- 1 - Apparatus for the discharge of a filler materi al The
invention relates to an apparatus for the discharge of a fluid filler
material. 5 The apparatus is attachable to a static mxer to bring
the filler material which has been mxed In the static m xer
precisely to the destination |ocation. A dispensing arrangenent nade
up of a nulticonmponent dispensing device and a nul ti conponent
cartridge as well as a static m xer is,known, for exanple, fromEP O
730 913. A nulticonponent cartridge ihtrudes at | east 10 one storage
contai ner for conmponents to be mxed and is in particular nmade as a
di spensing cartridge which can be enptied by neans of a di spensing

devi ce, Such a dhﬁ@gﬁ,&@&@@w’s%rﬁggﬁﬂgjr%@er@gans for the reduction
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a single conponent which can be manufactured in the injection nolding

process. It is fur ich ar. |l aced
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end, which is 'as%efnbly with the cartridge. The static mixer and the connection plece are in
this respect made as a single component which can be manufactured inthe .
injection molding process.

it is furthermore known to use attachmenis which are placed anto the

20 discharge end of the static mixer. They have the function of applying the filler
material more precisely at the place of use, for example at an adhesion point.
Such attachments are also known to introduce filler malerials directly inta
hollow spaces. These attachments are used, for example, to fill cavities in
teeth which have arisen due o a denial treatmeant. Such an attachment

25 available on the market Is shown, for example, in Fig. 10 or Fig. 11.

it is known from WO2004/105856 1o foresee a tubular element, by which the
filler material can be introduced into narrow deep cavities. The tubular
element is held in a fransition piece which has an insertion end, which is



pushed into the m xer outlet an a conical retention el enent provided
with slits. The slits define retention lanellae. In order to hold the
“tubul ar elenent safely in the retention lanellae, a fixing elenent is
pushed over the transition piece. Hereby,the width of the slit is
decreases as the retention | anel |l ae of fﬁé 5 transition piece are
squeezed. Thereby the tubular elenment is safely retained in the
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element is h spac ereby the housing is
configured as a fastening element for the tubular 25 el enent. The

t ubul ar el ernbista batherabged of the mvedtiaméd provide an mrientabte apparatus by
preferably ' - : i cul bl .
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maxi numidut e#cc@Paneter of 3 nm a naxi numinner dianeter of - 3 -
approximately 2 mm for a maxi num outer dianeter of 2.5 mmand a
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pressure | odiller matesali hpewpparathe includes a static mixer, with the static mixer
having a housing which includes a first hollow space, with at least one mixing
element being arranged in the first hollow space. The housing has an outlet
20 element, with the outlet element having a second hollow space, with the
second hollow space being connected to the first hollow space such that the
fluid filler material can be conducted from the first hollow space into the
second hollow space. A tubular element is held in the second hollow space ,
whereby the housing is configured as a fastening element for the tubular
25 element.

The tubular element can have an outer diameter of a maximum of 3 mm,
preferably of a maximum of 2.5 mm, particularly preferably of 1.5 mm.

A maximum inner diameter of approximately 2.5 mm hereby results for a
maximum outer diameter of 3 mm; a maximum inner diameter of



5 length of the tubular elenent, the tubular elenent has a | ength of
a maxi mum of 100 mm preferably of a maxi numof 50 mm particularly

" preferably of a maxi mumof 30 mm The outlet el enent includes a cone
in accordance with a preferred enbodi nent,, Such a cone is provided to
reduce the material consunption of 10 th& outlet elenent and to
optimze the outlet element for injection nolding technol ogy. The

wal | thickne i : i I i of the
out 1 et el omealp? CANTAENCE BRI i SREE el bEZ SHRRTaRRAC -

t echni cal i Nn@¥MER IRReiR ingmeiepiappsoxinateld mm forghmeximwachder t he
out | et el emefignrftet drel bahest nmonent requires a shorter cooling tine
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outer dianeter of the tubular elenent at the end through which the
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and 5 continuously, the pressure |loss of this flow can be kept | ow.

This in turn_has the consequence that the required contact pressure

whi ch the di Spesaeay beilavw epaserer alse e masecearieal ggthahthesgbularer .
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hol | ow spacgmajlest inner diameter of the cone is smaller than the outer diameter of the
tubular element at the end through which the filler material can be discharged,
the tubular element is held in the cone by a press fit. The hollow space can
also have a plurality of sectionally conical sections in which the tubular
25 element is held at a plurality of contact points.

The angle of inclination of the cone of the outlet element and of the conical
second hollow space can differ. The angle of inclination of the outlet element
can in particular be larger than the angle of inclination of the conical second
hollow space.



The second hol | ow space can al so have an inner dianeter at |east over
a part of its length which is smaller than the outer dianeter of the
“tubular elenent. In this case a press fit also results. It is a
further advantage of the use of a press 15fit that it is |eak tight
agai nst the passage of filler material. The filler material is
therefore only discharged through the opening aperture of the tubular

el ement, but . .t
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encl osed by the two sides. The edge will from now on be called an

uphi | | &fge Tistubulan dlemenpisadyaniggesuainbsadakle ¢ thaktherpasitipniot e
anner - Adj canmg apeiare orthe (ODUIeE SerRehi HELS Shlfbe Rolatie 1 e mixer.
"ot hand ol BePERPrirhah e PLE s onr i HRyEOh hobe SRie Rang fastdnat
L 0 g he lj ef t _I’_[hgrldamiridbofem tubuldnmstedaﬁcbdfdb_cﬂaelhﬁabier. @;ttgmiatmwnlemrg ght
an Sl de. : p | OW Nng.
A first uphi%ﬁgﬁgg‘%{r%@slﬂ?%ﬁfbwﬁﬂ %_g?l%rngggﬁ%‘%ﬂllﬁqug%gggobgﬁehglnrge [ og
of the Béndislgmenérternexanpla, 8 depdingieement icapdprlude arplulity ekthidkened

first downhiddrieAgRediBRs Withsa IdvdyaXifitiesRelrseeiidad Bdthvekn adjaiicsent

hi || h hi | | . A f whi ch
downhi ed%ﬁ@igg@aﬁguﬁ?gﬁsogﬁd ggl"’l\%el cllefor?nqlgg morese%%ﬂg ?har? lhde’ two ll‘ecgions of

the tubular element which extend from the thickened portions and which have
a larger wall thickness than the wall thickness between adjacent thickened

