Met hod and Apparatus for Producing Plastic Containers The invention rel ates
to a nethod and an apparatus for producing bl ow nol ded two- | ayer or

mul tilayer containers nade of a thernoplastic naterial and plastic
containers produced with this nmethod having viewi ng strips, in particular
for storing and transporting liquid contents. Such a plastic container has
typically vertical container walls with a horizontal container |id and
base, wherein a gas- and liquid-tight closable fill and drain opening is

di sposed at least in the container lid or the container cover. The plastic
cont ai ner can be f\ethod sawi Apparates éor Pfathming Pldstivo@dntadmersl with |id and
clanping ring, or as a large volune interior container of a pallet
container, wherein this type of container typically includes a bottom
drain fitting. State of the art: Frequently, plastic containers - with
respect to nultilayer containers, at |least the outer |layer - are colored,
f or exanfiecinuéntorbretated tbaa medtsod and| s kppdratitsi for Eoodusing biowsnioideztitwor t h
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For this purpose, colored plastic containers are typically provided with a
nar r ow V@NEperEng ligwigiceytents.i p nade of natural color (virgin) plastic,
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addi ti onﬂ[? EI A ct urtal C?Bfi uration of the extrusion head (continuous or
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transport of flammable |iquids. For exanple, when filling or enptying a
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State of the art:

Frequently, plastic containers - with respect to multilayer containers, at least the outer

layer - are colored, for example blue bunged barrels or black plastic containers colored

with carbon black with an electrically dischargeable outer layer.

It is desirable to be able to identify at any time the respective fill or drain level of the
container of plastic containers having a colored outer layer. For this purpose, colored
plastic containers are typically provided with a narrow vertical viewing strip made of
natural color (virgin) plastic, through which the respective level of the contents in the
container can be ready identified. However, producing plastic containers with a viewing
strip by blow molding is somewhat complex and requires a corresponding additional
structural configuration of the extrusion head (continuous or discontinuous) and a

corresponding separate extruder for the material of the viewing strip.

Another field of application concerns the storage and transport of flammable liquids.

For example, when filling or emptying a pallet container (DE 196 05 890 A1; published




purpose of mxing and the like, electric charges generated by friction
between the liquid and the inner container surface are discharged to
“ground via an electrically conducting outside coating of the inner
container and the netallic support frane (steel pallet). This prevents an
el ectric discharge between the plastic in a container and the outer frane
formed by a netal lattice, which may cause sparking capable of igniting
flammabl e content of the pallet container and of expl osive m xtures of
gases and vapors in enclosed spaces. D sadvantageously, conventi onal
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DE 41 36 766 (Ro. November 8, 1991) discloses a multilayer container wall with an
outer colored container layer with an interrupted layer region in form of a strip. The
strip-shaped interrupted layer region is materially connected with the colored plastic
material of the container wall. The corresponding apparatus for discontinuous
production of a tubular preform for blow molding the containers is described in the
published document DE-U-91 07 812.

DE 202 06 436 (Pro. April 23, 2002) another pallet container with a multilayer inner
container, with a permanently antistatic outer layer made of carbon black with at least
one integrated viewing strip made of transparent plastic material. For example, EP 0
333 956 B1 describes an apparatus for producing plastic containers with a viewing strip

embodied in an extrusion storage head.

Drawback of the state of the art: All conventional multilayer embodiments have a

continuous viewing strip made of the colorless plastic material of the inner layer. Both




2 the apparatus and the nmethod for fabricating a viewng strip of this type
are quite conplex. For exanple, when associating the viewng strip and the
vol une graduation, the circunferential position of the viewing strip of
the inner container nust be exactly matched to the circunferenti al
position of the volunme graduation. Moreover, an exact vertical orientation
of the viewing strip on the inner container is difficult to maintain due

to different degrees of expansion when the inner container is manufactured
by blow nolding. It is therefore an object of the present invention to.
provi de the cappaestpsratidntheaprethicd her fabhidaingret Wieding/ iriphoBkHioWepe a5é rfulite and
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fromt hénog I8t ar nozzle, is deflected and rerouted in the radial direction
and introduced into the separate outer layer (transfer of virgin material
fromthe inner layer to the outer |ayer). The subsequent dependent clains
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that it can be installed in existing multilayer extrusion heads even at a later date.

