1 Device for wetting a carrier medium such as a paper web The present invention relates to an
apparatus for moisturizing a carrier medium, such as a paper web, a material web, a non-woven material
web 5 or a fabric web or a knitted material web. Such apparatuses are, for example, known from the EP
1450660 BlI, the EP 1597993 B1 and from the WO 2010/072298. 10 While the apparatuses in accordance
with the two mentioned EP documents are suitable forimoisturizing paper webs by means of watery
liquids, the apparatus in accordance with the mentioned WO document is intended for the moisturization
by means of liquids having volatile compo- nents, such as alcohol, for the purpose of cleaning and/or
sterilizing 15 hands of a surgeon or of a mechanic or of surfaces, for example in operating theatres or in
e e S B S RREHEE RS ey indeed satisfy

clean rooms. Practical expetieticew
their intended purpose and, in particular that it is possible to uniformly moisturize a paper web by means

of aroller, in parﬂcl:glageas g/[l?qv%g r{gl(l)%r,rV\iithosuttct)haenwaetteéjrgpups)ai;ger n\rilvcglgt w?icrkl] isél rglative;ly weak, tearing
during the dispensmB andior the remova .altﬁe apparaPuDs in accordarnce with the-said W' document

moreover avoidsnt@iontustetite o hipeparing lpvapoedtivial ossesalsortheovehenate liduicthaving volatile
components is Qfﬁﬁeﬁ‘cjﬂ@\p@ﬁhowﬁ{ﬁil&@a%ﬁ%ﬁglQ{/éi&‘e of days or weeks, into which bath the

underside of 25 the grooved roller is immersed. It is a little problematic having regard to the mentioned
apparatuses, however, that these have a design which is demanding in effort and cost, in particular for

the variant in acgociagh il ues MR 2RIUGAAZAB A isbia sRales ckisuisquiter aheve the bah
ence

Furthermore, in dependen
EP 1597993 B1 and from the WO 2010/072298.

10  While the apparatuses in accordance with the two mentioned EP docu-
ments are suitable for moisturizing paper webs by means of watery liq-
uids, the apparatus in accordance with the mentioned WO document is
intended for the moisturization by means of liquids having volatile compo-
nents, such as alcohol, for the purpose of cleaning and/or sterilizing

15 hands of a surgeon or of a mechanic or of surfaces, for example in operat-
ing theatres or in clean rooms. Practical experience with the mentioned
apparatuses has shown that they indeed satisfy their intended purpose
and, in particular that it is possible to uniformly moisturize a paper web
by means of a roller, in particular a grooved roller, without the wetted

20 paper web, which is relatively weak, tearing during the dispensing and/or
the removal. The apparatus in accordance with the said WO document
moreover avoids the occurrence of interfering evaporation losses also then
when the liquid having volatile components is present in a bath over a
longer period of time of days or weeks, into which bath the underside of

25 the grooved roller is immersed.

It is a little problematic having regard to the mentioned apparatuses, how-
ever, that these have a design which is demanding in effort and cost, in
particular for the variant in accordance with the WO 2010/072298 in

30 which a sealed lid is required above the bath. Furthermore, in dependence



2 on the application, for example, for the moisturizing of toilet paper with water or the moisturizing of
paper webs for the purpose of sterilization, different constructions are required such that different designs
are required for the different purposes. 5 The object of the present invention lies therein in providing a
novel and compact apparatus for the moisturization of carrier media which can be used for different
purposes of moisturization and with regard to different9roperties of the liquids, such as the viscosity or
the volatility, by means 10 of only a few minor adaptations, which apparatus is relatively simple and
cost-effective in its manufacture, but still enables a uniform, evaporation-free or at least substantially
evaporation-free moisturization and avoids undesired Josses_ of the liquid to be applied. 15 In order to
emphasize the SBdQOARRATH IR JPESRIIRIN(Ch 18D RS it 2y Ih i lGEaARST AFbPoximately 3 g of
isopropanol have dtebe tligighitsid toinioi thiedystgea afdbe flredioppapesopiusefizaprpsr web having
individual SECtiocrllifg; %ng%lisnglaaelt;{ 6%4 sé{%g for 1tlheeauragi;he:tﬁf §t(%1rii}1éz%ti Ny 'I;kins rgfc,eerrl(tg critical
requirements on the &spensmg of the iquid SEwhen tis hasto De distributedTuill areaswise and to some
extent uniformlycprirad Aot-shred ifkection fdopeses, it is not necessarily required to achieve an absolute
uniform dist¢ibution of the liquid, since liquid applied point-wise onto the carrier 25 medium will distribute
itself in a relatively short space of time both in the longitudinal direction and in the transverse direction for
a strongly absorbiifgd s ohErRUrRE MEFdRNeRiday ey tharaispensirey shinsdiqeeesiseuld take place in
such a way that & sasapatseR: wYfRsmdisbition ispiss et dirsrhrabientedischaros.of the sections.
An excess moisturi- 30 zation of the carrier medium has to be avoided by all means_ in most cases, 3

since wet positishEEdATLfesdy RuRPsAg Rl JPaistHERRaMWRBE Y i fisgesd thddiiedtear of the web
has to be fearediopaaiesialstisetiyasisapecibds chderitesstighythiscohjediaty apparaiasdor the

