(12) STANDARD PATENT (11) Application No. AU 2017332225 B2
(19) AUSTRALIAN PATENT OFFICE

(54)

(51)

(21)
(87)
(30)

(31)

(43)

(44)

(71)

(72)

(74)

(56)

Title
Closed-head drum with liner, and method for producing the same

International Patent Classification(s)
B65D 25/14 (2006.01)

Application No: 2017332225 (22) Date of Filing:  2017.09.13
WIPO No:  WO18/054527

Priority Data

Number (32) Date (33) Country
20 2016 005 920.4 2016.09.23 DE
Publication Date: 2018.03.29

Accepted Journal Date: 2023.08.03

Applicant(s)
Mauser-Werke GmbH

Inventor(s)
Weyrauch, Detlev

Agent / Attorney
FB Rice Pty Ltd, Level 23 44 Market Street, Sydney, NSW, 2000, AU

Related Art

US 5217138 A
FR 2834975 A1
US 5075951 A
US 4993579 A




wo 20187054527 A1 |00 O O

(12) NACH DEM VERTRAG UBER DIE INTERNATIONALE ZUSAMMENARBEIT AUF DEM GEBIET DES
PATENTWESENS (PCT) VEROFFENTLICHTE INTERNATIONALE ANMELDUNG

(19) Weltorganisation fiir geistiges Eigentum
Internationales Biiro

(43) Internationales Veroffentlichungsdatum
29. Miirz 2018 (29.03.2018)

?;
WIPO

(10) Internationale Veroffentlichungsnummer

WO 2018/054527 A1l

IPCT

(51) Internationale Patentklassifikation:

B65D 25/14 (2006.01)
(21) Internationales Aktenzeichen: PCT/EP2017/001086

(22) Internationales Anmeldedatum:
13. September 2017 (13.09.2017)

(25) Einreichungssprache: Deutsch

SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN,
GQ, GW,KM, ML, MR, NE, SN, TD, TG).

Erklirungen gemifl Regel 4.17:

hinsichtlich der Berechtigung des Anmelders, ein Patent zu
beantragen und zu evhalten (Regel 4.17 Ziffer ii)
hinsichtlich der Berechtigung des Anmelders, die Prioritdt
einer friitheren Anmeldung zu beanspruchen (Regel 4.17

Deutsch Ziffer iii)

Erfindererklirung (Regel 4.17 Ziffer iv)

(26) Veroffentlichungssprache:

(30) Angaben zur Prioritit:
202016 005 920.4 Veroffentlicht:

mit internationalem Recherchenbericht (Artikel 21 Absatz

3)

mit gedinderten Anspriichen gemdiss Artikel 19 Absatz 1

23. September 2016 (23.09.2016) DE

(71) Anmelder: MAUSER-WERKE GMBH [DE/DE];
Schildgesstrasse 71-163, 50321 Briihl (DE).

Erfinder: WEYRAUCH, Detlev; Im oberen Tal 12, 52372
Kreuzau-Untermaubach (DE).

a2

(81) Bestimmungsstaaten (soweit nicht anders angegeben, fiir
Jede verfiighare nationale Schutzrechtsart): AE, AG, AL,
AM, AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ,CA,CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN,
KP,KR,KW,KZ,LA,LC,LK, LR, LS, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Bestimmungsstaaten (soweit nicht anders angegeben, fiir
Jede verfiighare regionale Schutzrechtsart): ARIPO (BW,
GH, GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST,
SZ,TZ, UG, ZM, ZW), eurasisches (AM, AZ, BY,KG, KZ,
RU, TJ, TM), europdisches (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI,

(54) Title: CLOSED-HEAD DRUM WITH LINER, AND METHOD FOR PRODUCING THE SAME
(54) Bezeichnung: SPUNDFASS MIT INLINER SOWIE VERFAHREN ZU SEINER HESTELLUNG

(57) Abstract: The present invention relates to a closed-head drum (10), with a thin-walled liner (22) made of multilayered plastic film
inserted therein, for the storage and for the transportation of liquid or free-flowing contents. In order to improve the use of liners in
closed-head drums, and to facilitate in particular the handling for the users, for example those people tasked with filling and emptying
the drums, so to allow the closed-head drum (10) with liner (22) to be handled in precisely the same way as a closed-head drum without
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(57) Zusammenfassung: Die vorliegende Erfindung bezieht sich aut ein Spundtass (10) mit eingesetztem diinnwandigem Inliner (22)
aus mehrschichtiger Kunststoff-Folie zur Lagerung und zum Transport von fliissigen oder flieSféhigen Fiillgiitern. Um die Verwen-
dung von Inlinern in Spundfissern zu verbessern und insbesondere die Handhabung fiir die Benutzer wie Abfiiller und Entleerer zu
erleichtern, so dass das Spundfass (10) mit Inliner (22) genauso behandelt werden kann wie ein Spundfass ohne Inliner, ist bei der
vorliegenden Erfindung vorgesehen, dass der Inliner durch Vakuumierung des Zwischenluftraumes zwischen Fassinnenwandung und
Inlinerobertldche sowie durch thermische Aktivierung mittels HeifSlufteinblasung in das Innere des Inliners die Inlinerobertldche an
der Fassinnenwandung anhattet bzw. 16sbar angeklebt ist.
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Closed-head drum with liner, and method for producing the same

The invention relates to a closed-head drum having an inserted flexible liner having a
filling/retrieving connector and an aeration connector, for storing and for transporting in
particular hazardous liquid or free-flowing filling materials.

In the case of a closed-head drum equipped with a liner, the liquid filling material does
not come into contact with the drum interior, but only with the interior of the liner. In order
for used, in most instances valuable, closed-head drums to be reused, a replacement of
only the used, comparatively low-cost, liner or film bag, respectively, is required.

The invention is preferably directed toward a specific plastics material closed-head drum,
but can in principle also be applied to other plastics material containers such as, for
example, lidded drums having 2 bungs in the drum lid, small drums having lateral
handgrips, or canisters having an upper handle.