This object is attained with the invention with the features of claim 1. According to the
invention, colorless plastic material is partially removed with a suitable device from the
inner layer in the annular gap of the extrusion head shortly before the material exits
from the annular nozzle, is deflected and rerouted in the radial direction and introduced
into the separate outer layer (transfer of virgin material from the inner layer to the outer
layer).

The subsequent dependent claims recite advantageous modified embodiments of the
invention.

With respect to the apparatus, the invention includes an extrusion head for producing
blow-molded multilayer hollow plastic bodies, with a housing provided with two or more
fittings for extruders, wherein molten plastic materials are supplied through the fittings.
The molten plastic materials are distributed through two or more circumferential
distributors along the circumference to form a two-layer or multilayer tubular preform.
The preform flows through a cylindrical reservoir and can be ejected through a

controllable annular nozzle, whereby the ejected tubular reform is provided with a




The preformflows through a cylindrical reservoir and can be ejected
through a controll able annul ar nozzl e, whereby the ejected tubular reform
is provided with a 3 viewing strip. An additional fitting is provided on
the side of the housing below the circunferential distributor and above
the annul ar nozzle. A hollow tube is inserted through the fitting into the
cylindrical reservoir, whereby the hollow tube an upwardly pointing inlet
opening facing the inner surface of the reservoir and a downwardly

poi nting outlet opening facing the outer surface of the reservoir. Plastic
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extrusi ead of the invention can be used to produce plastic containers
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According to another embodiment of the invention, the hollow tube may be pulled out of
the housing and the corresponding additional fitting may be constructed to be closable |
with an applied lid or solid plug. In this way, depending on the requirements, the
extrusion head of the invention can be used to produce plastic containers with or
without viewing strip.
Advantageously, the hollow tube with the helical screw and the drive may be configured
as a retrofit kit that can be installed in any éxisting extrusion head. The extrusion head
can be configured as a continuous tubular head (or Conti-Head) or as discontinuous
extrusion head with injection piston (= storage head, Accu-Head). Manufacturers of
blow-molded plastic hollow bodies can then retrofit their existing blow molding machines
in a simple and cost-effective manner so that - depending on the requirements-
different plastic containers, such as plastic bunged barrels or lidded barrels, can be
manufactured with or without a viewing strip, without requiring costly retrofitting with an
additional extruder.
According to another embodiment of the invention, the hollow tube with the helical
screw may be configured for movement in the radial direction and may advantageously

also be provided with a corresponding drive for movement in the radial direction.




in a sinple and cost-effective manner so that - depending on the

requi rements- different plastic containers, such as plastic bunged barrels
or |idded barrels, can be manufactured with or without a viewi ng strinp,
wi thout requiring costly retrofitting with an additional extruder.
Accordi ng to anot her enbodi nent of the invention, the hollow tube with the
helical screw nay be configured for novenent in the radial direction and
may advant ageously also be provided with a corresponding drive for
novenent in the radial direction. 4 Wth respect to the nethod, according
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performance data (e.g. drop test, hydraulic interior pressure test, etc.)
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i s t hentesb hydrayjdic intetjor pressure test, etc) of the finished container. The inner surface of
the tube or of the finished container remains undisturbed and is not separated.
Containers having different volumes from about 60 liters to about 1000 liters can be
produced with an extrusion head according to the invention with an inserted hollow tube
and a driven helical screw, for instance canisters, drums or large volume plastic inner
containers for pallet containers. An additional extruder or an additional mass storage

device (for sequential operation) is then no longer required.

The invention will now be described in more detail with reference to an exemplary

embodiment schematically illustrated in the drawings.

Figure 1 shows an extrusion head according to the invention with schematically
indicated transverse conveyor for the melt,

Figure 2 shows the lower part of an extrusion head according to the invention with
transverse melt conveyor on an enlarged scale,

Figure 3 shows a plastic lidded barrel with viewing strip, and

Figure 4 shows a large volume plastic inner container with viewing strip.