moisturiz i8n ofP calrrigrfm“(lediqrrpd sggg ag%dprgsp%rd\{\llg , a ma{slrtae{ias! vgert)e,lgtlrl]o?-wg)r\rlleqerréantgrial web, or a
fabric web, or aknitted fhatenal webds Provided in atcordaneE Witk e mvenﬁ&’nsna\}l)ng an injection unit
comprising an etosgatidetiimumicsnivemariddnae, ibjectol erivebhes mgaiopenavgpoefenably 10 having

a plurality of openings spaced:anastfrany one angiberin the langitydingl dirggtion, and senoprising a pump

connected to the elongate hollow member which pumps the moisturizing liquid through the elongate
member and thrébgashedpressieg) ehdrelasidgenhsganaiieAereby injects a single jet or multiple-jets into
the carrier medium.

15 In order to emphasize the object on which the present invention is based it
is also indicated that approximately 3 g of isopropanol have to be distrib-
uted onto the surface of the sheet of paper on use of a paper web having
individual sections of approximately A4 size for the purpose of steriliza-
tion. This presents critical requirements on the dispensing of the liquid

20 when this has to be distributed full area-wise and to some extent uni-

formly on an A4-sized section.

However, it is not necessarily required to achieve an absolute uniform
distribution of the liquid, since liquid applied point-wise onto the carrier
25 medium will distribute itself in a relatively short space of time both in the
longitudinal direction and in the transverse direction for a strongly ab-
sorbing carrier medium. Nevertheless a regular dispensing of the liquid
should take place in such a way that a comparatively uniform distribution
is present directly after the discharge of the sections. An excess moisturi-

30 zation of the carrier medium has to be avoided by all means in most cases,



15 By means of this apparatus the jet is applied into the carrier medium or directly onto the carrier
medium in a homogeneous and compact manner and indeed without a finely distributed spray mist arising
during a spray process which leads to a loss of liquids. In this manner a controlled, com- 20 pleted
atomization-free and completely evaporation-free or substantially evaporation-free uniform liquid
impingement onto different carrier medium results. Fuhermore, the carrier medium can hereby be
impinged in a uniform 25 manner with a constant amount per unit area. Furthermore, none or only very
small amounts of the contents of the liquid volatizes during the im- pingement process. The carrier
medium can always be impinged in a manner completely covering the surface thereof. The guidance of
the carrier mediSHGA HE %ﬁbﬁoﬁﬁﬁéﬁhﬁe&fﬁﬁ%ﬁ‘ﬁlﬁ %D[ﬁg“k?gsﬂ?reeglﬁﬁ%f@é s s mpingement of
the same. 4 Thehearsarunedisined tgaidefl ticough Assuiable fuitte] dppanaiiesinl aceactiaase with the
invention complet(}%\ or partly around the elongate hollow body, this means around the injection tube

I
without a definell pa{éing 5 or at a defined spacing. In this manner, the liquid can be brought into the

carrier medium directly or can at least be brought substantially directly onto the carrier medium which

likewise engures, INGHOSSES NALAYASGH]NG ARPALALISAAS A7 PHIPHIJREGRAAISBLVRIGh i, in particular

arranged at the inlet side of the elongate hollow body and enables the collection of a sheet-like part,
which can be oufptiticsfrAVER.ocTURE esrAdPaRed RPN HeaRItiatarE Rvith B9 avsRr¥e dqiakftpart being

moisturized. The;guipels obthe e@FierwesdisiniigRieierahivcanirales; vy reansiataa isctronic pulse

generator. dance with the invention having an injection unit comprising an elongate
hollow member and/or an injection tube having an opening, preferably

10  having a plurality of openings spaced apart from one another in the longi-
tudinal direction and comprising a pump connected to the elongate hollow
member which pumps the moisturizing liquid through the elongate mem-
ber and through the opening and/or the openings and hereby injects a
single jet or multiple-jets into the carrier medium.

15
By means of this apparatus the jet is applied into the carrier medium or
directly onto the carrier medium in a homogeneous and compact manner
and indeed without a finely distributed spray mist arising during a spray
process which leads to a loss of liquids. In this manner a controlled, com-

20 pleted atomization-free and completely evaporation-free or substantially

evaporation-free uniform liquid impingement onto different carrier me-

dium results.

Furthermore, the carrier medium can hereby be impinged in a uniform
25 manner with a constant amount per unit area. Furthermore, none or only
very small amounts of the contents of the liquid volatizes during the im-
pingement process. The carrier medium can always be impinged in a
manner completely covering the surface thereof. The guidance of the car-
rier medium in the region of the injection unit allows the loss-free and

30 complete impingement of the same.