30 portions. The thickened portions can be made as ribs or scales, for example.
A thickened portion is defined in this respect as a section in which the wall
thickness is larger than in the two directly adjoining sections. The wall

bounded by



20 downhill edge and by a third downhill edge, follows the first

fold. The second uphill edge of the second fold rises between the

" second downhill edge and the third downhill edge. The jacket of the
tubul ar el enment is kinked al ong each of %he edges. The wal | thickness
of the edges in this respect substantially corresponds to the wall

t hi ckness of the sides. If the bendlng el ement is 25 already produced
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uphill edge of the second fold rises between the second downhill edge and
the third downhill edge. The jacket of the tubular element is kinked along each
of the edges. The wall thickness of the edges in this respect substantially
corresponds to the wall thickness of the sides. If the bending element is
25 already produced during the manufacture of the tubular element, the wall
thickness of the bellows structure can be set as desired. The wall thickness
can in particular be selected such that, in the folded state, the tubular element
extends along a straight longitudinal axis and remains stable in the straight
position. This type of manufacture is in particular suitable for tubular elements
30  which are manufactured in the injection molding process in a single workstep.

The bellows structure can alternatively to this also be applied subsequently
after completion of the bending element by plastic deformation of the tubular



bell ows structure. This nmeans that the inner cross-sectional surface
of the tubular element in the region of the bending el enent does not
" deviate 20 substantially fromthe i nner cross-sectional surface of
the first and second sections which adjogp t he bending elenent. In
addition to the preceding statenments relating to a bending el enent
whi ch includes a bellows structure, a provision can also be nade for
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In addition to the preceding statements relating to a bending element which
includes a bellows structure, a provision can also be made for maintaining the
bellows structure under a pre-stress condition. In particular if the angle

25 included between two adjacent sides becomes small, that is tends toward
zero, a pretension can be applied during the manufacture of the tubular
element which holds the folds in a tightly contacting position with respect to
one another. This means that the spacings between adjacent folds are so
small that the folds are supported on one another.

30 If a curvature should be applied to the bending element and if this curvature of
' the bending element should be maintained as long as the dispensing of the



| east in the region adjacent to the discharge opening, so that a
press fit results. 20 On assenbly, the tubular elenent is pushed into
" the second hol |l ow space fromthe m xer side. The tubular elenent is
then driven through the second hol |l ow space, for exanple, by one bl ow
or by a series of blows by neans of an assenbly tool while applying a
conpressive force until a large part of the tubular el enent projects
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one of the pesuledi ng enbodi nents in the second hol |l ow space by neans
of a snap connection or by neans of a holding connection or 20 by

means of an adhesi ve bond, ) )
On assembly, the tubular element is pushed into the second hollow space

from the mixer side. The tubular element is then driven through the second
holiow space, for example, by one blow or by a series of blows by means of
an assembly tool while applying a compressive force until a large part of the
tubular element projects out of the discharge opening. The widened portion

25 can in this respect serve for centering of the assembly tool and for the
transmission of the impact force.

Alternatively to this, the tubular element, can also be placed into the tool for
the outlet element or the mixer housing in accordance with one of the
preceding embodiments. The {ubular element is overmolded in this case,

30  which signifies that is surrounded by a plastic melt during the injection
molding process said plastic melt being subsequently cooled. In accordance



The tubul ar el enent in accordance with one of the preceding

enbodi ments can furthernore be arranged to be rotatable relative to
"the static mxer. In accordance with a further preferred enbodi nent,
the tubul ar el enent includes a jacket of gnetal. A tubul ar el enent of
metal is sinple to manufacture 25 and car?'be bent nanually into any
desired position. The user can thus adapt the position of the opening
aperture of
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The tubular element in accordance with one of the preceding embodiments
can furthermore be arranged to be rotatable relative to the static mixer.

In accordance with a further preferred embodiment, the tubular element
includes a jacket of metal. A tubular element of metal is simple to manufacture
25 and can be bent manually into any desired position. The user can thus adapt
the position of the opening aperture of the tubular element in a simple manner
to the desired application location of the filler material. A bending element in
accordance with one of the preceding embodiments can also be provided.



The tubul ar el enent nust be suitable to conduct the filler material
bei ng di scharged fromthe static mxer to the desired |ocation of
“use. However, the fixing of the position of the opening aperture is,
taken over by the core elenent. The coregqel emrent can extend freely in
the interior of the tubular 30 el enent o? it can be connected to the
tubul ar el ement by neans of a - 10 - connection element. A plurality
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fluid filler

156  Alternatively to this, the tubular element can include a jacket of plastic. The
tubular element can thus be made from a plastic which is preferably bendable
or contains a bending element in accordance with one of the preceding
variants.

