"5 OCT 2006 PLASTIC CONTAI NER The invention relates to an industrkﬁg
packagi ng contai ner of plastic (HD-PE) such as e.g. a bunged dr GRCL2006

| idded drum a jerrican, or an inner container for a pallet container
(1BC). Such packagi ng containers or druns are used for storage and
transport in particular of conbustible or explosive liquid or solid
contents. A bunged drumtypically includes a cylindrical drumwall, a

di sk-shaped drum bottomend, and a respective drumtop end. Provi ded in
the transition zone between dﬂ#ﬁﬁTM@HFO@ﬁ@Amﬁﬂﬁ1top is a circunferenti al
carrying and transport ring (handling ring = L-ring). The drumtop end has
~formed therein at |east one bung opening which is arranged in a recessed

bunged hDhe inventibo nglatetoess indstriah faclksging @oHtinaHuf plastie (HO-PEpgucithe
upper open drum body of a |jdded drumjs _closed by an attached drumlid

and t ens?®f-G |arﬁ—‘n9ﬂﬁ’edf@mjrﬁ liddeddrymy asigriian, os Andeengaaing(ieg aopallatngs.
Jerrlcan n 0 eshe s. Any
packag, neianeE ARG SuchiPadkaBlg Bhialieds o, dtlmlss 3R tiled orxibie 5l

hazar dousandponingztiiculanbfcambustibde onemlcswé Iiagmcam sdlidi cnnaéntaut hor ity and
approved. The container has to neet certain requirenents and exhibit, for

exanpl e, suffi cient stacking stability, drop resistance and tightness.
When usi &ﬁ{tﬁ u I t I ds,
care sh@ be t j/éiﬂ %ofydﬁct(ﬁ{’ga@ arg;téjnl? IQ?H%R gépka'?}(])‘ﬂr‘ mat i on
during tmitunpmmi.lmd e § remwuatdarunﬁrcop |emcbd?1tqwriﬂchm (thB’ itragsttiohl zmge or
enptyin S0 as, to even | osi on, of vap tin xtures.. S
her o1 oretiRe g wBll ACIFL IR ¢ fueurTeiantel prBndand irannoe ingi
o (handling ring = L-ring). The drum top end has formed therein at least one bung

opening which is arranged in a recessed bunged housing (bung depression) and

has an upright bung fitting. The upper open drum body of a lidded drum is closed

by an attached drum lid and tension ring. The drum lid may also be provided with

bung openings. Jerrican and IBC inner container are closed by respective screw

caps.

Any packaging container useful for storage and transport of especially hazardous
liquid contents must be inspected by an official authority and approved. The
‘container has to meet certain requirements and exhibit, for example, sufficient
stacking stability, drop resistance and tightness.

When using the packaging container for combustible contents or liquids, care
should be taken to avoid electric charge buildup and spark formation during
manipuiation of the container, in particular during filling or emptying, so as to

prevent explosion of evaporating gas mixtures.

It is therefore an object of the present invention to provide an industrial
packaging container of the afore-stated type for storage and transport of




packagi ng container of the afore-stated type for storage and transpofigedf
1 5 OCT 2006 especially conbustible contents (liquids), having a
particul ar construction to allow use in explosive areas. This object is
attained by a packagi ng container (electrically dissipative plastic
eontainer) in such a manner that an electric connection is establ-ished
between the inside content and the bottom end, upon which the packagi ng

cont ai ner_rests, o that an exp).osive .electrostatic charge.bujl of the
Cont ent  esREAIv; a0 sbHe, e GISF s A BRME AT BBl gt el C
charge bydd Wﬂ%i\;@gpga@_y transmtted into the bottomend. The dependent
clains. set forth tfurther advantageous structural nodifications of the
i nvention. The construction of the dissipative plastic container is
characteri.zed.in .parti.cular by: realizing the electrocon Y necti on
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conductive, bung p I'n which the dissipator rod is inserted and which,
when scribgduside content andithe thotiorcend atponwihish thepaekaging CPURINAITESSsi de of
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area of the container bottomend, realizing the electric connection between
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The dependent claims set forth further advantageous structural modifications of

the invention.