It is particularly advantageous when the elongate hollow member of the 20 injection unit cooperates with
a hollow slider which is configured for carrying out a relative movement with respect to the elongate
hollow member which slider serves for a release and/or a closure of the said openings.  In this
connection the slider can be arranged within or outside of the hol25 low member. Furthermore, the slider
can be configured for carrying out a linear movement & a rotational movement with respect to the
elongate hollow member or a combined rotational and linear movement can take place. 5 Itis not
necessarily required that the slider moves, rather more the slider could be fixedly arranged and the
elongate hollow member can be movably arranged for an opening and a closing of the said openings or
both the slider and the elongate hollow member can be moved. 5 Furthermore, the relative movement can
be configured inméLchamayrifeatitha dpeniidg dvititoakihe eperzibys gaidde spatealledifonmetering the
liquid dispensin%.o% S%aI%V?t n.be %rlglaeg‘&ecg bggwqut(teﬁ]e g}id%rrﬁndatr%e relh?reﬂgtelggllo% rgelr_nber in order
to avoid leaks, in par%%u?ar in the closed state of the opgnlndjs. 1t15 parltllcu arly fav6fabfe When both the
elongate hollowlmernbey atidshe eslide aaee fotrheel injea tiospbabiveridilowt wldelansectiprsingerein one of
15 the holloyv segtigns %%Hgaesgdgﬂg%"gudinal slot in the longitudinal direction. The openings of the
elongate hollow member and/or ollow tube can have an outline which is selected from the group
comprising circular, oval, 20 elliptical, quadratic, rectangular, triangular and polygonal. The
cross-sectional syrfacesaiiherORRAINgS crRReRelaTagdlikeonHiifeseble thadatiemnimpatigylar then,

when a uniform amount of liquid dis- ) ) ) )
or can at least be brought substantially directly onto the carrier medium

which likewise ensures that losses hardly arise.

10
The apparatus has an output mechanism which is, in particular arranged
at the inlet side of the elongate hollow body and enables the collection of a
sheet-like part, which can be output, of the web of the carrier medium in
the wet state without a subsequent part being moisturized.

15

The output of the carrier medium is preferably controlled by means of an

electronic pulse generator.

It is particularly advantageous when the elongate hollow member of the
20 injection unit cooperates with a hollow slider which is configured for car-
rying out a relative movement with respect to the elongate hollow member

which slider serves for a release and/or a closure of the said openings.

In this connection the slider can be arranged within or outside of the hol-

25 low member.

Furthermore, the slider can be configured for carrying out a linear move-
ment or a rotational movement with respect to the elongate hollow mem-
ber or a combined rotational and linear movement can take place.

30



pensed out of each opening should be compensated on a pressure de- 25 crease along the hollow tube
by increasing the opening cross-section or when a deliberate non-uniform liquid dispensing along the
elongate hollow member is desired. 6 tions and going towards the outside, is selected from the group
comprising converging, diverging, initially converging and subsequently diverging, initially converging and
subsequently diverging, trumpet-shaped and vase-shaped. Such shapes can be generated without further
ado by spark ero- 5 sion, by electrochemical processing or by means of a laser beam or a water jet.
When the liquid is taken from a non-collapsible bottle, then a preferably controllable valve is installed in
the line between the bottle and the injec- 10 tion unit which valve is opened by the pump for the liquid
retrieval and outpit R BRSBRSEHN AT CaBpt e the lf‘ck]tﬂsrfgﬁ%vﬁ?e%ﬁ]?@w?ﬂﬁ%r’%ﬁtﬁ}}ﬂ% contrast to
this, a thin wallesbbddtleectiratigsstivbenipy dhenehitirosioagtelpietisweantdishacans deolapsiile bottle can

be used in such a wa tg a breather.valve i noj re uirep Theap mp can ossiglalﬁ ve as 15 an on/off
ar¥an)%e or %1’1 OrPel’]tll’lﬁ anad a Cclosi of the sdid openings or t € -
valve. The apparatus and/or the injection system can be used under Statiorrary or mobile conditions. 20

The invention willidedesdritheddlvdetast imotheathemibg bhyandansiofedibodiments with reference to the
drawings, iwhich is shown: Fig. 1lan apparatus in accordance with the invention in a sectional

illustration;
Furthermore, the relative movement can be configured in such a way that

the opening width of the openings can be controlled for metering the liquid

dispensing.

10  Seals can be arranged between the slider and the elongate hollow member

in order to avoid leaks, in particular in the closed state of the openings.

It is particularly favorable when both the elongate hollow member and the
slider are formed by a respective hollow tubular section, wherein one of
15 the hollow sections can have a longitudinal slot in the longitudinal direc-

tion.

The openings of the elongate hollow member and/or the hollow tube can
have an outline which is selected from the group comprising circular, oval,

20 elliptical, quadratic, rectangular, triangular and polygonal.

The cross-sectional surfaces of the openings can be selected alike or dif-
ferent, the latter in particular then, when a uniform amount of liquid dis-
pensed out of each opening should be compensated on a pressure de-

25 crease along the hollow tube by increasing the opening cross-section or
when a deliberate non-uniform liquid dispensing along the elongate hollow

member is desired.

The passages in the walls of the elongate member which open at the open-

30 ings can have a form which, starting from the interior of the hollow sec-



25 Fig. 2an enlarged illustration of the hollow tube of the design in accordance with Fig. 1 in order to show
the select-ability of the length of the hollow tube; 7 Fig. 3A to 3Hdifferent possibilities of the arrangement
of the open- ings of the hollow tubes; Fig. 4a plurality of alternatives for the circumferential shape 5of the
opening; Fig. 5different possible cross-sectional shapes of the pas- sages which lead to the individual
openings; 10 Fig. 6a preferred design in accordance wih the invention having a linear slider; Fig. 7a
further preferred design in accordance with the in-

10

15

20

25

tions and going towards the outside, is selected from the group comprising
converging, diverging, initially converging and subsequently diverging,
initially converging and subsequently diverging, trumpet-shaped and vase-
shaped. Such shapes can be generated without further ado by spark ero-
sion, by electrochemical processing or by means of a laser beam or a water

jet.