The closed-head drum from thermoplastic plastics material having an inserted liner
composed of a thin-walled plastics material film comprises a cylindrical drum wall, a disk-
shaped lower base, and a disk-shaped upper base in which two identically-sized bung
connectors which are closable by means of a bung closure are disposed, wherein the
one bung connector is configured as a filling and retrieval bung connector, and the other
bung connector is configured as a ventilation and aeration bung connector, one
respective filling and retrieval liner connector and one ventilation and aeration liner
connector of the liner being in each case fastened in said bung connectors. The bung
closure for the ventilation and aeration bung connector herein is configured in multiple
parts and has at least one adapter ring, and a union or ring nut which encloses, or
engages across, respectively, the adapter ring, which are in each case both provided
with one centric passage opening, and furthermore has a centric bung plug which is
screw-fitted into the centric passage opening of the adapter ring. The adapter ring is
fixedly welded to the upper end of the ventilation and aeration bung connector of the
liner, and by way of a flange ring of the screw-fitted ring nut is fixed in the ventilation and
aeration bung connector of the closed-head drum.

Problem: In the selection of the packaging, for example in the case of a closed-head
drum having an inserted multi-layer liner, the barrier properties of the liner that are

required for the respective filling material have to be chosen for different liquid filling
materials. A sensitive liquid filling material can be affected and damaged by diffused
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oxygen, for example. However, multi-layered inliners with barrier properties are
comparatively expensive and have only a low shock-tear resistance. Said multi-layer
liners, on account of permanent alternating dynamic stresses, such as arise constantly
during the transport of liquid containers on account of the filling material sloshing back
and forth and which lead to the liner film suspended only from the liner connectors
constantly moving in the air space above the liquid filling material column, can easily
become leaky at creases or tear in particular in the region of the liner connectors.

Prior art:

Containers having an inserted plastics material liner for avoiding contact between the
filling material and the container internal wall are known per se. Publication

US 4 993 579 A discloses a container composed of a substantially rigid sheathing and a
liner in the form of an elastic bladder which when filled can fill the volume of the
surrounding packaging. In order to prevent that the bladder when emptying the container
moves in front of the emptying opening and impedes the emptying, the bladder is fixed at
a point of the sheathing that is spaced apart from the opening. The elastic bladder when
filling can largely fill the interior of the container. The proximity of the bladder to the
container external walls enhances the stability. Such a construction is not suitable for
multi-layer films having barrier properties, said multi-layer films typically not being so
elastic that said multi-layer films when filling sufficiently come to bear on the container

external walls.

WO 94/ 26 603 A1 describes a closed-head drum/liner combination in which an
additional assembly opening of at least 80 mm is required. This is thus not a standard
package which can readily be used on the existing filling systems and pumping systems.
The additional opening which does not correspond to the standard is associated with
increased costs. Moreover, a further potential leakage of the surrounding packaging is
thus implemented.

The liner here is not fixed to the drum internal wall. Thus, in the use of a multi-layer liner
having barrier properties, there would here also be the risk of leakages at creases, or
cracks in the region of the liner connector, respectively, due to the alternating dynamic
stresses during transport, on the one hand, and the low shock-tear resistance of said
liners, on the other hand.
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Finally, the use of a cylindrical liner from a thin plastics material film in a closed-head
drum having a filling and retrieval bung connector and a ventilation and aeration bung
connector in the upper base is known from publication US 5,217,138. The focus herein is
on the fixing of the two liner connectors in the bung connectors of the closed-head drum.
A liner connector is provided with a welded annular sleeve, or an adapter ring,
respectively, which is inserted from above into the ventilation and aeration bung
connector of the drum and fixed therein. The rolled-up liner also has to be incorporated in
the drum interior through said bung connector. After the insertion of the liner, the drum
has to be rolled back and forth until the second liner connector by means of a wire or the
like can be fished out through the opposite drum bung connector and be fastened thereto
by tight clamping. The liner thereafter hangs limply on the two liner bung connectors in
the drum. The intermediate air space between the liner and the drum internal wall cannot
be ventilated after the liner has been inserted, unless the drum body has a further
closable bung connector, or a further closable drum opening, respectively at any other
location. When filling the closed-head drum through the filling and retrieval bung
connector, a small bung plug that is disposed centrically in the annular sleeve in the
opposite ventilation and aeration bung connector can be unscrewed so that the air
displaced by the filling material can escape from the interior of the liner. When filling the
drum, a further separate ventilation opening which guarantees a rapid ventilation has to
be provided for the escape of intermediate space air, it can otherwise easily arise that the
drums overflow in automatic filling systems because the envisaged filling material
quantity cannot make its way fast enough into the drum.

Object:

The present invention aims to at least alleviate some of the stated disadvantages of the
prior art and equip an existing standard closed-head drum with a replaceable liner in
such a manner that the users such as, in particular, the filling and emptying operators, do
not notice any significant difference and any disadvantages in the handling as compared
to an identical standard closed-head drum without a liner, and the closed-head drum
equipped with the liner can be used on the existing filling systems and pumping systems

without any kind of additional measures.

Any discussion of documents, acts, materials, devices, articles or the like which has been
included in the present specification is not to be taken as an admission that any or all of
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these matters form part of the prior art base or were common general knowledge in the
field relevant to the present disclosure as it existed before the priority date of each of the
appended claims.

Throughout this specification the word "comprise”, or variations such as "comprises” or
"comprising”, will be understood to imply the inclusion of a stated element, integer or
step, or group of elements, integers or steps, but not the exclusion of any other element,

integer or step, or group of elements, integers or steps.

Summary:
According to the present invention, there is provided a closed-head drum made from

thermoplastic plastics material, having a liner composed of a thin-walled plastics
material film, comprising a cylindrical drum wall, a disk-shaped lower base, and a
disk-shaped upper base, in which two bung connectors which are each closable by
means of a bung closure are disposed, wherein one of the two bung connectors is
configured as a filling and retrieval bung connector, and the other bung connector is
configured as a ventilation and aeration bung connector, one respective filling and
retrieval liner connector and one ventilation and aeration liner connector of the liner
being in each case fastened in said bung connectors, wherein the bung closure for
the ventilation and aeration bung connector is configured in multiple parts and has at
least one lower adapter ring and a ring nut which both are in each case provided with
one centric passage opening, and furthermore has a centric bung plug which is
screw-fitted into the centric passage opening of the lower adapter ring, wherein the
lower adapter ring is fixedly welded to an upper end of the ventilation and aeration
bung connector of the liner, and by way of a flange ring of the ring nut is fixed in the
ventilation and aeration bung connector of the closed-head drum, wherein:

both bung connectors are configured as identically-sized standardized 2" bung
connectors having an internal thread (BCS 70 x 6 screw fitting) and a sealing bed
that lies below the internal thread,;
- the bung closure for the filling and retrieval bung connector is configured as a
standardized 2" bung plug having an external thread (BSC 70 x 6 screw fitting) and a
sealing ring lying therebelow, said sealing ring sealing against the sealing bed in the

filling and retrieval bung connector;
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- the filling and retrieval bung connector, below the internal thread at the tightest
passage point of said filling and retrieval bung connector in the connector neck, has a
smoothed, annular flat weld bed inner surface to which the upper end of the filling
and retrieval liner connector of the liner is fixedly welded;

- the bung plug screw-fitted into the centric passage opening of the adapter ring
is configured as a standardized 2" bung plug having an external thread and a sealing
ring lying therebelow;

- the flange ring, engaged across by the ring nut, of the lower adapter ring , on
the lower side thereof, on an external periphery has an encircling sealing ring, and
seals the drum interior against the sealing bed below the internal thread in the

ventilation and aeration bung connector.