The construction of the dissipative plastic container is characterized in particular
by:

- realizing the electroconductive connection between the liquid content and
the conductive outer container layer via a permanently installed conductive
dissipator rod and via a screwed, also conductive, bung pilug in which the
dissipator rod is inserted and which, when screwed in, is in electric contact with
the conductive outer side of the drum body, _

- making the length of the dissipator rod longer by about between 3 % and
30 % than the height of the container so that the dissipator rod extends from the
conductive bung plug to the most remote area of the container bottom end,

- realizing the electric connection between the liquid content inside and the
electroconductive outer side of the container body via a special further screw
plug which is also conductive and screwed into the bottom end of the container
body,

- realizing the electric connection between the liquid content inside and the
electroconductive outer side of the container body via a special plug which is




el ectroconductive outer side of the container body via a special fji ﬂ@g
screw plug which is also conductive and screwed into the bottomend of the
contai ner body, realizing the electric connection between the |iquid
content inside and the electroconductive outer side of the container body
via a special plug which-+s 2 5 OCT 2006 nade of conductive plastic and
wel ded or injection-nolded into the bottomend of the container body,

realizing the _electrjc connection between the |iquid cogt %nt i nside_and the
el ect r odBAdROf coRdustiverplasticand weldedeniniactiep-raeldedynts the holtem epd &f wal |

di npl e | erably, in the bottomend of the container body,
wher eby tﬁ%g&sgﬁgﬁ@?rmf%er made of conductive plastic is forned into the

i nterior- of trealizing thd efsctdn donnsctionchetiveenrthe licuitd aontent insidehand itli d
content. Further, i pportant .gnd .essential features of the intrqduced novel
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pl asti c layeranade dficoaduciive plastic is/famnedrinto fegntetor didhs daumagdypdndy wit h

attached_dip tub Fig. .2b.shows a, bu | ug of the bunged drum according
to Fig. :ﬁ%r&@fé_lrﬁggogmlﬂhtgeﬂfgﬁl& ﬁ?'{}gngcrewed into the bung fitting, Fig.
3a shows a sealing cap for a bung plug, Fig. 3b shows a bung plug with

attached sealing cap and inserted dip tube,
Further important and essential features of the introduced novel packaging

container according to the invention are shown in the drawings.

Exemplified embodiments of the invention will now be described in detail with

reference to the drawings, in which:

Fig. 1 shows a bunged drum of plastic in accordance with the invention,
Fig. 2a shows a bung plug with attached dip tube,

Fig. 2b  shows a bung plug of the bunged drum according to Fig. 1,

Fig. 2c  shows the bung plug screwed into the bung fitting,

Fig. 3a shows a sealing cap for a bung plug,

_Fig. 3b  shows a bung plug with attached sealing cap and inserted dip tube,
Fig. 3¢ shows another bung fitting,

Fig. 3d  shows the bung plug according to Fig. 3b, screwed into the bung fitting,




Fig. 3c shows another bung fitting, Fig. 3d shows the bung plug aGHef Hohd
to Fig. 3b, screwed into the bung fitting, 3 5 OCT 2006 Fig. 4a shows a
particul ar bottom bung fitting, Fig. 4b shows an enlarged illustration of
the bottom bung fitting screwed into the drum bottom end according to Fig.
4a, Fig, 5a shows a particular bottomplastic plug, Fig, 5b shows the

pl astic plug according to Fig. 6a, inserted in the drum bottomend, Fig.
6a shows_a plastic plug connected with_an outer layer, Fig. 6b shows an

enl ar geE'Q-Iﬁ%stﬁhQWS(ﬁlpéﬂ'qq'ﬁ!etfﬂt@ﬁw&n%ﬂﬁ'@gaccor ding to Fig. 6a, disposed
in the drumbottomend, Fig. 7a shows a particular configuration of the
outer plastic layer guided inwardly, Fig. 7b shows an enlarged
illustr@g. @b ofsholve amwemiatigeddilisteationudfethepbatiarn durgy fiiting ssoceweld irfot o Fi g.
7a, and disposed in the drum bottlg_m nd, Fig. 8 is a partial section view
in the thadunppolier endasePraiigeio Figi4a. 9 is a partial section/side view of
anot her bunged drum Fig. 10 is a side view of a pallet container according
to the invention, Fig. 11 is partial section view of a pallet container,
Fi g. 12Fig 5a sisttewsi aepadicutarfaiton plastiephigner according to the invention,
and 4 5 OCT 2006