To stabilize the tubular element, the tubular element can also include a core

20 element which is arranged inside the tubular element. The core element can
be made as a metal pin, for example, or can be made in wire form. The core
element can in particular be used for the setting of the position of the opening
aperture of the tubular element. The jacket of the tubular element can be
made from any desired deformable material. The deformation of the material

25 of the jacket can in this case be in the elastic region or in the plastic region.
The tubular element must be suitable to conduct the filler material being
discharged from the static mixer to the desired location of use. However, the
fixing of the position of the opening aperture is, taken over by the core
element. The core element can extend freely in the interior of the tubular

30 element or it can be connected to the tubular element by means of a



material in accordance with a first enbodi nent of the invention; Fig.

2a section through an apparatus for the injection of a fluid filler

" 25material in accordance with a second enbodi nent of the invention;
Fig. 3a section through a tubular el emani,Qi n accordance with a first

enbodi nent of the invention; Fig. 4a view of a tubular elenent in

accordance with a second enbodi nent of the invention; 5 Fig. 5a

section throim | Ohti t = A
Fig. 6a secti oneoﬁsgbw %@tr @%gﬁﬁﬁéﬂf&%@#ﬂgﬁ?ﬁrﬁ?gﬁ @e@%ﬁ% %i ér?rélged
accor dance vdttdiffengat josabians bntherugulay gleraent. on of a fourth enbodi ment
of the tubular element in 10accordance with the invention;

Alternatively to this, the core element can be at least partly enclosed by the
jacket of the tubular element. It is avoided in this case that the core element

5 can induce an additional flow resistance in the tubular element. The flow path
is kept very largely free for the passage of the filler material.

The core element can be made in wire form. The core element can in
particular contain a metal.

Alternatively, the core element can also be completely received in the walt of

10 the jacket of the tubular element. A plurality of core elements can also be
provided which form a reinforcing structure. The core elements can also be
made as a fiber, felt, fabric or knitwear which is surrounded or enclosed at
least partly by the material of the jacket of the tubular element.

The static mixer can in particular be used for the mixing of a hardening mixed
15  product of flowable components.

A further possible use of the static mixer is the mixture of impression
compounds in the dental field or the mixture of multicomponent adhesives or
the mixing of hardening filler compounds in the construction sector, for
example chemical dowels or anchorage elements.

20 The invention will be explained in the following with reference to the drawings.
There are shown:

Fig. 1 a section through an apparatus for the injection of a fluid filler
material in accordance with a first embodiment of the invention;

Fig. 2 a section through an apparatus for the injection of a fluid filler
25 material in accordance with a second embodiment of the
invention;



Fig. 8a section of a fifth enbodi nent of the tubular elenment in
accordance wth the invention; Fig. 9a section of a sixth enbodi nent
“of the tubular elenent in accordance with the invention; 15Fi g. 10an
attachment fromthe prior art; Fig. lla titlon t hrough t he
attachnent of Fig. 10; Fig. 12a view of a tubular elenent in
accordance with a seventh enbodi nent of the invention; Fig. 13a

further varipg t for t g@ﬁ‘qH‘

shows a sectl n througﬁ ﬁ'ﬁéﬁ’%?a%b@al‘ g@w&& Iﬁh?erm& Fé'?%mp?géé 4
and a tubul ar el enent ¢mbadivtrdafdhe Wiventiansirst enmbodi ment of the

I nvention. This static mxer 1 for a cartridge for the reception of

one conpone ofp inp luralit nts incl]udes
a m xer houg‘%I g5'2 whi g%wewéfzié tlﬂ)ég%r @?ernéfn %‘é @%%“"@'ﬁeﬂ?@% i ng
el enent 3, can in par térobbdimerd ofithieinvpntiona plurality of m xing
el ements, so that a nunber of simlar mxing elenents preferably

examp 6, JnaW- 1 om EF SASTLINSIh e RasUPrRE bR v JpniHedaiene
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Fig. 6 a section of a third embodiment of the tubular element in
accordance with the invention;

Fig. 7 a section of a fourth embodiment of the tubular element in
10 accordance with the invention;
Fig. 8 a section of a fifth embodiment of the tubular element in

accordance with the invention;

Fig. 9 a section of a sixth embodiment of the tubular element in
accordance with the invention;

15 Fig. 10 an attachment from the prior art;
Fig. 11 a section through the attachment of Fig. 10;
Fig. 12 a view of a tubular element in accordance with a seventh

embodiment of the invention;
Fig. 13 a further variant for the manufacture of a tubular etement.

20  Fig. 1 shows a section through a static mixer 1 with an intermediate piece 4
and a tubular element in accordance with a first embodiment of the invention.
This static mixer 1 for a cartridge for the reception of one component or in
particular of a plurality of components includes a mixer housing 2 which



5 structure as shown for the helical m xer . The m xer has the
function of stirring the individual conponents well so that a

" substantially honbgeneous m xture results. The m xer could al so be
made as a dynami c m xer (not shown). A_d.}/%gm'c m xer differs fromthe
static mxer in that the mxing elenents are arranged to be novabl e
relative to the m xer housing. 10 The m xer shown in Fig. 1 can be
used for the i i cAn e r: X
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20 in particular indicates the ideal position of the static m xer 1
wWith respect to the internediate piece 4. For this purpose, the

" positioning el enent 29 can be made as a projection which also visibly
shows the position of the static m xer ith respect to the
internmedi ate piece 4 and thus al so provites an aid for the assenbly.
The first connection elenent 24 includes a jacket surface to 25 which

the projecti ' Is h Qs
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connection element. A plurality of positioning elements, in particular two, can
also be provided. This measure is advantageously used in mixers in which the
mixing quality changes dependent on the position of the mixing elements with
respect to the position of the intermediate piece. The positioning element 29
20 in particular indicates the ideal position of the static mixer 1 with respect to the
intermediate piece 4. For this purpose, the positioning element 29 can be
made as a projection which also visibly shows the position of the static mixer
1 with respect to the intermediate piece 4 and thus also provides an aid for
the assembly. The first connection element 24 includes a jacket surface to
25 which the projection is attached. The second connection element 25 adjoins
the oppositely disposed side of the flange 9 and is designed for assembly with
the cartridge.