In a design embodiment it is provided that that the screw-fitted ring nut from above is
covered by a snap-fitted or clinch-fitted safety cap which is likewise provided with a
centric passage opening and by way of said passage opening permits free access to the
%" bung plug that is screw-fitted so as to be centric in the adapter ring.

This constructive design embodiment of the invention provides that in the case of a
released or unscrewed ring nut, respectively, the adapter ring, conjointly with its
circumferential sealing ring on the underside of the flange ring, and including the tightly
screw-fitted centric %" bung plug, is configured so as to be capable of being lifted upward
by means of an engaging pulling tool that is guided through a vacuum bell jar, and an
annular gap is formed between the sealing ring and the sealing bed, through which a
vacuum can be drawn in the intermediate air space between the liner surface and the
barrel inner wall by means of a vacuum pump connected to the vacuum bell.

The closed-head drum according to the invention is furthermore distinguished in that
upon completed vacuum extraction, when the liner surface bears in an almost complete
or fully planar manner, respectively, on the drum internal wall, the adapter ring, including
the tightly screw-fitted centric %" bung plug, by means of the pulling tool that is guided
through the vacuum bell jar is guidable downward, and the circumferential sealing ring on
the underside of the adapter flange ring is configured so as to be capable of being
pressed in a firm and gas-tight manner onto the sealing bed that is disposed in the
ventilation and aeration bung connector below the internal thread, and is subsequently
permanently fixed in a gas-tight position by the ring nut that is tightly screw-fitted from

above. On account of the permanent vacuum in the intermediate air space between the
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liner and the drum internal wall, the liner film, even in the case of alternating dynamic
stresses lasting for a comparatively long time, such as arise constantly during the
transport of liquid containers on account of the filling material sloshing back and forth,
remains in contact with the drum internal wall as if “suctioned” thereon, and no creases
and movements of the liner film in the air space above the liquid filling material column
arise. A leaking or tearing of the liner film no longer arises. The liner, on account of the
vacuum-fixing of the liner film to the drum internal wall sits in a fully planar manner like a
“second skin” on the drum internal wall; on account thereof, the use of low-cost liner film

materials with low tearing strength is advantageously also enabled.

In a further design embodiment it is provided that upon completed vacuum extraction,
when the liner surface bears in an almost fully planar manner on the internal surface of
the drum internal wall, in the case of an unscrewed 2" bung plug on the filling side and an
unscrewed %" bung plug on the degassing side, by means of an optionally
correspondingly curved blower tube, for example, hot air is blown into the drum interior,
or into the interior of the liner, respectively, in particular in the upper region of the drum
wall and of the upper base, in such a manner that a thermal activation of the liner film is
effected and the external surface of the liner is slightly adhesively bonded to the internal
surface of the drum wall. The blowing of the hot air into the interior of the liner for an

improved adhesive effect herein is expediently performed at an increased pressure.

In order for the handling of the closed-head drum having a liner for the filling and
emptying operators not to differ from the handling of an identical closed-head drum
without a liner, it is provided according to the invention that the centrically disposed %4’
bung plug, in the case of a tightly screw-fitted ring nut for filling the closed-head drum
with liquid filling material in an automatic filling system by means of a pressurized filler
pipe and for retrieving the liquid filling material in an automatic emptying system by
means of a vacuum suction pipe through the opposite filling and retrieval bung connector,
is freely accessible through the safety cap provided with the centric passage opening,
and is configured so as to be capable of being unscrewed and screw-fitted again
manually by means of a screwdriver tool or automatically by means of a robotic
screwdriver, on account of which any inadvertent release of the compressing ring nut and

an associated loss of the vacuum is in particular also prevented.
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One advantageous particularity of the liner lies in that the liner connectors by way of a
radially inwardly directed welded flange periphery are welded from the internal side to the
liner wall of the liner upper base and are rolled from the inside to the outside in such a
manner that all existing film cutting edges are covered in relation to filling material contact
and no film cutting edge, neither the film cutting edge on the welded flange periphery of
the welded liner connectors nor the film cutting edge on the internal-side delimitation of
the passage openings in the liner wall, comes into contact with the filled liquid filling
material. It is ensured on account thereof that no solvent-containing filling materials can
come into contact with any film cutting edges, on account of which the adhesive-type
adhesion-promoter layers incorporated between the barrier layers could be invaded and
dissolved such that a disadvantageous release of the film layers associated with the loss
of the barrier properties and a subsequent damage to the filling material could arise in
particular in the case of close-head drums equipped with multi-layered liners transported

over a comparatively long time.

The method for producing a closed-head drum having a liner is distinguished by the
following method steps:

- providing a standard closed-head drum having two 2" bung connectors having

70 x 6 closures, and a 2" bung plug for a 70 x 6 closure, and a %" bung plug fora 70 x 6
closure, wherein the one 2” bung connector having the 2” bung plug serves as a filling
and retrieving bung for the liquid filling material, and the other 2” bung connector serves
as a ventilation and aeration bung for the filling volume in the interior of the liner and for
the intermediate air space between the external surface of the liner and the drum internal
wall;

- providing a liner having two dissimilarly sized liner bung connectors, wherein the
larger bung connector is provided for the 2" bung connector having the 70 x 6 closure
and is configured so as to be somewhat longer and so as to have a free end that is
welded shut, while a hollow sleeve-type adapter ring having a lower sealing ring is
welded to the end of the shorter, somewhat smaller, bung connector;

- rolling up the liner so as to form a slim roll, wherein the welded adapter ring is
disposed on the top of the roll;

