

movement while the contents of the barrel want to continue moving in the direction of the drop

(surge pressure). At that point the lid will buckle strongly in the axial direction, reducing its
diameter and causing its rim to be pulled out from under the upper part, or leg, of the clamping

ring.

The elasticity of a barrel lid can be improved by providing an additional circular expansion
groove in the perimeter area of the central lid platé, elongating the radial linear extensions;
however, this enhancement of the linear extensions must exclude the bung areas so that these
areas, having shorter linear extensions while being more rigid by virtue of the bung-spout
material, are the trouble spots in the case of extreme bending stress.

The measures provided by this invention permit a precise selection of the linear extensions in the
barrel lid. On the one hand, identical linear extensions may be selected throughout so as to
truncate .étress peaks and obtain a specific stress relief in the areas of the bung enclosures; on the
other hand, intentionally nonuniform linear extensions can be selected so that for the lid
segments ¢ and ¢', incorporating the bung enclosures, longer linear extensions are present than



truncate stress peaks and obtain a specific stress relief in the areas of
t he bung encl osures; on the other hand, intentionally nonuniformlinear

EXtEensTons Tcanm be Selfected so that _1tor the fi1d segnents ¢ and ¢,
i ncorporating the bung enclosures, |onger |inear extensions are present
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instance in the |id segnents a, offset by 90[err], in such fashion that the -
hi ghest stress | oads are shifted into these uncritical, highly elastic lid

ar eas. Figure 5 shows another |idded barrel. 10 with the barrgel Iig 14 and
clanping ring 16 detached. The barrel body 12 is equipped in i1oJu ral '

cylindrical area with two protruding rglJing hoops and at the transition
between its side wall and the barrel bottomw th a nassive, perinetric
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barrel -1id desi gn exanples w || use the same reference nunbers where the '
conponents are identical.

Figure 6 is a top view of the barrel lid design per fig. 5, with the clamping ring 16 mounted.

Figure 7 shows a similar barrel lid 14' with circular gripping groove 30 and circular expansion
groove 52 incorporating the bung wells 34, 44, albeit without the bung spouts and bungholes.
Here as well, the concept of a deeper groove base in the gripping groove in front of the bung
wells is implemented. For instance, if customers want a lid without bunghole, as shown in fig. 7,
such a lid can be produced in the same injection mold as the lid per fig.6. One simply mounts
two corresponding blanks or dummy inserts in the mold. No second, expensive injection mold

for lids without a bunghole is necessary.

For simplicity's sake, the following additional barrel-lid design examples will use the same

reference numbers where the components are identical.

Figure 8 illustrates a liquid-impérmeable barrel lid 10 which, in a special design version, is
provided with a flat groove base, about 16 mm wide, in the outer circular gripping groove 30.
Connecting to the inverted U-shaped rim 20, with a short outer leg (i.e. circular element 22) and
an inner leg (circular element 24) which in this design version is stepped or configured as a

shoulder, is the shallow groove base of the gripping groove 30. From the groove base, the inner



Figure 8 illustrates a liquid-inperneable barrel lid 10 which, in a special
design version, is provided with a flat groove base, about 16 mmw de, in

the—outer—cirrcutar—gripprmggroove 30, Conmecting to the Tnverted U shaped
rim20, with a short outer leg (i.e. circular elenment 22) and an inner |eg
(circular element 24) which in this design version .is stepped or configured
as a shoulder, is the shallow groove base of the gripping groove 30. From
t he groove base, the inner '
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its inner boundary by the outer conical sidewall of the expansion groove 52. It can also be seen

that both sides of the lower-lying section 54 of the gripping groove in front of the bung well 34
bound on the sloped connecting sections 58, and both sides of the lower-lying section 56 in front
of the bung well 44 bound on the sloped connecting sections 60 to transition to the regular, i.e.
higher, level of the groove base of the gripping groove. |

Figure 9 is a cross-sectional view of the barrel lid per fig. 8 in an area away from the bung wells
such as a lid area offset by 90° relative to the bung wells. The outer area of the central lid plate
18 is provided with the V-shaped expansion groove 52 having an opening angle of about 90°.
Between the expansion groove 52 and the gripping groove 30 there is once again the inverted V-
shaped circular element 66 (ridge) opening towards the bottom. In this case, the regular-depth,
shallow gripping groove, represented by a solid line, has a width or radial dimension of 15 mm.