In accordance with a further variant, not shown in the drawing here, the first or
the second outlet opening 32, 42 can be made such that it can be aligned in a

30  matching position to the static mixer. The shape of the cross-sectional surface
of at least one of the first or second inlet openings 32, 42 is in particular



15 designed for the engagenent into an associated cut-out of the

di spensing unit or of the dispensing cartridge. The finger el enent
"can be made as an axial rail which is designed for the engagenent
into an associ ated groove of the cartri : The encodi ng neans
50 can al so be designed as a groove in the outer jacket 20 of the
second connection el enment 25, which is not shown in the draw ng here.
If two or rﬂﬁ% \E
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recogni zabl e so that the static mxer 1 can be aligned in an
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contacts a demridder 11 of the inner wall of the coupling element 5.

The internedi ate piece 4 has an end face 20 at its outlet-side end

plate. This end face 20 can be equipped with a guide el ement, which
is in particlieneriiag geans 50 can also be designed as a groove in the outer jacket

20 of the second connection element 25, which is not shown in the drawing here.

If two or more encoding means 50 are provided, the encoding means also do
not have to be arranged disposed opposite to one anocther. If two or more
encoding means are provided, the cross-sectional surface of at ieast one of
the encoding means should differ from the cross-sectional surface of the

25 further single or plurality of encoding means, in particular if the encoding
means are arranged symmetrically to one another.

Alternatively to this, a plurality of encoding means 50 can also have an
asymmetrical arrangement on the inlet side. Due to the asymmetric
arrangement which is reflected in the same away on the dispensing cartridge



a dividing edge 17 and/or as a partial barrier 18, for the deflection
of the 20 conponent flows so that the conponents have to flow
“substantially perpendicular to the longitudinal axis 27 of the m xer
and parallel to the end face 20 tovvard_?asdi vi der edge 8. The divider
edge 8 is the edge of the first static ni'xing el enent 3 which faces
the internediate piece 4 and cones into contact with the two

ts. T, ' - '
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i xer i vi ddetepperie Bidredt Pas agens teks ALARoftipias end patd. Fhisend
face 20 can be equipped with a guide element, which is in particular made as
a dividing edge 17 and/or as a partial barrier 18, for the deflection of the
20 component flows so that the components have to flow substantially
perpendicular to the longitudinal axis 27 of the mixer and parallel to the end
face 20 toward a divider edge 8. The divider edge 8 is the edge of the first
static mixing element 3 which faces the intermediate piece 4 and comes into

contact with the two components.

25 The end face 20 contains the two outlet openings 31, 41 of the passages 30,
40. The dividing edge 17 is attached to the end face 20 such that each
component which is discharged through the two outlet openings 31, 41 is
already divided by the dividing edge 17 into two part flows, in particular into
two halves. The part flows of each of the components combine in a collection

30 chamber 23. Subsequently, the flows in the collection chamber are divided



The dividing edge 17 extends in accordance with Fig. 1 fromthe end
face 20 up to a step 22 of the housing 2 of the static m xer which
"surrounds the 20 collection space 23. The step 22 connects the inlet
region of the housing 2 extending fromt inlet end 10 up to an

i nner surface 21 to the mixing space containing the static m xing

el ements 3. \Wen assenbled , the tubular elenment is pushed in a first
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are directed froma 15 dispensing device or froma dispensing

cartridge through the passages 30,40 to a static mxer 1 in which the
two conponenthe awidingirdgartd exteads iMmaegasdarcawh g 1 frompthedend tacer0
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storage %nd ?[ec{"gﬁségggﬁgo{'he step Ef connects he %n!gtorré%lon ofttﬁe housing 2
extending from the inlet end 10 up to an inner surface 21 to the mixing space
containing the static mixing elements 3.

When assembled , the tubular element is pushed in a first step into the
second hollow space of the outlet element of the housing 2. The mixer

25 elements 3 are then positioned in the housing 2 of the static mixer 1., The
intermediate piece 4 is connected in a second step to the inlet region 26 of the
housing 2, for example via the holding flange 14 which is designed for
engagement into the groove 15 which extends along the inner wall of the inlet
region 26. For this purpose, the element 16 is aligned visually to the static

30 mixer so that the static mixer 1 and the intermediate piece 4 are assembled in
a precisely matching position to one another. The static mixer 1 and the



Furt hernore, depending on the desired mxing ratio and the required
20 throughput, different types of static m xers are used. These
"static mixers can differ by their installations, whereby the flow
speed and the flow gui dance changes; the% can have different outer
dianeters so that different volune flows ‘can be processed so that a

t hroughput characteristic for the type of the static m xer can be
achi eved. 2 I es
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enmbodi nent dfiga2 ahuwsians@ciimetbtd@h a Atatienaixet rngamdan@wﬁara $scond

b h redSecoSerR il BV RRIOEHRIE! i sraltled Bina ey iided BighR ¥
Fig 2 shows lmltsérbeunﬂermledmwem thmomadeum dfdhetfingt qqngnectlmrmalamnem 24,
fluid fille thé@laﬁ@é@éﬁ’d tHé‘sé’cﬁﬁﬂré@ﬁfé% l%%rﬁeﬁﬁf@rﬂgﬁmﬂg o??ﬁ&s&ées

t he invention apparatus IS evl ce
static mixerd% 406@?‘“?'?'&' threeah 5'@%1"&*&9@@0%6'&"’@1* lﬁB’lQe Yiaad the
static m xersegohd copRBEGdEdIchierit Z%aﬂdmﬁ'@tﬂarﬁétdbé rmbaéd iahé QireBRidatém a

DLee g5 i 0k I R e R v Bl esiliecio. 9

chanmber 52 dofafstatc fixen t rewhichl thedweaamporents meet @ndrateshixedg€here is

chamber 53. 5 plurality of different dispensing devices or dispensing cartridges which serve
for the storage and for the transport of the individual components.
Furthermore, depending on the desired mixing ratio and the required

20 throughput, different types of static mixers are used. These static mixers can

differ by their installations, whereby the flow speed and the flow guidance
changes; they can have different outer diameters so that different volume
flows can be processed so that a throughput characteristic for the type of the
static mixer can be achieved.