- inserting the slim roll through the ventilation and aeration bung and fixing the
adapter ring by means of a ring nut which encircles the adapter ring and which has a
centric passage opening and which has an external thread for the 70 x 6 closure in the 2"
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bung connector of the ventilation and aeration bung, wherein the adapter ring with lower
sealing ring seals the intermediate air space between the external surface of the liner and
the drum internal wall in the 2" bung connector;

- blowing compressed air into the ventilation and aeration bung until the liner is fully
inflated and the welded-shut larger liner bung connector pokes out of the opposite filling
and retrieving bung;

- cutting off the welded-shut free end of the larger liner bung connector, and
inverting the liner bung connector toward the outside, over the 2" bung connector of the
closed-head drum;

- radially welding the liner connector below the internal thread in the 2” bung
connector and cutting off the surplus or projecting liner connector, respectively, to an
exact fit above the annular welding surface below the internal thread:;

- placing a vacuum bell jar onto the ventilation and aeration bung and, with a
released ring nut and a lifted adapter ring, by means of a vacuum pump that is connected
to the vacuum bell jar suction all of the air from the intermediate air space between the
external surface of the liner and the drum internal wall, and extracting a vacuum until the
internal surface of the liner bears in a fully planar manner on the drum internal wall;

- tightening the ring nut and compressing the adapter ring with lower sealing ring in
the 2" bung connector, for permanently maintaining the vacuum between the liner and
the drum internal wall;

- screw-fitting the 2" bung plug into the 2” bung connector of the filling and retrieving
bung, and screw-fitting the %" bung plug into the sleeve-type adapter ring provided with

an internal thread.

In order to reliably prevent any unintentional release or unscrewing of the ring nut
and an associated loss of the vacuum, a safety cap with a centric passage opening
which permits free access to the centric %" bung plug is placed onto the 2" bung

connector.

In an expedient design embodiment of the method according to the above method
steps it is provided that during the extraction of the vacuum through the ventilation
and aeration bung connector, compressed air is blown through the opposite filling
and retrieval bung connector into the interior of the liner such that the liner film of the
liner, in particular in the upper base region about the depressed connector housings,
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is pushed in a fully planar manner onto the internal wall of the closed-head drum and
all of the intermediate space air is squeezed out. In this case, the blown-in

compressed air is blown in as hot air for thermally activating the liner film, so that the
external side of the liner film develops an adhesive effect and adheres to the internal
wall of the closed-head drum, or sticks thereto in a detachable manner, respectively.

In terms of recycling used closed-head drums with liners, it is very advantageous for
the reconditioning operations when for retrieving the liner from the drum interior, with
a released ring nut and a lifted adapter ring, compressed air is blown through the
annular gap between the adapter sealing ring and the bung-connector sealing bed,
for example by means of a vacuum bell jar placed thereon and a compressed air line
connected thereto, into the intermediate air space between the liner surface and the
drum internal wall, such that the liner surface that adheres to the drum internal wall,
or is adhesively bonded thereto, respectively, is released. A vacuum in the interior of
the liner herein is expediently extracted through the filling and retrieval bung
connector, for example by means of a vacuum bell jar place thereon, until said liner

has been fully released from the internal wall.

The liner connector welded in the filling and retrieval bung connector is then simply
first cut off directly below the annular welding surface and is pulled out somewhat
from the bung connector and is tightly closed, for example by means of a weld, on
account of which any contamination of the drum interior is avoided. The entire liner
conjointly with the adapter ring is thereafter pulled out of the drum interior through the
opposite ventilation and aeration bung. A new liner can be immediately inserted and
fixed after calibrating the annular welding surface in the filling and retrieving bung for

the radial welding of the larger liner connector.

Used containers for the transportation of liquids such as for example, pallet
containers, closed-head drums, and canisters, are expertly prepared in qualified
reconditioning operations for re-use, this including in particular cleaning, testing,
quality controlling, as well as the inserting of new liners. When the flexible thin-walled
filling and retrieval connector of the liner in a closed-head drum is fixedly welded into
the stable filling and retrieval connector of the stable plastics-material closed-head

drum connector, this fixing of the liner in the closed-head drum is the easiest in terms
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of handling for the customers and users, thus the filling and emptying operators of the
liquid filling material, since no twisting of the flexible filling and retrieval connector of
the liner, causing creases and leakages, can result in the screw-fitting and
unscrewing of screw caps, bung connectors, retrieval fittings, or agitator tools, as has
often arisen to date in the case of the usual fastening of liner connectors by way of
simple inversion and jamming on the rigid container connectors. In order for the drum
interior, or the liner interior, respectively, to be ventilated, the centrally disposed %4’
bung plug has only to be unscrewed (from the adapter ring) at the opposite
ventilation bung, as has been commonplace to date.

The invention will be explained and described in more detail hereunder by means of an
exemplary embodiment schematically illustrated in the drawings in which:

Figure 1  shows a closed-head drum according to the invention having an inserted liner
in a perspective view;

Figure 2  shows the inserted liner for the closed-head drum according to fig. 1 in a side
view;

Figure 3  shows the rolled-up liner prior to being inserted into the closed-head drum in
a side view;

Figure 4  shows a sectional part-view about the upper region of the plastics-material
closed-head drum having a 2” bung connector and a welded liner connector;

Figure 5 shows a sectional part-view of a ventilation and gassing bung connector
having an unscrewed %" bung plug; and

Figure 6  shows a further sectional part-view about the region of the ventilation and

gassing bung plug, having a vacuum bell jar placed thereon.

As a preferred exemplary embodiment a closed-head drum from thermoplastic plastics
material, which is equipped with an inserted liner 22 composed of a thin-walled plastics-
material film, is identified by the reference sign 10 in figure 1. As mentioned, the invention
could likewise be applied to other plastics-material containers such as canisters, small
drums, lidded drums having bung lids, or pallet containers.

For the application, or use, respectively, with hazardous filling materials the closed-head
drum 10 meets particular testing criteria and is provided with a corresponding official
certification. The closed-head drum 10 in a mostly used volumetric size of 220 | is

particularly suitable for chemical products as well as for foodstuffs. The main components
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of said closed-head drum 10 are a cylindrical drum wall 12, a disk-shaped lower base 14,
and a disk-shaped upper base 16 in which two identically-sized bung connectors 18, 20
which are closable by means of a bung closure are disposed. Closed-head drums of this
type have a height of approx. 935 mm and a diameter of approx. 581 mm, are preferably
produced by the blow-molding method, and are typically composed of HDPE plastics
material. The drum weight is approx. 8.2 kg. Modern drums are composed of three
layers, wherein only a thin external layer (20%) is dyed blue and a thin ultrapure inner
layer (20%) is composed of new material, while the central support layer (60%) is
composed of recycled granules, that is to say from used regenerated plastics material.