Figure 9 is a cross-sectional view of the barrel lid per fig. 8 in an area
away fromthe bung wells such as a lid area offsqt by 90[err] relative to

thebung—wetts—Theouter—area of tHe centrat tTuprate 18 IS provided with
t he V-shaped expansi on groove 52 havi ng an openi ng angle of about 90[err].
Bet ween t he expansi on groove 52 and the gripping groove 30 there is once
again the inverted V- shaped circular elenent 66 (ridge) opening towards
the bottom In this case, the regul ar-depth, shallow gripping groove,
represented by a solid line, has a wdth or radial dinension of 15 .
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outer circular le
- is between 8 mm and 30 mm, and preferably about 14 mm.

Figure 10 is a cross-sectional view through the bung areas of a slightly modified lid 14. It shows,
in solid lines, the deeper groove base of the gripping groove 30 in front of the bung wells 34 and
44; the regular, shallower groove base of the gripping groove away from the bung areas is
indicated, for comparison, by a dashed line. The axial dimension of the outer circular element 68

* is larger in this design variation than the axial dimension of the inner circular element 70. The
axial dimension of the outer circular element 68 should be between 8 mm and 30 mm, and
preferably about 18 mm, while the axial dimension of the inner circular element 70 should be
between 8 mm and 20 mm, and preferably about 12 mm. In typical barrel lids with peripheral
bung spouts, the bottom plane of the bung well is generally at the same level as (i.e. flush with)
the groove base of the circular gripping groove. One of the major features of the barrel lid



Is larger in this design variation than the axial dinmension of the inner
circular elenment 70. The axial dinmension of the outer circular el enent 68

nm I'Te the
axi al dinension of the inner circular elenent 70 should be between 8 nmm and
20 mm and preferably about 12 mm In typical barrel lids with peripheral
bung spouts, the bottom pl ane of the bung well is generally at the sane
| evel as (i.e. flush with) the groove base of the circular gripping groove.
One of the mpjor features of the barrel lid
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the regular groove base (away from the bung area). In addition, at certain points within the

course of the gutter, sloped passages 76 (holes) are provided in the two cylindrical circular
elements 68, 70. This will allow the very last residue of the liquid that may have collected behind
these circular elements to exit via the drain bung by themselves. The drain gutter 72/74 with the
holes 76 can also be seen in the cross-sectional illustration of the barrel lid (per fig. 11) in figure
14. The same barrel lid is depicted in figure 13. The only difference here is that in lieu of the 3/4"
bung a fine-pitch threaded 2" bung (US version) is used.

Figure 12 shows the same barrel lid minus the bung spouts and bungholes. For its production, the
tools for the various bung spouts are simply replaced in the injection mold with appropriate
dummy blanks. | )

It is a matter of course that the individual features described here and illustrated in the diagrams
can be mutually interchanged and combined in any way.



bung a fine-pitch threaded 2" bung (US version) is used. Figure 12 shows
the sane barrel |id mnus the bung spouts and bungholes. For its

protducttof—the—toots—for—thevartous bung SpouUtrS are sinply replaced in
the injection nmold with appropriate dummy blanks. It is a matter of course
that the individual features described here and illustrated in the di agrans
can be mutually interchanged and conbined in any way. -
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products and admissible even for certain hazardous substances.