25 The user thus has a variety of combination possibilities available depending
on the requirements. However, to be able to combine any desired dispensing
devices or dispensing cartridges with any desired mixers, the intermediate
piece 4 is used. The passages 30, 40 of the intermediate piece 4 have inlet
openings 31, 41 which can engage into a dispensing means of a dispensing

30 device or dispensing cartridge or into which a dispensing means can engage.
The second connection element 25 can also be made of two pipe pieces



This device is used to mx two conponents in different mxing rati os,
with the mxing ratio in particular being able to amount to 4:1 or
"10:1. A dispensing device, not shown, can be used to convey the
filler material contained in the first a?g second storage chanbers
into the static mxer via the internediat® 20 piece 4. The

I nternmedi ate piece has a first passage 30 and a second passage 40 for
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di schar ged from ¢ first hollow space 47. The hol |l ow space 47 is
formed by the inner space of the m xer housing 2 and contains at
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hol | ow space 47 nerges into the second hol | ow space 48 whi ch contains

the tubul ar ﬁ*\l?;%mcqu us@ﬂ%h‘ﬂ?%ércoﬁk%@ﬁs RldiferdiR nhiking raki6s ieith e
the second hn(%un?gwra%r% In partlcﬂar bglng a%(fe %o amount {o 4:1 or 10:1. A dispensing
device, not shown, can be used to convey the filler material contained in the
first and second storage chambers into the static mixer via the intermediate
20 piece 4. The intermediate piece has a first passage 30 and a second passage
40 for this purpose. The inlet opening 31 of the first passage 30 and the inlet
opening 41 of the second passage 40 are arranged in this embodiment at
tubular stubs which engage into corresponding first and second discharge
passages 54, 55 for the components of the filler material. The first discharge
25 passage 54 is arranged at the first storage chamber 52 and the second
discharge passage 55 is arranged subsequent to the second storage chamber
53.

The filler material being discharged from the static mixer 1 moves into the
outlet element 45. The outlet element 45 is also made as a cone 46 in this
30 embodiment. The cone 46 contains a second hollow space 48 which is



15 beyond the discharge opening 70 of the outlet elenment 45. The
tubul ar el enment 60 contains a closed passage 56 which | eads fromthe
‘first or second holl ow space 47, 48 to the opening aperture 61 of the
passage 56 for the conveying of the fill material. The tubul ar

el ement 60 is bendable and is shown w th™™a curvature in Fig. 3. 20
The position of the opening aperture 61 of the tubular elenment 60 can
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outer - 2
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a large mixer housing 2 contains a first hollow space 47 which serves as a closed
passage for the filler material. The first hollow space 47 merges into the
second hollow space 48 which contains the tubular element 60. The tubular
element 60 is partly received in the second hollow space 48 and projects

15 beyond the discharge opening 70 of the outlet element 45. The tubular

element 60 contains a closed passage 56 which leads from the first or second
holiow space 47, 48 to the opening aperture 61 of the passage 56 for the
conveying of the filler material.

The tubular element 60 is bendable and is shown with a curvature in Fig. 3.

20 The position of the opening aperture 61 of the tubular element 60 can hereby
be changed relative to the static mixer 1. The property that the tubular
element 60 is bendable can, on the one hand, be due to the fact that the
material of the tubular element 60 itself is bendable.

The tubular element 60 furthermore has a widened portion of the passage 56
25 in the region of the inlet opening 65. This widened portion serves for the
reception of an assembly tool. An assembly tool can engage into the widened
portion to position and hold the tubular element in the second hollow space. A
blow can be exerted onto the tubular element by means of the assembly tool,
whereby the tubular element 60 is held firmly in the hollow space 48. The
30 inner diameter of the second hollow space 48 is smaller than the outer



part of the tubul ar el enent projects out of the discharge opening 70.
~The wi dened portion 57 serves in this respect for centering of the
assenbly tool and for the transm ssion of the inpact force. 10 Fig. 4
shows a view of a tubular elenent 60 in ﬁicordance with a second
enbodi nent of the invention which, alternafively or in addition to

t he tubul ar el enent 60 shown in Fig. 3, includes at |east one bending

el enrent 62. ' I ]
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enbodi meik . iMhledei alergien pithta taducedtwalbthickdesa sthicheyteinds hetween ithe first
passage end 71 and the second end 72. The thickened portions 63 can be made as
ribs or scales, for example. The thickened portions can also have a wave-
shaped section. A thickened portion is defined in this respect as a section in
which the wall thickness is larger than in the two directly adjoining sections.
25 The wall thickness in this respect can be larger or also the same size as the
wall thickness of the tubular element 60 in the region of the first or second
ends 71, 72. It is important that the wall thickness is locally smaller between
adjacent thickened portions than the wall thickness of the fubular element
from the restricted portion 74 disposed closest to the firstend 71 up to the
30 inlet opening 65 or from the restricted portion 73 disposed closest to the
second end 72 up to the opening aperture 61. The choice of the number and



56, which is not visible in this representation, but also the jacket
66 of the tubular element 60. 10 In accordance wi th the enbodi nent of
Fig. 4 or in accordance with Fig. 12, the w dened portion 58 can

al ready be attached to the tubular elenent before it is installed
into the outlet elenment 45; however, it” hh also result fromthe
engagenent of the assenbly tool. A w dened portion in accordance with

h nbodi f _ELgQ. d.of, Fig..12 .15 h h d
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filler material. The reduction 1 n the passage cross-section for the
filler material, viewed in the flow direction, results in a snall _
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accordance with a third enbodi mrent of the tubular 5 el enent 60 in.
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passage cross-section for the filler material, viewed In the flow direction,
results in a small pressure loss and consequently in a reduction in the
pressure drop from the storage containers of the cartridge up to the opening

aperture 61 of the tubular element.