In the case of the closed-head drum 10 according to the invention, the one bung
connector is configured as a filling and retrieval bung connector 18, and the other bung
connector is configured as a ventilation and aeration bung connector 20. Both bung
connectors are configured as 2" bung connectors having a BCS 70 x 6 screw fitting.

A filling and retrieval connector 24 and a ventilation and aeration connector 26 of the liner
22 are fastened so as to be correspondingly assigned in said drum bung connector.

The liner 22 is illustrated in a side view in figure 2. The shape of said liner 22 is adapted
to the internal wall of the drum and is composed of a cylindrical liner wall 30, a disk-
shaped liner upper base 32, and a disk-shaped liner lower base 34. The liner connector
24, which in terms of the diameter is configured so as to be somewhat larger and longer,
for the liner connector 26 of the closed-head drum is disposed at the corresponding
position in the upper base 32 of the liner 22, and the somewhat smaller and shorter liner
connector 26 for the ventilation and aeration bung connector 20 of the closed-head drum
10 is disposed opposite thereto. An adapter ring 28 which is inserted into the ventilation
and aeration bung connector 20 is welded to the shorter liner connector 26.

The flexible liner connectors 18, 20 herein are produced from the same film material
having the same barrier properties as the film material of the flexible liner 22, so as to
preclude any disadvantageous diffusion processes that penetrate the plastics material. In
the case of a multi-layered asymmetrical film construction of the liner film it is important
that the same film material, or the same external film layer, respectively are welded to
one another in the annular welding of the welded flange periphery of the liner connectors
to the liner wall.

The liner 22 for a filling volume of 220 | has a height of approx. 930 mm and a diameter
of approx. 580 mm. The diameter for the smaller liner connector 26 is approx. 25 mm,
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and approx. 58 mm for the liner connector 26 that is configured so as to be larger and
longer. The liner per se, by virtue of the thin-walled configuration thereof, is not
dimensionally stable but very flexible, compliant, and adaptable. The wall thickness of the
multi-layered liner composite film is approx. 100 ym to 300 um, preferably approx.

150 um. At an area weight of approx. 100 to 150 g/m? a material weight of approx. 0.15
to 0.3 kg results for a 220 | liner bag. The wafer-thin composite layers herein can be
composed of various materials such as, for example, HDPE / LDPE / EVOH / PET / PA/
PP or SiOx, having layers of adhesion promoters disposed therebetween, and/or be
provided with a glass-fiber or woven-fabric reinforcement. Depending on the specific
application, the composite film is equipped with barrier layers, for example in relation to
the diffusion of hydrocarbons, oxygen, aromatic substances, or water vapor, and is
optionally provided with an antiseptic antibacterial coating or a silver-containing or
aluminum-containing vapor-deposited metallized film.

In terms of construction, the liner connectors 24, 26, by way of a radially inwardly pointing
welded flange periphery are welded from the internal side to the liner wall of the liner
upper base 32 and thereafter are rolled from the inside to the outside in such a manner
that all existing film cutting edges are covered in relation to filling-material contact and no
film cutting edge, neither the film cutting edge on the welded flange periphery of the
welded liner connectors 24, 26 nor the film cutting edge on the internal-side delimitation
of the passage openings in the liner wall, comes into contact with the filled liquid filling
material. On account thereof, the full barrier properties are fully preserved even in the
case of long transportation and storage periods of the closed-head drums, and any

damage to sensitive filling materials caused by diffusion is avoided.

In order for the particular liner to be implemented, it is in any case important that the
annular welding of the two welded flange peripheries of the liner to the internal wall of the
liner upper base in terms of production technology has been performed prior to the
complete and final welding of the blanks of the multi-layered liner film for the closed liner
body, otherwise welding of the film connectors from the inside to the internal wall of the

liner upper base is no longer.

In order for the liner 22 from a flexible thin-walled multi-layered film to be able to be
incorporated in the drum interior, said liner 22 is rolled up so as to form a slim rod-shaped

roll 36, as can be seen in figure 3. Here, at the upper end the smaller liner connector 26
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protrudes with the welded-on adapter ring 28, while the larger liner connector 24 is also
rolled up and is not visible here. As an important feature pertaining to the blank of the
liner, the liner connector 24 having the larger diameter, prior to insertion into the closed-
head drum 10, has a length of at least double the diameter of said liner connector 24,
and at the free end thereof is welded shut or is closed in a gas tight manner, respectively.
The liner roll 36 is guided through the ventilation and aeration bung connector 20 of the
closed-head drum 10, and the adapter ring 28 is fastened in the bung connector 20 as
will be explained in more detail hereunder. Once the adapter ring 28 has been fastened
in the ventilation and gassing bung connector 20, compressed air is slowly blown through
the hollow adapter ring 28 in the smaller liner connector 26 into the liner such that the
latter unfolds and is completely inflated until the opposite larger liner connector 24, still
welded shut, in a self-acting manner pokes from below out of the associated filling and
retrieval bung connector 18 of the closed-head drum 10.

The upper region of the closed-head drum 10 having the filling and retrieval bung
connector 18 for a BCS 70 x 6 standard closure is illustrated in figure 4. The 2" bung
connector 18, like the bung connector 20 embodied in the same manner, has an internal
thread that is configured as a coarse thread; a sealing bed 38, which tapers in terms of
diameter, for the sealing ring sitting on the 2” bung plug 44 is situated directly below the
internal thread. The filling and retrieval bung connector 18 below the internal thread has a
connector neck 40, reduced in terms of diameter, having an annular internal surface 42
as a weld bed surface for the 2” liner connector to be welded therein. The annular
internal surface 42 in the connector neck 40 as a weld bed surface is configured so as to
be smoothed. The smoothing performed for calibrating the internal surface 42 is
performed, for example, by means of a honing tool, a reamer, or a scraper, expediently in
an overhead positioning of the drum, wherein peeled plastic-material particle droppings
can be suctioned downward; optionally, compressed air is simultaneously blown into the
drum body through the other bung connector 20 such that it is in any case precluded that
peeled plastics-material particles can make their way into the drum body.