While conventional lidded barrels filled with liquid typically start leaking, and the lid even _
comes off in many cases, when the barrel is dropped from a height of as little as 1.2 m, the lidded
barrel according to this invention remains absolutely leakproof even when dropped from a height
ofup to 1.4 m. '
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Upper facing edg
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12 Barrel body o 72 Drain gutter (outer ridge)
14 Barrel lid 74 Drain gutter (inner channel)
16 Clamping ring 76 Pass-through hole
18 Central flat lid plate 78 2" bung (US version)

20  U-shaped rim of lid

22 Outer circular element (20)
. 24 Inner circular element (20)

26 Gasket (14)

28 Sloped conical circular element

.30 Gripping groove (20/28)

32 Upper facing edge (20)

34 Bung well

36 Bung spout

38 Bunghole

40 Residual-drain slope (18)

42 Seal-off cap

44 Bung well

46 Flanged rim on lid

48 Casing flange

50 - Inliner

52

V-shaped expansion groove

54 Lower-lying section (30, 34)

56  Lower-lying section (30, 44)

58 Sloped connecting section (30, 54)

60  Sloped connecting section (30, 56)

62 Outer side wall (52)

64 Inner side wall (52)

66  Circular element - ridge section (52/30)
68 Outer cylindrical circular element

Lower - | yi ng

oped connecti ng
Quter side
ri dge section
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V96 UParentT gal ne o —Hrdded—————
barrel (10) for storing and transporting particul ar hazardous,

solid buik materials, consisting of a cylindrical or conical H"lﬁT"lﬁf)ﬁl" "IIIIHIII
(12) with an upper, asymetrical barrel lid (14) and a U shape
cl anping-ring closure (16) which hooks under a flanged rim (48) prow ded on

the outer barrel wall in the area of the upper barrel opening whlle
cl anpi ng over the outer rim (20) of the barrel lid (14) and, mheM'

cl osedppOSEERONE é?dlﬂﬁ the said |lid agai nst the barrel opening f@no®y
cl osure i npernea to.gas and liquids, the said barrel lid (14) featuring

at | east one bung vveII (34, 44) recessb‘bl'l n the periphery of the cent%

lid plate (18) which bung well may incorporate a gas- and |iquid-seal abl e
bunghol e (38), ‘while between the central flat lid plate (18) and the rim
(20) of the lid at |east one mrcd’_&_ﬁmmmrlc gri pping groove (30) is

Phe " upfdr  clraRiBlbrte) fof stoll ahf EBr Pl RESTTALarb UG o e Btk A1
![ |h d (1m)at?1lals; adsﬂsmhpg«ufasyhmhwtmomdmlbanblbndy)(l@mﬂm uppexs asymmaticabn t hat
thg LS !%r? lé’égé‘lﬁ?nad{%@%?p@néﬁéﬁl%g r{rﬁeg(aci %(‘1%5 }9{@]%121?) ar r ef‘(q‘ané ar e;@gi lid
|S'eg me npmarict&deinctng atitetibirrel weilldhitenaremof the uppar4galah'e44l opegingawhitd clampingrovesther

|

1 ot apmetin GUF S e BRrei ) ok S s sloseg nddition, ofésbing e S Ha BBk oS
BT ot o e ORAS W“’v‘ﬁ“’é‘ﬁ?ﬁm"m e e et ot
of 't heabigigoneppayell 3, “hnyeces i e prstery ot e st ipiate ¥ TRach e ¢ om
tﬂgr gg?fg}l:%dﬁlaﬁrp?%ﬂ?a 841 and liguill-sealkbld Gafdg mﬂé(ag ), velsild ulselmbm mg tertral lat lid .
o1 . pite GESand e prfers Jepsbione gplef periigd et stnove (3ed3) "

di spl apgovidigf orm y identical |inear extensi ons or surface |engths as

measured in the radial direction fromthe center of the lid (14) to its
out er chanactegized in that

between the recessed bung well (34, 44) and the upper edge (32) of the outer inverted-U-shaped
rim (20) of the barrel lid (14) suitable provisions are made and incorporated in such fashion that
the radially linear extensions as measured from the center of the lid to the upper edge of the U-

| shaped rim (20) of the said barrel-lid area or lid segment are elongated in relation to the

neighboring barrel-lid areas or lid segments away from the said bung well (34,44).