When the liquid is taken from a non-collapsible bottle, then a preferably
controllable valve is installed in the line between the bottle and the injec-
tion unit which valve is opened by the pump for the liquid retrieval and
output and enables an air supply into the bottle for a pressure compensa-
tion. In contrast to this, a thin walled bottle compressible by the environ-
mental pressure, this means a collapsible bottle can be used in such a
way that a breather valve is not required. The pump can possibly serve as

an on/off valve.

The apparatus and/or the injection system can be used under stationary

or mobile conditions.

The invention will be described in detail in the following by means of em-

bodiments with reference to the drawings, in which is shown:

Fig. 1 an apparatus in accordance with the invention in a

sectional illustration;

Fig. 2 an enlarged illustration of the hollow tube of the design
in accordance with Fig. 1 in order to show the select-

ability of the length of the hollow tube;



vention having a rotary slider; 15 Fig. 8A to 8Ddifferent possible embodiments of a guide apparatus for a
web-shaped carrier medium; and Fig. 9A to 9Fshow a preferred arrangement of the injection unit,
20wherein the Fig. 9A and Fig. 9B show the moisturiza- tion position of the injection tube, the Fig. 9C and
Fig. 9D show the emptying position of the injection tube and the Fig. 9E and Fig. 9F show the sealing
position of the injection tube each in a perspective view and in 25an end view. Fig. 1 shows an apparatus
10 in accordance with the invention for moisturizing a carrier medium 12, such as a paper web 12, a
material web 12, a non-woven material web 12, a fabric web 12 or a knitted material web 30 12. The
apparatus 10 has an_injectign unit 14 comprising an elongate 8 hollow member 16 having a plurality of
openings 18 spac8d3pitt Fidm one SRR SRIRYifiCHQ Ui RitARSEIRE Nofibi MERMBEr 16. The
apparatus 10 further comprises a purnygs 26 chanesited taitheselongate hollow member 16 which pumps
the moisturizing liquid through the elongate 5 hollow member 16 and through the openings 18 and
thereby injects the liquid into and/or onto the carrier medium 12.

Fig. 4 a plurality of alternatives for the circumferential shape
S of the opening;
Fig. 5 different possible cross-sectional shapes of the pas-

sages which lead to the individual openings;

10 Fig. 6 a preferred design in accordance with the invention

having a linear slider;

Fig. 7 a further preferred design in accordance with the in-
vention having a rotary slider;
15
Fig. 8A to 8D different possible embodiments of a guide apparatus

for a web-shaped carrier medium; and

Fig. 9A to 9F show a preferred arrangement of the injection unit,
20 wherein the Fig. 9A and Fig. 9B show the moisturiza-
tion position of the injection tube, the Fig. 9C and Fig.
9D show the emptying position of the injection tube
and the Fig. 9E and Fig. 9F show the sealing position
of the injection tube each in a perspective view and in

25 an end view.

Fig. 1 shows an apparatus 10 in accordance with the invention for mois-
turizing a carrier medium 12, such as a paper web 12, a material web 12,
a non-woven material web 12, a fabric web 12 or a knitted material web

30 12. The apparatus 10 has an injection unit 14 comprising an elongate



The Fig. 1 shows a guide apparatus 24 in which the web-like carrier medium 12 is guided to the injection
unit 14 from a carrier medium roller 30 10 via deflection rollers 26, 28 in such a way that the carrier
medium 12 can be completely or partly guided around the injection tube 16 at a defined spacing or
without a defined spacing. This has the effect that the liquid 22 can be applied directly into or substantially
directly onto the carrier medium 12. Following the moisturization of the carrier medium 12, this is 15
guided through an output mechanism 32 and/or past an output mechanism 32. The output mechanism 32
is arranged at an inlet side 34 of the elongate hollow member 16 and enables the collection of a sheet-like
part 12, which can be output, of the web of the carrier medium 12 in the moisturized and/or wetted state

without a subse&ﬁgﬂf”pﬁ}?@fbtﬁ% LaPRYRR 23 HaH S eRg RBR L ffisRa A RBAFL AR Yevice 36 is
provided at the outpuhmdeiainism@dZginhichalaticenpnss ehg. Adladenémdépotbedleelggp36 or a cutting
apparatus 36, in grder (o ensure the colleetion of e, sheet-ike part e of e ue of hie arjer medium
12 in the moistufiZ& andl/or Wet Stafe. The web df thercarrisr medium 12 can posglggly e provided with
25 a perforationmemUiffetémvpaiit phwegskiiesonsisth asitagdiglhidcisionsgh dhdegltmganglify the tearing of

individual sectiogs &, HNS-HIRUMEEHANIN A2 15 PITEIARYCPELRlARIR PGS QF @ elec- tronic