When the liner 22 is inserted into the closed-head drum 10 and is inflated in such a
manner that the liner connector 24, still welded shut, pokes out of the bung connector 18,
the liner connector 24 is pulled so as to be taut, is cut open at the top, and inverted over
the bung connector 18. The liner connector 24, by means of an expansion welding
method, in the radial direction is then welded tightly to the annular internal surface 42
(weld bed surface) and is cut off for an exact fit such that a 2” bung plug 44 can be
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screw-fitted and by means of the sealing ring thereof can seal in relation to the sealing
bed 38 disposed at the lower end of the internal thread, or the seal counter bearing
directly above the weld bed surface, respectively. Apart from calibrating the weld bed
surface, no measures or adaptations whatsoever are performed on the standard closed-
head drum 10. The advantageous handling of the user-friendly closed-head drum having
a liner according to the present invention is very substantially implemented by the
particular constructive design embodiment and functional mode of the insert for the

aeration and ventilation bung connector 20.

As is illustrated in figure 5, the closure insert for the 2” aeration and ventilation bung
connector 20 is composed of at least three parts. The latter are the internally hollow
adapter ring 28 having an external radially projecting flange ring 46 which is disposed so
as to be approximately centric, a ring nut 48 which encloses the sleeve-shaped adapter
ring 28 above the flange ring 46 and which has an external thread and a central passage
opening 50, and a safety cap 52 which externally and from above covers the upper part
of the aeration and ventilation bung connector 20 and which has a central passage
opening 54.

The hollow sleeve-shaped adapter ring 28 in the upper region of the passage opening
thereof is equipped with an internal thread 56. The internal thread 56, conceived as a
coarse thread, at the lower end is provided with a sealing bed 58 that is reduced in terms
of the diameter.

A circumferential sealing ring 60 which is preferably configured as a rectangular flat seal
and within the bung connector 20, as is the case in the opposite bung connector 18,
seals in relation to the sealing bed at the lower end of the internal thread above the
diameter-reduced connector neck, is disposed externally on the lower side of the flange
ring 46 of the adapter ring 28. The upper side of the flange ring 46 of the adapter ring 28
is impinged from above by the ring nut 48 that encloses the upper region of the adapter
ring 28, whose external thread 62, conceived as a coarse thread, engages in the internal
thread of the bung connector 18 and presses the sealing ring 60 of the adapter flange
ring 46 against the sealing bed (38) at the lower end of the internal thread of the
connector 20. The tubular liner connector 26 below the flange ring 46 is welded radially
from the outside to the annular-sleeve-type adapter ring 28.

A smaller %" bung plug 64 which by way of the sealing ring 66 thereof seals in relation to
the sealing bed 58, reduced in terms of the diameter, of the internal thread 56 is screw-
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fittable from above into the internal thread 56, conceived as a coarse thread, of the
adapter ring 28. When the liner 22 is inserted into the drum body and both liner bungs
are fastened in the bung connectors of the drum, the ring nut 48 is firmly tightened so
that the sealing ring 60 is pressed in a gas-tight manner against the sealing bed 58 in the
bung connector 20, and the intermediate air space between the liner and the drum
internal wall is closed in a completely air-tight manner. Thereafter, the safety cap 52 with
the central passage opening 54 is placed from above onto the aeration and ventilation
bung connector 20, wherein the latter is enclosed on the outside in its upper region. The
safety cap 52 is preferably configured as a thin-walled plastics-material cap having a
releasable or non-releasable snap-fit/latch-fit closure and serves for protecting the ring
nut 48 for fixing the adapter ring 56 from unintentional or inexpert opening and for
permitting only one access to the %4” ventilation plug 38x6 which has to be able to be
opened when filling and emptying the closed-head drum.

In the case of a further embodiment, the safety cap 52 is configured as a thin sheet-metal
lid with a central passage opening 54, which is non-releasably clinch-fitted and which is
additionally covered by a thin-walled closed plastics-material protective cap or seal cap,
respectively, having a releasable snap-fit/latch-fit closure. The additional seal cap herein
is provided as protection against dirt and rainwater and for unscrewing the 3/4” bung plug
can be easily removed, while the non-releasably placed sheet-metal lid with the passage
opening in any case prevents any inadvertent or unauthorized unscrewing of the ring nut

and can only be removed using a corresponding tool in the recycling operations.

In the case of this embodiment of the aeration and ventilation bung 20, a smaller 38 x 6
closure is thus inserted between the adapter internal thread and the %" bung-plug
external thread between the bung-connector internal thread and the ring-nut external
thread.

In order for the functioning mode of the closed-head drum 10 according to the invention
to be highlighted, it is illustrated in figure 6 how a vacuum bell jar 70 having a sealing ring
72 is placed onto the aeration and ventilation bung 20 in order for the intermediate air
space between the liner surface and the drum internal wall to be vacuumed. A rod-
shaped pulling tool 74 which can be moved up and down, as is indicated by a double
arrow, is disposed centrically in the vacuum bell jar 70. The pulling tool 74 at the bottom
latches into the %" bung plug 64 that is tightly screw-fitted into the adapter ring 28. When
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the ring nut 48 is released or unscrewed, the bung plug 64 together with the adapter ring
28, is slightly lifted by means of the pulling tool 74, such that the seal 60 on the flange
ring 46 of the adapter ring 28 is somewhat lifted from the sealing bed 38 in the bung
connector 20 and releases an annular gap 76 through which the interfering intermediate
air is fully extracted from the intermediate air space between the liner and the drum
internal wall. Upon completion of this procedure, the ring nut 48 is screw-fitted and firmly
tightened in order for the vacuum to be permanently preserved. On account thereof, the
adapter ring 28 by way of the lower sealing ring 60 is tightly pressed onto the sealing bed
38 in the bung connector 20. Thereafter, a safety cap 52 with a centric passage opening
54, which permits free access to the %" bung plug 64 for the filling and emptying
operators, is also placed onto the 2" bung connector 20. The safety cap 52 is intended to
prevent any inadvertent releasing or unscrewing of the ring nut and the associated loss of
the vacuum. A usual thin plastics-material snap-fit lid for protection against dirt and
rainwater can also be snap-fitted over the safety cap 52, or onto the 2" bung connector
20, respectively.