2)  Lidded barrel as in claim 1,

characterized in that

the groove base of the circular perimetric gripping groove (30) varies in depth in the
circumferential direction, the said groove base being deeper in the area or areas in front of the
bung well(s) (34, 44) than in the circumferential regions away from the bung well(s) (34, 44).

3) . Lidded barrel as in claim 1 or 2,

characterized in that

in the areas around the bung well(s) (34, 44) as well as in the areas away from the bung well(s) -
(34, 44) the barrel 1id (14) displays uniformly identical linear extensions or surface lengths as
measured in the radial direction from the center of the lid (14) to its outer rim (20).



-15 - 4.) Li dded barrel as in claiml1, 2 or 3, characterized in that
the transition fromthe regular, uniformdepth of the groove base of the

perinmetric, cilrcular groove (30, 52) outside the areas. in fronf_of the nung

wel I (s) (34, 44) to the greater depth of the groove base directly in front

of the bung well(s) (34, 44) is in each case formed by a flat ﬁlm

sl ope or a sloped connecting section or el enent (58, 60). 5“'" | (I“]H'Il””“l
barrel as in claim4, characterized in that the sloped connectl ‘ng %l & s
(58, .60) extends in the circunferential direction over a |length of E?ogé 20
mmto 80 nm and preferably about 60 mm 6.) Li dded barrel a

1, 2, 3, 4 or 5 characterized in thati§be transition fromthe greater
depth of the groove base directly in front of the bung well (s) (34, 44) to
the regul ar, shallower depth of the groove base in the |id-segnment areas

of f set 4§y gﬂ&{ea]baﬁgjétlhyﬁuhq Qi&g:;bung wel | (s) (34, 44) is continuous and
preferably al ong an even, gentle slope. 7.) Li dded barrel as in claim
1, 2, 3characterige Gllﬂ!,ﬂaracterl zed in that the section (54, 56) with a deeper

?(rjg(r)\rlecal to th S{eﬁe%‘pai’ e %ung mpf@@ﬁ%ﬁ%%@gﬁm&% e ga?lr)grt
as in groeve(3Q,153) putemledierageasl inifront of the biing whliish Qe Ad)todhe g‘eaﬂeadeﬁtbgf the

bar o1 814o8e e el i M3t e GGG 3, PRI 4 O bR e e
deeper trgnsitiorml blape ona slopédconagetingrsectionoreldmeant (58 60kt ween about 5 nm and 15
mm and preferably about 7 nm

5) Lidded barrel as in claim 4,

characterized in that |

the sloped connecting element (58, 60) extends in the circumferential direction over a length of
about 20 mm to 80 mm, and preferably about 60 mm.

6.) Lidded barrel asinclaim 1,2, 3,4 or 5,

characterized in that

the transition from the greater depth of the groove base directly in front of the bung well(s) (34,
44) to the regular, shallower depth of the groove base in the lid-segment areas offset by 90°
relative to the bung well(s) (34, 44) is continuous and preferably along an even, genﬂe slope.

7.) Lidded barrel asinclaim 1,2, 3,4,50r 6,

characterized in that .

the section (54, 56) with a deeper groove base extends in the circumferential direction over a
distance about identical to the width of the bung well(s) (34, 44).

8.) Lidded barrel as in one of the preceding claims 1 to 7,

characterized in that

for a larger lidded barrel having a capacity of about 55 gal. (220 L) and a barrel-lid diameter of

about 560 mm, the difference in depth between the deeper groove base and the regular groove
base is between about 5 mm and 15 mm, and preferably about 7 mm.