25 Fig. 5 shows a section through the tubular element 60 of Fig. 3 along the
plane A-A. It shows the jacket 66 of the tubular element as well as the
passage 56 for the filler material which extends through the tubular element
60 in the longitudinal direction. In accordance with a further preferred
embodiment, the tubular element 60 includes a jacket 66 of metal. A tubular

30 element 60 of metal is simple to manufacture and can be bent manually into



15 The jacket 66 of the tubular elenent 60 can be nmade from any
~desired deformable material. In this case the deformation of the
material of the jacket 66 can be in the elastic region or in the

pl astic region. The tubul ar el enent 60 t be suitable to conduct
the filler material, mhich I s discharged®™dromthe first holl ow space
47 of the static mxer 1, enters into the second hollow space 20 48
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15 The jacket 66 of the tubular element 60 can be made from any desired
deformable material. In this case the deformation of the material of the jacket
86 can be in the elastic region or in the plastic region. The tubular element 60
must be suitable to conduct the filler material, which is discharged from the
first hollow space 47 of the static mixer 1, enters into the second hollow space
20 48 and moves from it into the passage 56 of the tubular element 60 to the
desired application location. The position of the opening aperture 61 is fixed
by the core element 68. The core element 68 extends in accordance with Fig.
7 freely in the interior of the tubular element 60, thus it is arranged in the
passage 56. If the tubular element is bent, this has the consequence that the
25 core element 68 is likewise bent. The core element is plastically deformed in
the bending process. The jacket 66 of the tubular element can likewise be
plastically deformed, but can also be elastically deformed. However, the
bending is maintained by the plastically deformed core element 68. The
elastic restoration forces which act on the jacket 66 of the tubular element are
30 not sufficient to reverse the plastic deformation of the core element 68. The



Fig. 9 shows a section of a sixth enbodi nent of a tubular el enent 60
_in accordance with the invention which, shows, alternatively to the
enbodi nents shown in Fig. 7 or Fig. 8, a core elenent 68 which is at
| east partly enclosed by the jacket 66 of the tubular elenment 60. In
the present representation, the 15 jacke?c3 B6 surrounds the core

el ement 68 conpletely. This variant has the particul ar advant age
that, on th el ection the material of the.core. material 68, n
const der at  GHBWEE el thetetiregeriaias In e, s et wRicHNeG b fon Beasel By
el enent 68 ithebemdalg froecss bh dripas alfuthenberding lpredessds hbé indfated.
element 68 is not in contact with the filler material. It is nostly
avoided in this_case that the 20 core el enent rﬁ;28 can url)ron‘juce an
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dent al alrea. The core elenment 68 can alternatively to this also
I

be conpl!@: el§/EMERS - ved in 30 the wal | of the jacket of the tubular
el ement, which is not shown in the -24 - drawing. A plurality of
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largely free in accordance with this embodiment.

The core element 68 can in each case be made in wire form in the
embodiments shown in Figs. 6, 7 and 8. The core element 68 can in particular
25 contain a metal. The core material 68 can also be jacketed by a material or
coated by a material which is compatible with the filler material or has other
advantages specific to the application such as good haptic or optical
properties ar better compatibility, in particular on use in the dental area.

The core element 68 can alternatively to this also be completely received in
30 the wall of the jacket of the tubular element, which is not shown in the



15 the second passage 110 are guided in tubular stubs (116, 117)
which are part of the cartridge 108. An inlet elenment 118 which is
made in one piece with the m xer housing 102 is attached to the

tubul ar stub. The inlet elenment 118 has 42 proj ections (106, 107)
which are in engagenent with a fasteni ngﬁ ans 119 to hold the static
20 m xer in f|rmconnect|on with the cartrldge 108. After the

di scharge from the pa es 109 a th WO CQ ent onbi ne
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of the statigc xer in the present represent ation and therefore has a
di anet er mt@ﬁ%eﬂ%’n?ﬂ di scharge opening 114 of the static nixer
101, which is shown in section in Fig. 11. - 25 - Fig. 11 shows a
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space 47 whigsfttheenvteidgesi08. cl osed passage for the filler nmaterial.

The first hollow space 47 nmerges into the 15 second hol | ow space 48
whi ch contains the tubul ar el enent 60. The tubul ar el enment 60 is
partly r ecei M inlehelemend dd8mhinbis mﬁd§ﬁﬁ(%‘e4ﬂe%&”t[5‘r"5?é'ﬁ*¥§r bayna 102ds
di thar ge opgttidhed4o thé tlhﬂilggﬁsmbegh@|nﬂg’t3§fbn4éﬁ1tt1'r?*8&%éslﬂw5 p:rq&iteﬂie 4060
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f or the 220canixeyim{jrmofconhection wéih thmbartndge 108.