In the case of the present invention, the liner 22 bears in a fully planar manner like a
second skin on the internal surface closed-head drum 10, so as to be adapted to the
shape thereof. A substantial advantage of such a second-skin liner lies in that the film
bag does not as has been usual to date require such a high tear resistance in relation to
wobbling when filling, or in the back-and-forth sloshing of the liquid filling material in
transportation movements, since no movement whatsoever of the liner film material
occurs herein, because the latter bears firmly and permanently on the internal side of the
closed-head drum 10, or is adhesively bonded thereto so as to be detachable,
respectively. As a result, it is also possible to use lower-cost tear-sensitive film materials
having high barrier properties than previously.

Conclusion:

The present invention does not represent a complicated new construction of a closed-
head drum but, in the case of a standard closed-head drum having a liner, rather in a
phenomenal manner enables vacuuming of the harmful intermediate air between the liner
and the drum internal wall directly after the insertion of the liner, on the one hand, and
ventilating the drum interior when filling or aerating the drum interior through one and the
same bung connector when removing the filling material, on the other hand. Since this
solution is conceived for a known closed-head drum type having two 2” bungs, as is
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widely commercially used, not only newly produced closed-head drums but all other used
closed-head drums of this type existing in the market can also be provided with a new

liner and be rendered useful for re-use.
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Plastics-material closed-head drum
Cylindrical drum wall (10)

Disk-shaped lower base

Disk-shaped upper base

Filling and retrieval bung connector (10)

List of reference signs

62
64
66
68
70

Degassing and gassing bung connector (10) 72

Liner (film bag)

Filling and retrieval liner connector (22)
Degassing and gassing liner connector (22)

Adapter ring (26)

Cylindrical internal wall (22)
Disk-shaped liner upper base (22)
Disk-shaped liner lower base (22)

Liner roll (22)
Sealing bed (18)
Connector neck (18)

Weld bed internal surface (40)

2° bung plug (18)
Flange ring (28)

Ring nut

Passage opening (48)
Safety cap

Passage opening (52)
Internal thread (28)
Sealing bed (56)
Sealing ring (46)

74
76

External thread (48)
%" bung plug

Sealing ring (64)
Passage opening (28)
Vacuum bell jar
Sealing ring (70)
Pulling tool (70)
Annular gap
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Patent claims

1. A closed-head drum made from thermoplastic plastics material, having a liner
composed of a thin-walled plastics material film, comprising a cylindrical drum wall, a
disk-shaped lower base, and a disk-shaped upper base, in which two bung
connectors which are each closable by means of a bung closure are disposed,
wherein one of the two bung connectors is configured as a filling and retrieval bung
connector, and the other bung connector is configured as a ventilation and aeration
bung connector, one respective filling and retrieval liner connector and one
ventilation and aeration liner connector of the liner being in each case fastened in
said bung connectors, wherein the bung closure for the ventilation and aeration bung
connector is configured in multiple parts and has at least one lower adapter ring and
a ring nut which both are in each case provided with one centric passage opening,
and furthermore has a centric bung plug which is screw-fitted into the centric
passage opening of the lower adapter ring, wherein the lower adapter ring is fixedly
welded to an upper end of the ventilation and aeration bung connector of the liner,
and by way of a flange ring of the ring nut is fixed in the ventilation and aeration bung
connector of the closed-head drum, wherein:

both bung connectors are configured as identically-sized standardized 2"
bung connectors having an internal thread (BCS 70 x 6 screw fitting) and a sealing
bed that lies below the internal thread;
- the bung closure for the filling and retrieval bung connector is configured as a
standardized 2" bung plug having an external thread (BSC 70 x 6 screw fitting) and a
sealing ring lying therebelow, said sealing ring sealing against the sealing bed in the
filling and retrieval bung connector;
- the filling and retrieval bung connector, below the internal thread at the
tightest passage point of said filling and retrieval bung connector in the connector
neck, has a smoothed, annular flat weld bed inner surface to which the upper end of
the filling and retrieval liner connector of the liner is fixedly welded;
- the bung plug screw-fitted into the centric passage opening of the adapter ring
is configured as a standardized 2" bung plug having an external thread and a sealing
ring lying therebelow;
- the flange ring, engaged across by the ring nut, of the lower adapter ring , on

the lower side thereof, on an external periphery has an encircling sealing ring, and
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seals the drum interior against the sealing bed below the internal thread in the

ventilation and aeration bung connector.

2. The closed-head drum according to Claim 1, wherein the ring nut is covered
by a snap-fitted or clinch-fitted safety cap which is likewise provided with a centric

passage opening and by way of said passage opening permits free access to the %

bung plug that is screwed-fitted so as to be centric in the adapter ring.

3. The closed-head drum according to Claim 1 or 2, wherein the sealing ring on
the lower side encircling the external periphery of the adapter flange ring seals the
intermediate air space between the liner surface and the drum internal wall against
the sealing bed arranged in the ventilation and aeration bung connector below the
internal thread.

4. The closed-head drum according to Claim 1, 2 or 3, wherein in the case of a
released or unscrewed ring nut, the adapter ring, with its sealing ring running around
the underside of the flange ring, and including the tightly screw-fitted centric %4"
bung, is configured so as to be capable of being lifted upward by means of a pulling
tool that is guided through a vacuum bell jar, and an annular gap is configured
between the sealing ring and the sealing bed, a vacuum by means of a vacuum
pump that is connected to the vacuum bell jar being capable of being extracted in the
intermediate air space between the liner surface and the drum internal wall through

said annular gap.

5. The closed-head drum according to Claim 1, 2, 3, or 4, wherein upon
completed vacuum extraction, when the liner surface bears in an almost complete or
fully planar manner, respectively, on the drum internal wall, the adapter ring,
including the tightly screwed-fitted centric %2" bung plug, by means of the pulling tool
that is guided through the vacuum bell jar is guidable downward, and the
circumferential sealing ring on the underside of the adapter flange ring is configured
S0 as to be capable of being pressed in a firm and gas-tight manner onto the sealing
bed that is disposed in the ventilation and aeration bung connector below the internal
thread, and is subsequently permanently fixed in a gas-tight position by the ring nut
that is tightly screw-fitted from above.
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6. The closed-head drum according to Claim 1, 2, 3, 4, or 5, wherein the liner
film is configured such that, upon completed vacuum extraction, when the liner
surface bears in an almost fully planar manner on the internal surface of the drum
internal wall, in the case of an unscrewed 2" bung plug on the filling side and an
unscrewed %" bung plug on the degassing side, hot air can be blown into the drum
interior, specifically into the interior of the liner, in particular in the upper region of the
drum wall and of the upper base, in such a manner that a thermal activation of the
liner film can be effected and the external surface of the liner can be slightly
adhesively bonded to the internal surface of the drum wall.