pulse generator 38. Thereby the desired amount of the liquid 22 to 30 be output and/or the precise length
of the carrier méiiuif iRt aedrientorthe cqras alPdswe lGhitput speed of the carrier medium 12 can
be set and/or regulated in a manner known per se by means of known control and regulation units 38.
The output mechanism 32 can be connected to the pump 20 which can then simultaneously serve as an

on/off mecha- 5 &Y 18r thENRFRPsERIY SPRSTRE SututhiERitthidih %5 Atk fof e Ceiration from a
liquid supply 40dTinis ¢canibeaciieved harigetaitynvetivherfite puoae26risnechifiguied és Fopositive

displacemegt Pump 2% TS NISHIoN SEeligrid 27 KR PIRSE Memeane ofaniniectign.ynit 14
be completely or partly guided around the injection tube 16 at a defined
spacing or without a defined spacing. This has the effect that the liquid 22
can be applied directly into or substantially directly onto the carrier me-
dium 12. Following the moisturization of the carrier medium 12, this is

15 guided through an output mechanism 32 and/or past an output mecha-
nism 32. The output mechanism 32 is arranged at an inlet side 34 of the
elongate hollow member 16 and enables the collection of a sheet-like part
12, which can be output, of the web of the carrier medium 12 in the mois-
turized and/or wetted state without a subsequent part of the carrier me-

20 dium 12 being moisturized. A separation device 36 is provided at the out-
put mechanism 32, which can comprise e.g. a blade 36, a toothed edge 36
or a cutting apparatus 36, in order to ensure the collection of the sheet-
like part 12 of the web of the carrier medium 12 in the moisturized and/or
wet state. The web of the carrier medium 12 can possibly be provided with

25 a perforation or a different point of weakness, such as lateral incisions in

order to simplify the tearing of individual sections 12.

The output mechanism 32 is preferably controllable by means of an elec-
tronic pulse generator 38. Thereby the desired amount of the liquid 22 to

30 be output and/or the precise length of the carrier medium 12 to be mois-



10 and is matched to the respective liquid 22 and the respective carrier medium 12 which are to be
discharged. The concentration of certain components in the liquid 22 can be measured by means of a
measurement unit 42 in the injection unit 14. If this sinks below a certain minimum value, e.g. following a
longer period of stand still, the injection unit 14 is emptied 15 before the dispensing onto the carrier
medium 12 takes place. The renewed pressure increaSe and the liquid supply then take place again via
the variable metering pump 20. The amount of liquid and the pressure are then regulated, as was
previously the case, by means of the electronic control 38. By means of a selected matchable design of
the pump 20, a 20 plurality of djfferent liquids 22 and a large range of dispensed amaunts of liquid 22 per
unit area of the BAHFEImRYIRILRS HhT B BNERRE R I8l HATeTo TEG TR e Ratehcaie BERFHI of the pump
20 to the respeciive fesieghmetdringeandinn drekiespactelysesey tiogiaca 231 kritvenvaynaralide palette of
applications can be, cove eg\in a_cost-effective manner using a 25 ic design. Also th #ength of the
ection it 14 B e e s B AL AR S Lt o R el o ine web of the
carrier medium ety 2iewbiigncehttbepurimltiselfuslyingrice e chiranggdff t0eThe dispensable

liquid 22 cag be,japIaad ffam;iha jad & S A PONHamRIARSRIs Pallle A yperein a

controllable valve 46 is used in‘the line 44 between the bottle 40 and the injection unit 14 which can be

opened on the IRftRE TR AIGRRIHABIL SUPRMHTO udbist tae enisPievsdrrarigvéaaly llbe connected
to the liquid suppipe9 Py rpaans 2badivsftwhiehis Rrpyidaddeiyaandhr Nalyap and the liquid supply
40 and in this way enables an air supply into the liquid supply 40 for a pressure compensation and/or a
forced ventilation. The forced ventilation thus prevents the generation of a vacuum in the liquid supply 40.
Alternatively, 10Tthe litjeictisuppiyt 4O kgnicdopptideca Placevblietieatiapgible hgtteida whithi gaan be
compressz% by th%environ e t?épc essure aq:d inlthis.&/ mage%a ventilation line between the injection
unit 14 and the ﬁltﬂlum1 Sél%%‘i?/ obsolste; Fhe |1n‘fgchcblll'11 Sys e Af is 5ree fa ll‘ﬁleaceaslifglﬁgén Giosed and
evaporation-safdidinme R whistppty i desés difargfrdnT b therinfedienid’® ohiteithim thenidie-state by

means of the valye, 46 ,] brdnigeiamunit s poniigured iy SHEN A ey hakigr A Gaitinyays. a cyclic and

an acyclic operation, as well as during/following an idle timé no loss of content arises and an ideal effect
is present at anyt pdmtietimiecting vaie b Eathiistibiesdpelayer ertpde mindpumpvatignd the liquid

supply 40 and/og sanpewthiniegsaled ipleite AwnheOstinediquidieisiniasiedaladrgsaaie into the
carrier medium 12 by means of a single jet or multiple jets. The jet Is effected in a homogeneous

(compact) manméififo the UsPrertHeRIRMOL 6 el BRIUAL tartades place. The re-

newed pressure increase and the liquid supply then take place again via
the variable metering pump 20. The amount of liquid and the pressure are
then regulated, as was previously the case, by means of the electronic
control 38. By means of a selected matchable design of the pump 20, a
20 plurality of different liquids 22 and a large range of dispensed amounts of
liquid 22 per unit area of the carrier medium 12 can be covered, it is
merely required to match the control of the pump 20 to the respective
desired metering and/or the respectivly used liquid 22. In this way a wide
palette of applications can be covered in a cost-effective manner using a
25 basic design. Also the length of the injection unit 14 can be easily
matched in accordance with the respective desired width of the web of the
carrier medium 12 without the design of the pump 20 itself having to be

changed.