-16- 9.) Li dded barrel as in one of the preceding clains 1 to 7,
characterized in that for a smaller |idded barrel having a capacity of
i barTer- 11 dr aneter or_apout 460 mm—the

di fference in dept h between t he deeper groove base and the ooV
base i s between about 2 nmand 12 nm and preferably about 6 j‘mml m“l‘unlllnlnl

Li dded barrel as in one of the preceding claims 1 to 9, chara
that a second, continuous or partly continuous perinetric groove 52)

the periphery of the flat lid plate (18) serves as an expansi on ?B?WP%
11). Lidded barrel as in one of the preceding claims 1 to 10, 12July96

characterized in that the radially |ingar extensions of the barrel-lid
segnent areas in front of and around the bung well(s) (34, 44) as well as
the barrel-lid segnents away fromthe said bung well areas can be

pr edefi ped I ]gmgsoF I c steepness or .angl e of

i ncli néa?i o] e@%g?e@g%ﬁ%a% ém rcu %’r‘; el enents constituting the

si de Wflidracteﬁzedlmgmlmve (30 52) 12. ) Li dded barrel as in one of the

precedin ra i 2l ag. Ber
gr oovefoﬁg a@?ﬁ@&ﬁ%"&% %p?ﬁé'zang f?&h @? %u? dc/);rllmc??él lﬁ{edlgtrng%ge
S lhde}/\/adﬂout 4%0 ini¥, Ttlﬁsldlﬁemnue invddpth belwbblethﬁldbqyer graoyp |ba§;= apddberegao graeaei ng
t he er di anet | dded .ba a s QIS of the preceding
cl ai s a%ef%b%swe%%fo&t:% ?%‘311# #gab}yo%oé on of a deeper groove base
or the variation of the angle of |ncI|nat|on of the groove sidewalls is
I npl enented_jn th the oute | [o 30) having the |arger
di anet K anBld@ﬁ‘ig Azl gsdn B‘i‘%%{}gg é?‘i'ﬂgeﬁﬁﬁs i/ﬁ’eé’smal | er dianeter.
characterized in that |
a second, continuous or partly continuous petimetric groove (52) in the periphery of the flat lid

plate (18) serves as an expansion channel.

11). Lidded barrel as in one of the precedmg claims 1 to 10,

characterized in that
. the radially linear extensions of the barrel-lid segment areas in front of and around the bung
well(s) (34, 44) as well as the barrel-lid segments away from the said bung well areas can be -
iaredeﬁned and preselected by means of a specific steepness or angle of inclination of the conical

or rounded circular elements constituting-the side walls of the groove (30, 52).

12) Lidded barrel as in one of the preceding claims 1 to 9,
characterized in that
the provision of a deeper groove base or the variation of the angle of inclination of the groove

sidewall is limited exclusively to the outer gripping groove (30) having the larger diameter.

13.) Lidded barrel as in one of the preceding claims 1 to 9,
characterized in that
the provision of a deeper groove base or the variation of the angle of inclination of the groove
" sidewalls is implemented in both the outer gripping groove (30) having the larger diameter and
the second groove (52) having the smaller diameter.



-17- 14.) Lidded barrel as in one of the preceding clains 1 to 13,

characterized in that the barrel |id displays somewhat greater |inear
extenstons—or—surface IUIIgLIIb FTTieareas 1 m rront _or_and/ or. around the
bung wel Il (s) (34, 44) than in the areas away fromthe bung wel |l ( (34,