Fig, 5b ~shows the plastic plug according to Fig. 6a, inserted in the drum

bottom end,
Fig. 6a shows a plastic plug connected with an outer layer,

Fig. 6b shows an enlarged illustration of the plastic plug according to Fig. 8a,

disposed in the drum bottom end,

Fig. 7a shows a particular configuration of the outer plastic layer guided

inwardly,

Fig. 7b  shows an enlarged illustration of the inwardly guided outer plastic layer

according to Fig. 7a, and disposed in the drum bottom end,

Fig. 8 is a partial section view in the drum top end / bung zone,

Fig. 9 is a partial section/side view of another bunged drum,

Fig. 10 is a side view of a pallet container according to the invention,
Fig. 11 is partial éection view of a pallet container,

Fig. 12 is a side view of a plastic container according to the invention, and




Fig. 13 is a side view of a plastic jerrican according to the in '

Fig. 1 shows, by way of exanple, a two-layer 220 Iite? pl astic d?gﬁﬁ%@g%
liter L-ring drumPLUS, electrically dissipative) made by a coextrusion

bl ow nol ding process and protected el ectrostatically by a conductive outer
plastic layer 12 and an electric connection between the liquid (content)"
and the conductive outer layer. The inner, non-conductive plastic layer

14, which is in contact with the content, is made of neutral plastic

(HD- PE) Figihe3 drisra side viave of a pigsticljextican aceerding i thecnvalian ¢ hr ough addi ti on
of soot) Is nade across the entire surface thereof of a conductive plastic
(surface resistance 1.1 kit to 1.4 W. In this way, a secure electric
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at 10 Vayerhdhei ipneabeorssenductiveepaslic tayrih 1¢nWhighuIR BbEry 5t t hat
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the drum body is established. The electroconductive connection between the
liquid and the conductive outer container layer is realized by a permanently
installed conductive dip tube 18 as electric dissipator rod and via a screwed, also
conductive, bung plug 18 in which the dip tube is inserted and which, when
screwed in, is in contact with the conductive outer side of the drum body
(measured resistance to ground smalier 100 kQ at 10 V). The dip tube should
hereby touch the drum bottom, and for that purpose may be provided at the lower

end, preferably with a yielding, bellow-like tube tip to ensure that the dip tube

o

extends in any case to the inner drum bottom.

Fig. 2a shows a bung plug 18 of electroconductive plastic in which the dip
tube 16 is inserted.

Fig. 2b shows an enlarged view of the bung fitting of the plastic drum 10 to
illustrate the extension of the outer electroconductive layer 12 of the drum wall up
to the upper rim of the bung fitting. As a result — as shown in Fig. 2¢c — an
eleciroconductive connection is ensured from the dip tube 16 to the outer

layer 12 of the container wall, when the bung plug 18 is screwed on.




el ectroconductive connection is ensured fromthe dip tube 16 to %IE)%TQ%B?
| ayer 12 of the container wall, when the bung plug 18 is screwed™on.

OCT 2006 Fig. 3aillustrates a netallic cover cap 20 (= sealing cap), and
Fig. 3b shows a bung plug with inserted dip tube 16, designed here as round
—-bar of conductive plastic solid nmaterial, and attached clinch ring 22 (=
contact ring). Fig. 3c shows the pertaining bung fitting, while Fig. 3d
shows all conponents being assenbled. The clinch ring 22 pernﬁnently

secur es Fige3adiusiates ametalicigous san RO dFsealipg cap)i And Fdd.p3h §hPWEd ng of

the drum with the clinch, ring,22 and . :
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the drumpyja&idsoifiimansiaki shd AeacHevcinchumigf iz et contaof rind)e i nvention in which
the electric connection between the liquid inside and the -

el ectroconductive outer side 12 of the container body is realized by a

articular further hott ' b ' ttom
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in Fig. 5a and Fig. 5b - the electric connection, et;]we n the |4 icg i nsi de
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cont ai negutbpryer A2 et drho another variation - illustrated in Fig. 6a and
Fig. 6b - the electric connection between the liquid inside and the
glectroconductive outer side 12 of

Fig. 4a and Fig. 4b show a modification of the invention in which the electric
connection between the liquid inside and the electroconductive outer side 12 of
the container body is realized by a particular further bottom bung plug 24 which is
screwed into the bottom end of the container body and also made conductive

(measured resistance to ground about 450 kQ at 10 V).