25 medium 12. The apparatus 10 in accordance with the invention allows the controlled, complete,
atomization-free and completely evaporation-free or substantially evaporation-free liquid impingement of
different carrier media 12. The apparatus 10 allows the carrier medium 12 to be impinged uniformly with a
constant amount of liquid 22 per unit area and that no 30 or only a very small amount of the contents of
the liquid 22 can evaporate 11 during the impingemeAfprocess. The carrier medium 12 is impinged with
the liquid 22 in such a way that this distributes itself completely covering the surface of the carrier medium
12. The guidance of the carrier medium 12 in the region of the injection unit 14 permits the loss-free and
complete 5 impinggm_ent of the same with a liquid 22. The carrier medjum 12 is guided completely or

]

partly around th& 15 ELiBRTERRS 6 AHiToaL LeRie d SpEaAd oAt BBAREY SPRRI g PrzdnfRction system
can be equippedariticaimn prestibnc oo aingvnrdaepartiogtiroDadde tmindidatesthe didling taeel of the

liquid level 22 aﬂd/gr tiw% stillggrgn&%\i%%tatlwgwwgsn%{ ﬁ%r{%relc icr)angliu{? ilz?év%"f‘c%eé‘é@'b not shown) position
by means of an inter aceqoi& possi ely a wireless commurtication option. An emptying of the liquid, either
the amount whiclpénpresertttin thpifdfetvimerbad B 1opatsdifectn the litpgidStipplyutde&®take place

through a 15 blegolet, yalve,g2. W60 Mg e Jauid iR iangeh SRISHES,FRIAAUPUNRR requirements,

e.g. following longer idle times and/or because a best before date has been exceeded. Generally, the

measurement afgaratifdi4s piowides bsiv@siatim wadifed G itamliconp shemyy stArnigyind 22. Should
these no longer ¢y eappBdd8iedRiRIMYIbIAGUkesaNsiteR Wiepiiblapas: ¥glvesadan be opened

and the liquid 22 present in_the hollow member 16 can in this way be emptied out at its ends 54. When
the liquid supply’28"BABSRHOL anphed i ead e tratinticibsaanted XetHUaliMarttts 10 in accordance
with the inventigsransiios byenearsafendeta carmmimicatitie Vguhe snippiacedQlee tgtiavlpperating

personal, i sucqu .a way that th can then remove the liquid 22 via the bleeder vglve 52. The Fig. 2 is
el g A e G S ekt et O

exemplified thatwiederngth bEtherhpliess¢dbeyliteambidrealgrdelepctedsand eanl e thascives simply to

makes a ventilation line between the injection unit 14 and the liquid sup-
ply 40 obsolete. The injection system 14 is preferably designed closed and
evaporation-safe. The liquid supply is closed off in front of the injection

15 unit 14 in the idle state by means of the valve 46. The injection unit 14 is
configured in such a way that for a continuous, a cyclic and an acyclic
operation, as well as during/following an idle time no loss of content aris-
es and an ideal effect is present at any point in time. The valve 46 can also
be arranged between the pump 20 and the liquid supply 40 and/or can be

20 integrated into the pump 20.

The liquid 22 is injected at a pressure into the carrier medium 12 by
means of a single jet or multiple jets. The jet is effected in a homogeneous
(compact) manner into the carrier medium 12 or directly onto the carrier
25 medium 12. The apparatus 10 in accordance with the invention allows the
controlled, complete, atomization-free and completely evaporation-free or
substantially evaporation-free liquid impingement of different carrier me-
dia 12. The apparatus 10 allows the carrier medium 12 to be impinged
uniformly with a constant amount of liquid 22 per unit area and that no

30 or only a very small amount of the contents of the liquid 22 can evaporate



30 the desired width of the carrier medium 12. 12 As can be seen from the Fig. 3 the openings 18 of the
hollow member 16 can be arranged in at least two rows about the longitudinal axis of the elongate hollow
member 16 and/or can have different outlet angles for the 5 liquid 22 in the longitudinal direction of the
elongate hollow member 16 and/or are in radial planes with respect to the said longitudinal axis. The
outlet angle is preferably oriented away from the outpditroller 30 in such a way that the output roller 30 at
least substantially conveys a dry material web 12. 10 The Fig. 4 shows different alternatives for the shape
of the outline of the openings 18 of the elongate hollow member 16. The shape of the outline of an
opening 18 can be selected circular, oval, elliptical, quadratic, rectangular, triangular and polygonal. The