44) . 15.) Lidded barrel as in one of. the preceding clains, lummﬂ'lu“"“"”lllll

characterized in that the transition fromthe deepest groove, b

in front of the bung well (34, 44) to the shal |l owest groove basé ih the"

| i d-segnment areas offset by 90[err] relative to the bung well (34 44)

continuously gradual w thout steps. 16.) Lidded barrel as in dﬁéﬁmqe

preceding claims 1 to 15, characteri z_ep7_i n that the groove base of the

gri pping groove (30) has a width (i.e. radial dinension) of between 8 mMm

?n(cji (25 mm and preferably about 15 mn and on the underside of the barrel

[ 1 I roove base to the conical
rouﬁ hflrdlﬁé}lﬁéﬂ%ﬁ%ﬁ%bé*Qﬁﬁ&@ﬁ@hﬁﬁ@ﬂﬁ?ﬁngr | eg of the

[ nvertelthrh!emmmemthah of the lid) connects to an axially extending

(cyli cal ular e t he
prec ed&’ﬁ& @%s@aY%sW%%%?@?qgﬁgﬂbﬁﬁ onget %@éﬂl}ﬁ e@gla&dé;s ﬂ?&ﬁ‘f

bar r el of drd/dr kégundtthe bungwellsy (34s44)i tharin the eeas avay from the bungowill(sp(3do44)e

i nner, conical or rounded, rising circular elenent (i.e. circular section
connecting to the central lid plate (18) or to the expansion groove (52)),

ConneCl§)tOLﬁidé&ﬁmdasMbﬁébﬁ’ﬂle?ieeaﬁhgglaims/l'tcndct,i cal circular elenent (70).

18 Li dded barrel as i th i - /
) characten‘gedmthat n one o e preceding claims 1 to 17, .

the transition from the deepest groove base directly in front of the bung well (34, 44) to the
shallowest groove base in the lid-segment areas offset by 90° relative to the bung well (34, 44) is
continuously gradual without steps.

16.) Lidded barrel as in one of the preceding claims 1 to 15,

characteﬁied in that

the groove base of the gripping groove (30) has a width (i.e. radial dimension) of between 8 mm
| and 25 mm, and preferably about 15 mm, and on the underside of the barrel lid (14) the external

transitional area from the groove base to the conical or rounded, rising circular element (i.c. the

inner leg of the inverted-U-shaped rim of the 1id) connects to an axially extending (cylmdncal)

circular element (68).

17.) Lidded barrel as in one of the preceding claims 1 to 16,

characterized in that _

‘on the underside of the barrel 1id (14), the inner transitional area from the groove base to the
inner, conical or rounded; rising circular element (i.e. circular section connecting to the central
lid plate (18) or to the expansion groove (52)), connects to a second, axially extending,
cylindrical circular element (70).

18.) Lidded barrel as in one of the preceding claims 1 to 17,
characterized in that
the axial dimension of the circular elements (68, 70), as measured from the bottom of the groove

base, is between 8 mm and 30 mm, and preferably about 14 mm.



characterized in that the axial dinension of the circular elenents (68,
70), as neasured fromthe bottomof the groove base, is between 8 mm and 30

—m—and—preferabty—abrort—t4+—mm

C L M - 18- 19.)

Li dded barrel as in one of the preceding clains 1'to 18, chara “

that the axial dinension of the outer circular elenent (68) is mumlﬂ III“;"II””“'
the axial dinension of the inner circular elenent (70). 20.) *Lidded " 3

barrel as in claim19, characterized in that the axial dinension of the
outer circular element (68), as neasured fromthe bottom of the groove

base, is between 8 nmand 30 nm and preferably about 18 mm whi |19J'hg?
axi al dinmension of the inner circular el enent (70) i's betvveen 8 an
and preferably about 12 mm -18-

(((drawi ngs)))
19.) Lidded barrel as in one of the preceding claims 1 to 18,

characterized in that
 the axial dimension of the outer circular element (68) is greater than the axial dimension of the

inner circular element (70).

20.) Lidded barrel as in claim 19, \

characterized in that
the axial dimension of the outer circular element (68), as measured from the bottom of the

groove base, is between 8 mm and 30 mm, and preferably about 18 mm, while the axial
dimension of the inner circular element (70) is between 8 and 20 mm, and preferably about 12

min.

(((drawings)))