The invention wll now be described in nore detail wth reference to an
exenpl ary enbodi nent schematically illustrated in the drawings. Figure 1
shows an extrusion head according to the invention with schematically

i ndi cated transverse conveyor for the nelt, Figure 2 shows the |ower part -
of an extrusion head according to the invention with -transverse nelt '
conveyor on an enlarged scale, Figure 3 shows a plastic |idded barrel with
viewing strip, and Figure 4 shows a | arge volune plastic inner container
with viewing strip. 5 Figure 1 shows with the reference nuneral 10 an
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The plastic material, which is completely distributed about the circumference, exits at
the bottom end of the cylinder sleeves or of the ejection piston as a two-layer tubular
preform 18, flows through a cylindrical reservoir 20 in which a viewing strip is applied
during the extrusion process, and is then ejected from the extrusion head 10 through a
controllable annular nozzle 22. In the discontinuous operating mode of the storage
head, the tubular preform 18 is sequentially ejected from the reservoir 20 by the ejection
piston through the controllable annular nozzle 22. The central mandrel 46 is also
movably arranged in the housing 12. By lowering the cone-shaped mandrel tip, the
nozzle gap of the annular nozzle 22 opens and widens; when the cone-shaped mandrel
tip is raised, the nozzle gap narrows and can close completely. The extrusion head 10
can, of course, also be designed as continuous extrusion head with continuous tube
discharge. According to the present invention, a particular device for redistributing the
material is arranged inside the reservoir 20, below the circumferential distributors 14, 16
and above the controllable annular nozzle 22. Redistribution of the material is
performed by a hollow tube 28 such that, as viewed in the radial direction from the
inside to the outside, plastic material is initially withdrawn from the inner layer 34, which

consists of original natural material, of the almost finished preform 18, deflected in the




head, the tubular preform 18 is sequentially ejected fromthe reservoir 20
by the ejection piston through the controll able annular nozzle 22. The
central mandrel 46 is also novably arranged in the housing 12. By | owering
t he cone-shaped mandrel tip, the nozzle gap of the annul ar nozzle 22 opens
and wi dens; when the cone-shaped mandrel tip is raised, the nozzle gap
narrows and can cl ose conpletely. The extrusion head 10 can, of course,

al so be designed as continuous extrusion head with continuous tube

di scharge. According to the present invention, a particular device for
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housi ng ggrt 48, in which the hollow tube 28 for_ providing the view ng
strip 2488 vﬂwg@ﬂ@e’@gllowstupgggtf@bprywdmg the viewing strip 24 is arranged, is rotatably
attached on the housing 12 of the extrusion head, so that the viewing strip in the ejected
preform can be positioned exacily in the desired position, for example at the mold
separation plane. The lower housing part 48 can also be equipped with a stepping
motor for rotating the lower housing part in both rotation directions and thereby adjust
the position of the viewing strip with reference to the blow-mold and its position in the
blown container, respectively.
In an exemplary actual design of medium size, the hollow tube 28 inserted in the lower
housing part 48 has an outside diameter of about 45 mm and extends into the reservoir
20 to a depth of about 50 mm. The upper opening 30 has a width of about 30 mm and
about the same length, wherein the lower opening 32 is about 35 mm long, but only 10
mm wide. The helical screw 38 is preferably designed as a double-lead screw and has
a length of only about 55 mm. The hollow tube 28 is completely sealed to the outside at
the driveshaft behind the helical screw 38 by corresponding sealing rings.
With colored containers having a two-layer or three-layer wall structure, the outer layer

colored with admixed dye pigments or with carbon black is relatively thin, since dye




} attached on the housing 12 of the extrusion head, so that the view ng
strip in the ejected preformcan be positioned exactly. in the desired
position, for exanple at the nold separation plane. The | ower housing part
48 can al so be equi pped with a stepping notor for rotating the |ower
housing part in both rotation directions and thereby adjust the position
of the viewing strip with reference to the blownold and its position in
the blown container, respectively. In an exenplary actual design of nmedi um
size, the hollow tube 28 inserted in the |lower housing part 48 has an
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pi gnents or carbon bl a | ati vel y expensive. Advantageously, the

col or ed (6alcdgss P%l?%tf‘"ai 'Oé['lﬁnéékness of only 5 to 20% preferably about
10% of Ffd?eué‘é’rlﬁaéxgﬂ’émwléreasﬂb? \Mﬂi’ﬁffarﬁrﬁbﬂ@”@éﬁeﬁ’tf th@eplhﬁltﬂ,ercoh?a\i’ﬁérs”&@e of
new material (HD P Density Poly Ethylene) shoul'd not be thinner than

about 5@yeviged h through @@dlt@yeﬂf oashdn Black etwithea biagk, eher:tmauy Feidictingputer ayer
L i cknesa etiReR 20, Breh ATLEATCI hHPS BhlabRIER cltig density

pol yet h recycle I"et's roun can be used
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of " car baROBHERdL dhe iniingd ot in Reediipn a2 Tiehb@ets fdcst bamel B a arh !
outer | gy&lingReY 52 ahd R uAsg ghaduatien @ﬁﬁ'tﬁé QeftiRabBatfel ¥R Pigure 4 shows

a different exemplary embodiment in form of a large-volume plastic inner container 56

with viewing strip 58 and a measuring graduation 60 for a pallet container with a

capacity of 1000 liters.