precise shape of tHESoEHiigPPEIg B GUHRARTSSeIl ﬁe}ﬁrﬁfcﬁlﬁ%ﬁiltﬁgt%%f&%dawiég good as
possible distribuffenipfuie dQuid A2ckt ardigrtinie thescaistetbueekiLingdl? cirmpldttBis@be-frassible to
provide different sizes and/or shapes of the openings,18.along.the hollow.member 16 in.such a way that
0. smaller opeTEe Bare b e A e ol Pie RO B e T TRREr O he micdle
of the hollow merber the:. tagithepivdrel snibeticnossasedtiopatanies dielesspeningsd 8eaoplg t hollow

member 165ca”i%¥g§8§%9{‘5‘eq1{r‘o?‘{ﬁ% WA hehaRG atesithal Alike L AIfERRn TheiE10s. SA to SH show

that the passages 56 Iin the walls 58 of the elon- 25 gate hollow member 16 which open at the openings

18 have a shap&wifRsh ceramisieisont harfiveristutdhidelBHgsHORINGE rhembdiors ande§sied towards the
outside, is selecigd frapShe GEOHPHRIMRIFRIBThEOTYR! §i) 8- @HekgIBeh 1 Eialyheonyergig and
subsequently diverging, initially converging and subsequently diverging, trumpet-shaped and
vase-shaped. with ah electronic monitoring and reporting in order to indicate the filling
level of the liquid level 22 and/or the still remaining amounts of carrier
10 medium 12 to a central (not shown) position by means of an interface 50,

possibly a wireless communication option.

An emptying of the liquid, either the amount which is present in the hol-
low member 16 or also from the liquid supply 40 can take place through a
15 bleeder valve 52, when the used liquid 22 no longer satisfies certain mini-
mum requirements, e.g. following longer idle times and/or because a best
before date has been exceeded. Generally, the measurement apparatus 42
monitors concentration values for certain components of the liquid 22.
Should these no longer correspond to the minimum requirements then the
20 Dbleeder valve 52 can be opened and the liquid 22 present in the hollow
member 16 can in this way be emptied out at its ends 54. When the liquid
supply 40 should be emptied then this can be indicated either at the ap-
paratus 10 in accordance with the invention and/or by means of a data
communication via the interface 50 to, e.g. an operating personal, in such

25 a way that these can then remove the liquid 22 via the bleeder valve 52.

The Fig. 2 is an enlarged illustration of the hollow tube 16 of the embodi-
ment in accordance with Fig. 1. In this it is exemplified that the length of
the hollow tube 16 can be freely selected and can be matched simply to

30 the desired width of the carrier medium 12.



30 This different form of the passages 56 enables a more precise setting of 13 the distribution of the
liquid 22 which exits from the openings 18 and is brought into contact with the carrier medium 12. As is
shown in Fig. 6 the elongate hollow member 16 of the injection unit 5 14 can be configured in order to
cooperate with a hollow slider 60 which hollow slider 60 is configured for carrying out a relative movement
with respect to the elongate hollow member 16. This rkfative movement serves for a release and/or a
closure of the said openings 18. The slider 60 of Fig. 6 is arranged within the elongate hollow member 16
could, however, in 10 comparison be arranged outside of the elongate hollow member 16. To open and to
close the opening 18 the elongate hollow member 16 could be fixedly arranged and the slider 60 could be
movably arranged. Alternatively the slider 60 could be fixedly arranged and the elongate hol- 15 low
member 16 coulssheam béaddy arfiangaticl Figultl thls @ peringsihie thahbdibliber stiden66-airtl the elongate
hollow member(::La6n %mO\éartlbIgd Ilnrgep Qéjs ttgerrgof (gb%cl)lv)[/ pﬂ% {8'at§¥8 lggfem?gt%lf%%oeen the slider 60
and the hollow member’1h |s%rougha% about, this relative Movement Between the slider b0 and the
elongate hollowealrerghts hélkan prefebably bewd/ied20 bavin dilithrentvay tieatathglepémirtdpevidth of the
openings 18 car he;gossreliad for,metering thefiguid dispansing,Beth.the piangate, Relloyg member 16

and the slider 60 of the Fig. 6 are respectively formed by a hollow tubular section, wherein one of the

hollow tubular se&suies édn Haveddbpipanemalidiotapnee [Ehiadrisl Rgifodithisarisaddr can be of C-

25 shaped desigitidie:higle SBo¥sA BT GRERT@ISINEY GRowh gt IS egnliorsadfanthe eulputting of the
liquid 22 in such a way that it is configured for a rotational movement with respect to the elongate hollow

member 16. Hofv&¥RY, {13b We Y RYS FllsiadiBklfe proviastaLiady sORGER 2Bl the linear

rial web 12.

10
The Fig. 4 shows different alternatives for the shape of the outline of the
openings 18 of the elongate hollow member 16. The shape of the outline of
an opening 18 can be selected circular, oval, elliptical, quadratic, rectan-
gular, triangular and polygonal. The precise shape of the opening 18 is

15 generally selected in such a way that this allows an as good as possible
distribution of the liquid 22 at and/or into the carrier medium 12. It
would also be possible to provide different sizes and/or shapes of the
openings 18 along the hollow member 16 in such a way that e.g. smaller
openings 18 are provided at the edge of the hollow member 16, rather

20 than in the middle of the hollow member 16. In other words, the cross-
sectional area of the openings 18 along a hollow member 16 can be se-

lected in such a way that these are either alike or different.