According to another variation - illustrated in Eig. 5a and Fig. 5b - the electric
connection between the liquid inside and the electroconductive outer side 12 of
the container body is realized by a special plug 26 made of conductive plastic
(measured resistance to ground about 100 kQ at 10 V) and weided into the

bottom end of the container body.

According to another variation - illustrated in Fig. 6a and Fig. 6b - the electric
connection between the liquid inside and the electroconductive outer side 12 of
" the drum body is realized by a special plug 28 made of conductive plastic and
injection-molded into the bottom end of the container body The conductive plastic
of the plug 28 is made of the same material as the. outer layer 12 of the bunged

drum.




the drum body is realized by a special plug 28 made of conductiv ﬁ%gc
and injection-nolded into the bottomend of the container body %?SJ
conductive plastic of the plug 28 is nade of the sane material as the.
outer layer 12 of the bunged drum 6 5 OCT 2006 According to another

variation - illustrated._in Fig. 7a and Fig. 7b - the electric connection
between the liquid inside and the electroconductive outer side 12 of the
contai ner body is realized by at |east one wall dinple 30, provjded
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pl ug 34 rum requires on renoval e sealing cap 20

(ori Ibgl n@k?@mWU@ont%muw|m thiediouid corfitent. rTgmeZ.Balﬂ dimeple S0 rapypbetrealizachip fitting
or bung p . E4. icts a partjcular, c fion of the dip tube 16.
The di pt W%B%‘M@O&L gY ang; &f4 B&F'SF"WBEPWCHG’ gw;agdlegnger by about between
3 %and 30 %than the height of the contai ner so that the dissipator rod
is able to extend fromthe conductive bung plug to the nost renote region
of the Eantishewskmpadicutardveniting. burly phigns2 aviffavert openings F6rand Bdh 38
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removing an inner smaller screw plug 34. Emptying of the drum requires only
removal of the sealing cap 20 (original closure), while the clinch ring 22 remains

upon the bung fitting or bung plug.

Fig. 9 depicts a particular configuration of the dip tube 16. The dip tube 16 or the
dissipator rod is designed longer by about between 3 % and 30 % than the height
of the container so that the dissipator rod is able to extend from the conductive

bung plug to the most remote region of the container bottom end.

Fig. 10 shows a pallet container (IBC) 38 having a thin-walled plastic inner
container configured with the features according to the invention. As further
shown in Fig. 11, the electrically conducting dip tube 16 is equipped here with a
bellow-like inner tip to ensure a secure contact with the bottom end of the inner

container.

Fig. 12 shows as further exemplified embodiment a 60 liter plastic container, and
Fig. 13 illustrates a 20 liter plastic jerrican with electrically conducting outer layer.

The container body may also be designed with three layers, with only the outer
layer being electroconductive. The inner layer is made of typical natural undyed




“shown in Fig. 11, the electrically conducting dip tube 16 is eqms%oﬁt‘?re
with a bellowlike inner tip to ensure a secure contact with thée bottom
end of the inner container. Fig. 12 shows as further exenplified
enbodinent a 60 liter plastic container, and Fig. 13 illustrates a 20
liter plastic jerrican with electrically conducting outer |layer. The
contai ner body may al so be designed with three |layers, with only the outer

| ayer being, el ectroconductive. The jnper | i.s, frade of . i cal, natural
undyed  Paslicisewtenal itiau coladsitiesiand Ul isteelizers). srhiehe nisdlE ana Ly
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cont ai naesdveréd droph estd plastiductntaiaetsdyers or parts are made of
el ectroconductive plastic naterial, e.g. additives |like Ti02, nano-clay,
soot, nano-conposite, metal fibers or are covered with a conductive

. h , t 1 1 .
var ni sh-g e?fég"éﬁ‘fiutgﬁ% I%&s oli2itst Bfe GRANE! Gl ¥RcREEGHIUCBVET plastic
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| engt h and extenddon{yx acr 0ss .the vertical wall region. The neasures
accor di rﬂﬁatr% COMRMaa YR & & él'ggYﬁ galgns&\r manent el ectric connection between
the content and the contai ner outside or the support surface upon the

ground even in a nost detrinental situation, e.g. when the container is
hal f enpngasemof needde.gnm whes the condudiive@utethayer isdilackanedywith spgle the

di ssi pating. cont.ai ner _shoul d .herehy sta 0 I ir f W th
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viewing strips have preferably limited length and extend only across the vertical

wall region.