The viewing strip should have - when viewed in the circumferential direction - a width of
about 10 mm to 20 mm, so that the respective the level of the liquid contents can be
readily identified at any time.




Figure 3 shows in formof an exenplary enbodi nent of a bl ow nol ded

contai ner produced with the nethod of the invention a 220 liter plastic

| i dded barrel 50 with a viewing strip 52 and neasuring graduation 54 in
the vertical barrel wall. Figure 4 shows a different exenplary enbodi nent
in formof a large-volune plastic inner container 56 with viewng strip 58
and a neasuring graduation 60 for a pallet container wwth a capacity of
1000 liters. The viewing strip should have - when viewed in the
circunferential direction - a wwdth of about 10 mmto 20 nm so that the
respective the level of the |ListofiRefererce Numalberse readily identified at
any ti e, { 8 6 List_of .ReLer nce Nunbers 10 extrusion head 12 housing 14
ci rcunfelential di sEXTYRIOBPSIY i nside 16 circunferential distributor I
out si de 1218 pref or mhg@singservoir 22 annul ar nozzle 24 viewing strip 26
additional fitting (28) 28 hollow tube 30 inlet opening 32 outlet opening
34 i nnerl4 ayer 36 Og[r@fmfpgg}glpl distributor | inside

16 circumferential distributor Il outside
18 preform

20 reservoir

22 annular nozzie

24 viewing strip

26 additional fitting (28)

28 hollow tube

30 inlet opening

32 outlet opening

34 inner layer

36 outer layer

38 helical screw

40 rotary drive (38)

42 cover cylinder sleeve
44 displacement drive (28)
46 central mandrel

48 lower housing part (rotatable)
50 plastic lidded barrel

52 viewing strip

54 measuring graduation
56 plastic inner container
58 viewing strip

60 measuring graduation




38 helical screw 40 rotary drive (38) 42 cover cylinder sleeve 44

di spl acenent drive (28) 46 central mandrel 48 | ower housing part
(rotatable) 50 plastic lidded barrel 52 viewing strip 54 neasuring
graduation 56 plastic inner container 58 viewing strip 60 neasuring
graduation 9 Patent Clains 1. Extrusion head (10) for producing bl ow nol ded
mul tilayer hollow plastic bodies, wth a housing (12), on which two or
nore fittings for extruders are provi ded, with nolten plastic materials
bei ng supplied through the fittings, the nolten plastic materials being

di stributed along the circunferengtéht Olagast wo or nore circunferenti al
distributors (14, 16) to forma two-Tayer or nultilayer tubular preform
(18), wherein the preform flows through a cyli ndri cal reservoir (20) and
can be ect e

ej ect ede’t ubuﬁég{r'{j% orm 185?6%'8%@%%%%&% vi e rg]%g%)%%ggrzcewmé§

char act ewithe edhousmg‘nﬂZ)amnaw&jmhl tvealor fmarei filingL €or extryderyiate providetlewithde of

t he housi circu ent | i.strihutor ) bove
the annanderhgastcelia Reind LEREBENd e bl B fpued dastinARH R h

t he flttbemg (caﬁthbut@tio atldng amnéi Bidsursfatences eroagh (v?&)or mbrer ler@utrifi@'eh@éll ow
t ube 28(} has on the inside of the reservoir (20) an upward pointing

: istributors (14, 16) to form a two-layer or multilayer tubular preform (18)D whereinthe
preform flows through a cylindrical reservoir (20) and can be ejected through a

controllable annular nozzle (22), wherein the ejected tubular reform (18) is provided with

a viewing strip (24),

characterized in that

an additional fitting (26) is provided on the side of the housing (12) below the
circumferential distributor (14, 16) and above the annular nozzle (22), with a hollow
tube (28) being inserted through the fitting (26) into the cylindrical reservoir (20),
wherein the hollow tube (28) has on the inside of the reservoir (20) an upward pointing
inlet opening (30) and on the outside of the reservoir (20) a downward pointing outlet
opening (32), through which plastic material can be deflected and incorporated from the
inner layer (34) in the colored outer layer (36) for providing the viewing strip (24).