After the discharge from the passages 109 and 110, the two components
combine to a single flow forming the fluid filler material. This fluid filler material
is conveyed through the passages 109 and 110 by application of a contact
pressure onto the storage container 111 and 112 and is guided in the interior

25 of the mixer housing by the static mixer elements 103 and subsequently
moves from the sfatic mixer to the attachment 113. The attachment 113 is
placed onto the discharge end of the static mixer in the present representation
and therefore has a diameter matching to the discharge opening 114 of the
static mixer 101, which is shown in section in Fig. 11.



The tubul ar el enent 60 is bendable and is shown with a curvature in

Fig. 12. The position of the opening aperture 61 of the tubul ar

el ement 60 can hereby be changed relative to the static m xer 1. The
tubul ar elenment 60 in particular contaigf a bending el ement 62 which
is made such that the bending element 2 has a bel lows structure 75.
The bellows structure 75 includes, seen in an axial section, a ring

fold 76 of a.zi file which the bell . in thi
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materi al Whiscer?:.tiioﬁ, 3 ?l%iﬁgfée% loY a%dzatgoprtoﬁ% which forms the bellows structure in
this embodiment. This ring fold is made up of a first side 77 and of a second
side 78 and of a circumferentially extending edge 79 which is enclosed by the
two sides 77, 78 . The edge 79 shall from now on be called an uphill edge. As

30 arule, a plurality of these folds 76 are arranged in rows next to one another

and thereby form the bellows structure 75. Adjacent folds 76, 86 are



desired length and the bellows structure can be applied subsequently
by 30 neans of a shaping process which can include a stanping process
or a pressing process. However, for tubular elenents nade of plastic
the bellows - 27 - structure can, alternatively thereto, be applied
directly subsequently to the extrusion -®®the tubular el ement 60. The
bel |l ows structure 75 has the effect that the tubular el ement 60 has a
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remains stable in the stralght position. This type of manufacture is in particular
suitable for tubular elements which are manufactured in the injection molding
process in a single workstep.

The bellows structure 75 can alternatively to this also be applied subsequently

25 after completion of the bending element 62 by plastic deformation of the
tubular element 60. In this case, the tubular element will be manufactured by
extrusion or by a corresponding continuous manufacturing process for a
semifinished part from a metallic material which is subsequently cut to the
desired length and the bellows structure can be applied subsequently by

30 means of a shaping process which can include a stamping process or a
pressing process. However, for tubular elements made of plastic the bellows



30 application of a tensile force. The adjacent sides can now no
_longer support one another and can no |onger inpede a curvature. A
force is then applied to - 28 - set the desired curvature. The
material can be locally plastically deformed at |east in one part of
the edges 79, 80, 83, 84, 85 by this forde so that the curvature of
the bending el ement is maintained once it is applied. The curvature

should in particul ar change .at lLeast fo e i on of t 5
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t ubul ar el ensgatiofd 88589 wWhicDhdiih the hénding @fementhus surrounded by a
plastic nelt during the injection nDIding process which is

subsequent | y cooled. In accordance with this varjant, the tubul ar
el ement 60 il8 additionitadbe peeceding staterpeatson RAssslinghelerent 62 which

housing is WUG@@E‘H&%@WS@N%&@@Q)rbﬁsi%ﬂsdﬁrﬁéisblbetl’ﬁaae ne4ttRe Hefatvs
the cross- Se(fruc?ure is held under a pre-stress. In particular when the angle included
20 between two adjacent sides 77, 78 becomes small, or even tends toward
zero, a pretension can be applied during the manufacture of the tubular
element which holds the folds 76, 86 in a tightly contacting position with
respect to one another. This means that the spacings between adjacent folds
are so small that the folds are supported on one another. This is shown in Fig.
25 12 for the two folds which directly adjoin the first section 88.

If a curvature is applied to the bending element and if this curvature of the
bending element is maintained as long as the dispensing of the filler material
takes place, the pretension will be overcome by application of a tensile force.
The angle between adjacent sides 77, 78 include is enlarged by the

30 application of a tensile force. The adjacent sides can now no longer support
one another and can no longer impede a curvature. A force is then applied to



30 surface of the tubular element 60 at the inlet opening is the sane
.as the cross-sectional surface of the second hol |l ow space 48 at this
point. - 29 - Afurther variant is showmn in Fig. 13. The tubul ar
el enent 60 is placed into the tool 90 for the m xer housing 2 w thout
a widened portion 57, which is shown im48y. 13. The inlet opening 65
of the tubular element 60 is engaged by a tool mandrel 91 which is

ble. If t tool, 9 h I drel 91 d h t hat
The There orsatiat Aosised avalule. THS TRaRaAL 2R ba /ey Sasical aeioTmes
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subsequent workstep of the w dening can be omtted since the w dening
can al r eady waKiEshang seeend sectians Saﬁarﬁ?r Qfdhatebyar element extencing freg the

and of the m#érdig eleprdittincidtié Yithodne/ ghothep, this, it is possible to
fasten and hol d t%e tubul ar el enent 60 in accordance with one of the

precedi ng enbodi nents in the second holl ow 15 space by neans of a

snap connectifgntupular elemenhgo dotnrsotarehasra widenedrortion &7 cfdhe pagesage
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bondi ng conréisikeid fiz€dly-iBthe hollow space 48 and can in particular not be pushed
out of the second hollow space 48 by the pressure of the filler material. The
inner diameter of the second hollow space 48 can be smaller than the outer
diameter of the tubular element 60, at least in the region adjacent to the
15 discharge opening 78, so that a press fit results.

On assembly, the tubuiar element 60 is pushed into the second hollow space
48 from the mixer side. The tubular element is then driven through the second
hollow space 48 by means of an assembly tool by applying a compressive
force, for instance one blow or by a series of blows , until a large part of the

20 tubular element projects out of the discharge opening 70. The widened portion
57 can in this respect serve for centering the assembly tool and for
transmitting the impact force.