The measures according to the invention assure a permanent electric connection
between the content and the container outside or the support surface upon the
ground even in a most detrimental situation, e.g. when the container is half empty
or the drum lies on the side. The electrically charge dissipating container should
hereby stand across its entire surface with the conductive plastic outer side upon

the bottom (ground).




the bottom (ground). 8 5 OCT 2006 CLAIMS 1. Plastic container (1Qcr®Bbs
storage and transport especially of explosive contents, conprised of at

| east two plastic layers, with the inner |layer (14) being

non- el ectroconducti ve and the outer layer (12) being el ectroconductive,
wherein -an electric connection is established between the inside content-
and -t he bottom end, upon which the plastic container rests, to prevent an
expl osive electrostatic charge buil dup of the container body or the
content and to assure a safe dissi@bhAIMS of the electrostatic charge

buil dup into the bottomend, characterized in that the electric connection
between the liquid content and the conductive outer container |ayer (12)
is realized via a permanently installed conductive dissipator rod or a dip
tube (16) and_via a screwed, also. conductive, bung plug (18) in which the
di ssi patbr r ddlagtie)containge 1@k forasiorage @nd arspart espediallyn of explosive| ectric

R e e N A S T TS
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from the conductive bung plug to the nost renote area of the contai ner
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into the bqttom e]p(li_l of the  c¢ontainer ,Pody_. .
dissipation of the electrostatic charge buildup’into the bottom end, characterized

in that the electric connection between the liquid content and the conductive

outer container layer (12) is realized via a permanently installed conductive

dissipator rod or a dip tube (16) and via a screwed,‘ also conductive, bung

plug (18) in which the dissipator rod (16) is inserted and which, when screwed in,

is in electric contact with the conductive outer side (12) of the drum body,

wherein the dissipator rod (16) is longer by about between 3 % and 30 % than

the height of the container so that the dissipator rod (16) is able to extend from

the conductive bung plug to the most remote area of the container bottom end.

2. Plastic container according to claim 1, characterized in that the electric
connection between the liquid content inside and the electroconductive outer
side (12) of the container body is realized via a special further bottom bung
plug (24) which is also conductive and screwed into the bottom end of the

container body.

3. Plastic container according to claim 1 or 2, characterized in that the
electric connection between the liquid content inside and the electroconductive
outer side (12) of the container body is realized via a special plug (26, 28) which
is made of conductive plastic and welded or injection-molded into the bottom end

of the container body.




3. Plastic container according to claim1 or 2, characterized insldidtiohde
el ectric connection between the liquid content inside and the

el ectroconductive outer side (12) of the container body is realized via'a
special plug (26, 28) which is nade of conductive plastic and wel ded or
injection-nolded into the bottomend of the container body. 9 5 OCT 2006
4. Plastic container according to claiml1, 2, or 3, characterized in that
the electric fonnectlon between the |iquid content inside and the

el ect r ocBnducPrasdic qgmt@pegag@or@m i flaiMel corftfat nehangstgrized inihatAbg by at
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cont ai ner e ou ayer conductive p astic is
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th the | 5. Plastic container accor toclaaml, 2, 3 or
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d d t I
ol Por leger (2) mBde B brgtbfyé pRSHYE formiédlintg RAE iflBfo 5P tncABonefier 2
char act ebmd;edndnsbmghtmobuntycpwug theiligbidi cosdentted di p t ube (16) is

permanent|ly secured by neans of a clinch ring (22) in the bung fitting of
~the plastic container. 7. Plastic container according to claim1 or 6,

oo gned. ae. VoG B e B, 2 O o I A e
smal | er gleckigalyy agndating hing plug 81 8) is deSigned as venting bung plug (32) with

vent openings (32) and central smaller screw plug (34).

6. Plastic container according 1o claim 1, characterized in that the bung plug
with inserted dip tube (16) is permanently secured by means of a clinch ring (22)
in the bung fitting of the plastic container. -

7. Plastic container according to claim 1 or 6, characterized in that the bund

plug (18) with inserted dip tube (16) is designed as venting bung plug (32) with
vent openings (36) and screwed in smaller screw plug (34).
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