7. The closed-head drum according to Claim 6, wherein the blowing of the hot air
into the interior of the liner for an improved adhesive effect is performed at an

increased pressure.

8. The closed-head drum according to at least one of preceding Claims 1to 7,
wherein the centrically disposed %" bung plug, in the case of a tightly screw-fitted
ring nut for filling the closed-head drum with liquid filling material in an automatic
filling system by means of a pressurized filler pipe and for a retrieval of the liquid
filling material in an automatic emptying system by means of a vacuum suction pipe
through the opposite filling and retrieval bung connector , is freely accessible through
the safety cap provided with the centric passage opening, and is configured so as to
be capable of being unscrewed and screw-fitted again manually by means of a

screwdriver tool or automatically by means of a robotic screwdriver.

9, A liner for inserting into a closed-head drum according to at least one of
preceding Claims 1 to 8, including a cylindrical liner wall, a disk-shaped lower base,
and a disk-shaped upper base in which two liner connectors are disposed, wherein
the one liner connector has a larger diameter than the other liner connector and
serves as a filling and retrieval connector , and the other liner connector serves for
ventilation and aeration when filling or emptying, respectively, the liner and the
closed-head drum with liquid filling material, wherein the upper end of said bung
connector having a smaller diameter is fixedly welded to an adapter ring which has a
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radially projecting flange ring, a circumferential sealing ring being disposed on, or
fastened to, respectively the underside of said flange ring.

10.  Aliner according to Claim 9, wherein the liner connectors by way of a radially
inwardly directed welded flange periphery are welded from the internal side to the
liner wall of the liner upper base and are rolled from the inside to the outside in such
a manner that all existing film cutting edges are covered in relation to filling-material
contact and no film cutting edge, neither the film cutting edge on the welded flange
periphery of the welded liner connectors nor the film cutting edge on the internal-side
delimitation of the passage openings in the liner wall, comes into contact with the

filled liquid filling material.

11.  Aliner according to Claim 9 or 10, wherein the welded liner connectors have

the same multiple-layer film construction as the liner wall.

12.  Aliner according to Claim 9, 10, or 11, wherein the liner connector having the
larger diameter, prior to insertion into the closed-head drum, has a length of at least
double the diameter of said liner connector, and at the free end thereof is welded

shut or is closed in a gas-tight manner.

13, Aliner according to at least one of preceding Claims 9 to 12, wherein the liner
connector having the larger diameter, upon insertion into the closed-head drum, is
cut to an appropriate length and in the filling and retrieval bung connector, directly
below the internal thread thereof, is radially welded onto a weld bed inner surface in

the connector neck.

14. A method for producing a closed-head drum according to any one of
preceding Claims 1 to 8, having a liner according to any one of preceding Claims 9
to 13, including the following method steps:

- providing a standard closed-head drum having two 2" bung connectors having
70 x 6 closures, and a 2" bung plug for a 70 x 6 closure, and a %" bung plug for a 70
x 6 closure, wherein the one 2" bung connector having the 2" bung plug serves as a
filling and retrieving bung for the liquid filling material, and the other 2" bung

connector serves as a ventilation and aeration bung for the filling volume in the
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interior of the liner and for the intermediate air space between the external surface of
the liner and the drum internal wall;

- providing a liner having two dissimilarly sized liner bung connectors, wherein
the larger bung connector is provided for the 2" bung connector having the 70 x 6
closure and is configured so as to be somewhat longer and so as to have a free end
that is welded shut, while a hollow sleeve-type adapter ring having a lower sealing
ring is welded to the end of the shorter, somewhat smaller bung connector;

- rolling up the liner so as to form a slim roll, wherein the welded adapter ring is
disposed on the top of the roll;

- inserting the slim roll through the ventilation and aeration bung and fixing the
adapter ring by means of a ring nut which encircles the adapter ring and which has a
centric passage opening and which has an external thread for the 70 x 6 closure in
the 2" bung connector of the ventilation and aeration bung, wherein the adapter ring
with the lower sealing ring seals the intermediate air space between the external
surface of the liner and the drum internal wall in the 2" bung connector;

- blowing compressed air into the ventilation and aeration bung until the liner is
fully inflated and the welded-shut larger liner bung connector pokes out of the
opposite filling and retrieving bung;

- cutting off the welded-shut free end of the larger liner bung connector, and
inverting the liner bung connector toward the outside, over the 2" bung connector of
the closed-head drum;

- radially welding the liner connector below the internal thread in the 2" bung
connector , and cutting off the surplus and/or projecting liner connector to an exact fit
above the annular welding surface below the internal thread,

- placing a vacuum bell jar onto the ventilation and aeration bung and, with a
released ring nut and a lifted adapter ring, by means of a vacuum pump that is
connected to the vacuum bell jar suction all of the air from the intermediate air space
between the external surface of the liner and the drum internal wall, and extracting a
vacuum until the external surface of the liner bears in a fully planar manner on the
drum internal wall;

- tightening the ring nut and compressing the adapter ring with the lower sealing
ring in the 2" bung connector, for permanently maintaining the vacuum between the

liner and the drum internal wall;
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- screw-fitting the 2" bung plug into the 2" bung connector of the filling and
retrieving bung, and screw-fitting the 34" bung plug into the sleeve-type adapter ring

provided with an internal thread.

15.  Method according to Claim 14, wherein for secured covering, a safety cap
with a centric passage opening is placed onto the 2" bung connector, so as to
prevent any unintentional release or unscrewing of the ring nut and an associated

loss of the vacuum.

16.  Method according to Claim 14, wherein during the extraction of the vacuum
through the ventilation and aeration bung connector, compressed air is blown
through the opposite filling and retrieval bung connector into the interior of the liner
such that the liner film of the liner is pushed in a fully planar manner onto the internal
wall of the closed-head drum and all of the intermediate space air is squeezed out.

17.  Method according to one of preceding Claims 14, 15, or 16, wherein the
blown-in compressed air for thermally activating the liner film is blown in as hot air
such that the external side of the liner film develops an adhesive effect and adheres
to the internal wall of the closed-head drum and/or sticks thereto in a releasable

manner.
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