2. Extrusion head according to claim 1,
characterized in that
a helical screw (38), which is provided with a drive (40), is provided inside the hollow

tube (28) for transporting plastic material.

3. Extrusion head according to claim 1 or 2,

characterized in that v

the hollow tube (28) can be pulled out of the housing (12) and the corresponding
additional fitting (26) can be constructed to be closable with an applied lid or solid plug.
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i nl et opening (30) and on the outside of the reservoir (20) a downward
pointing outlet opening (32), through which plastic material can be

defl ected and incorporated fromthe inner layer (34) in the colored outer

| ayer (36) for providing the viewing strip (24). 2. Extrusion head
according to claim1, characterized in that a helical screw (38), which is
provided with a drive (40), is provided inside the hollow tube (28) for
transporting plastic material. 3. Extrusion head according to claim1 or 2,
characterized in that the hollow tube (28) can be pulled out of the housing
(12) andt.t he Exrusienmeadisegordiidiotdiginad, 4 bt 8j ng (26) can be constructed to
be closable with an applied |id or solid plug. 10 4. Extrusion head
accordi ! h or 3, <characterized in that the hollow tube (28)
with th el I i i ' ( | fi i rofit
1t hat oas 08 WBE () WP InERENE ol (T AN e oo LA Bonfu Ba ISR Do
accor di mgtrefs kifitaatraan beginstalled ivdany existingeexdrusionchéad. t hat t he hol | ow t ube
(28) with the helical screw (38) is configured for displacenent in the
radial direction. 6. Extrusion head according to claimb5, characterized in
that thé. hol Estrusioh®eb@@rcovdiny tohsaife! iz @ orsgrew (38) is provided with a
drive (42) far . displacenent in the radial direction. 7. Extrusion head
accordiﬁégﬂﬂgﬁﬂaﬂﬁﬂgwaé, 3, 4, 5 or 6, characterized in that the | ower

housi ng tRahblidw §ibev38) Wi? &ié RENER! s [(3BPis( Eshrigtdd it disfiaberREritalt thé®) 1S

radial direction.

6. Extrusion head according to claim 5,
characterized in that
the hollow tube (28) with the helical screw (38) is provided with a drive (42) for

displacement in the radial direction.

7. . Extrusion head according to claim 1, 2, 3, 4, 5 or 6,

characterizéd in that

the lower housing part (48) with inserted hollow tube (28) with helical screw (38) is
attached on the housing (12) so as to be rotatable in both rotation directions.

8. Method for producing blow-molded multilayer hollow plastic bodies, wherein two
or more molten plastic materials are fed from corresponding extruders into an extrusion
head (10) and are distributed by two or more circumferential distributors (14, 16) along
the circumference into a two-layer or multilayer tubular preform (18), whereafter the
multilayer tubular preform (18) flows through a cylindrical reservoir (20), is provided with
a viewing strip (24), and is ejected via a controllable annular nozzle (22),

characterized in that

within the cylindrical reservoir (20) molten plastic material is deflected and incorporated
from the inner layer (34) in the colored outer layer (36) for providing the viewing
strip (24).
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attached on the housing (12) so as to be rotatable in both rotation
directions. 8. Method for producing bl ownolded nultilayer hollow plastic
bodi es, wherein two or nore nolten plastic nmaterials are fed from
correspondi ng extruders into an extrusion head (10) and are distributed by
two or nore circunferential distributors (14, 16) along the circunference
into a two-layer or nultilayer tubular preform (18), whereafter the

mul tilayer tubular preform (18) flows through a cylindrical reservoir (20),
is provided with a viewing strip (24), and is ejected via a controllable
annul ar g10zzlpgethéd hecdimgasiciilzed in that within the cylindrical reservoir
(20) nmolten plastic material is defl ected and incorporated fromthe inner

| ayer (xharaeterizeddnthated outer |ayer (36) for providing the viewing strip
(24). 1 : d | Gk [ ' '

def | ect |]"c])§ daen &sb(r?l]c%'r?(g@(r&g |og%|&'ofoﬁ?g %‘%negﬁgﬁggﬁﬁ{drlrg@g} ?Ha%i fn? réﬁ)lrﬁlytQ ﬁé?"l”nner
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bl own cepttaian@all of fire finlshed blown container.
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