Alternatively to this, the tubular element 60 can, in accordance with one of the
preceding embodiments, also be placed into the tool for the outlet element 45
25 or the mixer housing 2. The tubular element 60 is overmolded in this case,
thus surrounded by a plastic melt during the injection molding process which
is subsequently cooled. In accordance with this variant, the tubular element
80 is thus inserted in a single workstep when the mixer housing is
manufactured. [t can also be ensured by this method that the cross-sectional
30 surface of the tubular element 60 at the inlet opening is the same as the
cross-sectional surface of the second hollow space 48 at this point.



Clains 1. An apparatus for the injection of a fluid filler material,
.including a static mxer (1), wherein the static m xer has a housing
(2) which includes a 5 first hollow space (47), with at | east one
m xing element (3) for mxing the fluid filler material being -
arranged in the first hollow space, wi tR%+he housing (2) having an
outl et el enent (45) with the outlet elenent (45) having a second
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6. An appar atgsy 6ﬂhgmkggfypﬁe,w th any one of the preceding clains,
wherein the second holl ow space (48) has an inner dianmeter which is
Alternatively to this, it is possible to fasten and hold the tubular element 60 in
accordance with one of the preceding embodiments in the second hollow
15 space by means of a snap connection or a holding connection or by means of
an adhesive bonding connection.

Furthermore, the tubular element 60 in accordance with one of the preceding
embodiments can be arranged rotatably relative to the static mixer, unless it
were fastened by an adhesive bonding connection.

20



smal l er than the outer dianmeter of the tubular elenent (60). -31 -

7. An apparatus in accordance with any one of the preceding clains, -
wherein the tubular elenent (60) is bendable and/or is rotatable with
respect to the static mxer (1). 8 An apparatus in accordance with
claim7, wherein the tubular elenent 5(60) includes at |east one
bendi ng el enment (62). 9. An apparatus in accordance wth any one of
the preceding clains, wherein the tubular elenment (60) includes a
jacket (66) of netal. 10. An apparatus in atedrdance with claim?9,
wherein the jacket (66) of nmetal is covered by a plastic |ayer (67).
10 11. An apparatus in accordance wth any one of the preceding
clains 1 to 8 wherein the tubular elenent (60) includes a jacket

(66) of plastic. 12. An apparatus in accordance with any one of the
precedi ng cl ai ms, ““B#E%in the tubul ar el ement (60) includes a core

el ement (68) which is arranged within the tubular elenment (60). 15

13. An apparatus in acmmﬂuwdrhh@!n?édﬁnﬂafawbarrabnmhtmsacmmdmgastatsc

el ement (68) 1s connochfsed @) Wferdithl AbtEhfi s (@Pafieh ol des 2

connection el er?nt (69) ccor

12 or clai m 13,% wher ei rﬁtﬁé’ %‘6?8&‘?{3@%%“%(%&”3% 8“%3#?‘8%%!?&?“5@@’ ing
partly by the jacket (683 lgg flleranagriabbeiag agangethin thedyst hellow apace, with the

apparat us i n accor dancegousing (2Vhavingeambuttd aidient 249)pwitd thavdigleeeleriche(45)
core elenent (68) is %@iﬂb% Yhdofid hBfidW @ﬁgc/eo{rdmﬁgﬂtthalh@%e@oﬂﬁtﬁﬂow space (48)
being connected to the first hollow space (47) such that the fluid filler
10 material can be conducted from the first hollow space (47) into the
second hollow space (48), wherein a tubular element (60) is held in the
second hollow space (48), characterized in that the housing is
configured as a fastening element for the tubular element (60).

2. An apparatus in accordance with claim 1, wherein the fubular element
15 (60) has an outer diameter of a maximum of 3 mm, praferably of a
maximum of 2.5 mm, particularly preferably of a maximum of 1.5 mm.

3. An apparatus in accordance with claim 1 or claim 2, wherein the tubular
element (80} has a length of a maximum of 100 mm, preferably of a
maximum of 50 mm, paricularly preferably of a maximum of 30 mm.

20 4, An apparatus in accordance with any one of the preceding claims,
wherein the outlet element {(45) includes a cone (46).

5. An apparatus in accordance with any one of the preceding claims,
wherein the second hollow space (48) is made conically at least
section-wise,

25 8. An apparatus in accordance with any one of the preceding claims,

wherein the second hollow space {48) has an inner diameter which is
smaller than the outer diameter of the tubular element (60).
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10.

11.

12.

13.

14.

15.

-31 -

An apparatus in accordance with any one of the preceding claims,
wherein the tubular element (60) is bendable and/or is rotatable with
respect to the static mixer (1).

An apparatus in accordance with claim 7, wherein the tubular element
(60) includes at least one bending element (62).

An apparatus in accordance with any one of the preceding claims,
wherein the tubular element (60) includes a jacket (66) of metal.

An apparatus in accordance with claim 9, wherein the jacket (66) of
metal is covered by a plastic layer (67).

An apparatus in accordance with any one of the preceding claims 1 to
8, wherein the tubular element (60) includes a jacket (66) of plastic.

An apparatus in accordance with any one of the preceding claims,
wherein the tubular element (60) includes a core element (68) which is
arranged within the tubular element (60).

An apparatus in accordance with claim 12, wherein the core element
(68) is connected to the tubular element (60} by means of a connection
element (69).

An apparatus in accordance with claim 12 or claim 13, wherein the core
element (68) is surrounded at least partly by the jacket (66) of the
tubular element (60).

An apparatus in accordance with any one of claims 12 to 14, wherein
the core element (68) is made in wire form and/or contains a metal.