The Figs. 5A to SH show that the passages 56 in the walls 58 of the elon-
25 gate hollow member 16 which open at the openings 18 have a shape
which, starting from the interior of the elongate hollow member 16 and
going towards the outside, is selected from the group comprising converg-
ing, diverging, initially converging and subsequently diverging, initially
converging and subsequently diverging, trumpet-shaped and vase-shaped.

30 This different form of the passages 56 enables a more precise setting of



14 movement of the slider 60 of Fig. 6 with the rotational movement of the slider 60 of Fig. 7 and in this
way is configured for carrying out a combined rotational and linear movement. Seals 62 are arranged
between the slider 60 and the elongate hollow member 16 in order to avoid leaks, in 5 particular in the
closed state of the openings 18 for all the variants of sliders 60 listed in this context. Figs. 8A to 8D show
the guidance of the carrier medium 12 past the elon- date hollow member 16 which is configured for the
output of the moistur- 10 izing liquid 22. Fig. 8A shows that the carrier medium 12 is guided to the hollow
member by means of three deflection rollers 26, 28, 64 in a rest position of the apparatus 10 in
accordance with the invention. A movable deflection roller 66 is present spaced apart from the hollow

member 16 in a RSERISHBHIGhEFiRe disditbasd ROWFIheHd R dersaineter st San be brought

from its rest positiomghto iamcactineaeositictn dheiogritier aatdatian bd the apparatus 10 in order to guide the
carrier medium 12 into direct contact with the hollow member 16. The Fig. 8C shows a perspective top
view onto the hollow member 16 in 20 which the movable deflection roller 66 is present in an active
position and theAsarsishoediimFig.t6 beenebistgaitret ¢dl guidechpast tHe apéringsct8 ot theihollow

member 1640 thﬁ%ﬂ%%ﬁﬁ%ﬁ@hﬁ% 518 Bl SOUS A RIAG W R5 G ARRAARIS dhiPAccordance

with Fig. 8C. 25 The apparatus 10 in accordance with'the invention can be used in stationary conditions
or mobile condittsHE W IsE ki PRLIh SOMGIEATS el iAfEElRELATRt 174 §EpeYRISOV TREAIMBEAR of the carrier

medium 12 to b?e@%%%t iiyined Qb aira RWNGRE R MO IHIorROPRIikesSpRAMABNY Sal-vERe system

pressure can vary between +0.005 bar and +15.00 or more. The 30 carrier medium 12 is impinged
uniformly and alf@a@ W’ﬁ'?ﬁec%ﬂg{rf’re@ﬁloigre of the said openings 18. The slider 60 of Fig.

6 is arranged within the elongate hollow member 16 could, however, in
10 comparison be arranged outside of the elongate hollow member 16. To
open and to close the opening 18 the elongate hollow member 16 could be

fixedly arranged and the slider 60 could be movably arranged.

Alternatively the slider 60 could be fixedly arranged and the elongate hol-
15 low member 16 could be movably arranged. It could also be possible that
both the slider 60 and the elongate hollow member 16 are movable. Inde-
pendent thereof of how the relative movement between the slider 60 and
the hollow member 16 is brought about, this relative movement between
the slider 60 and the elongate hollow member 16 can preferably be carried
20 out in such a way that the opening width of the openings 18 can be con-
trolled for metering the liquid dispensing. Both the elongate hollow mem-
ber 16 and the slider 60 of the Fig. 6 are respectively formed by a hollow
tubular section, wherein one of the hollow tubular sections can have a
longitudinal slot in the longitudinal direction, this means it can be of C-

25 shaped design.

The Fig. 7 shows a variant of a slider 60 which is configured for the out-
putting of the liquid 22 in such a way that it is configured for a rotational
movement with respect to the elongate hollow member 16. However, it

30 would also be plausible to provide a slider 60 which combines the linear



latable amount of liquid 22 by means of the injection tube 16. The output amount of liquid is determined
by the system pressure, the arrangement, the design and the construction of the outlet opening 18, as
well as by the volume(s) of the injection tube(s) 18. 5 The outlet opening(s) 18 of the injection tube(s) 16
is/are designed in such a way that the adhesive/cohesive behavior of the liquid 22 during a pressure-free
state and/or a rest state completely or partly prevents h exit or evaporation of the same. The
arrangement of the outlet openings 18 is 10 symmetric, asymmetric or both in dependence on the
properties of the liquid 22. The shape of the outlet openings 18 per injection tube 16 can be implemented
uniformly or mixed depending on the progerties of the liquid 22. The sidewalls 56 of the outlet opening 18

can be linear, cOROERSHAVES SO Tkt QMg OutRE CARHSPHRuTmTE €L taper, can 15 be
provided with a stidieis @0 cdrrize Chandferethi$ heagiasneiafighileel dotlebopaningdBeaarhe different at the

inlet and at the gutlet, The inner.diameter of the narrowest part of the outlet opening 18 can range from
0008 mim t0 5.8 e S B R T B AL SO T e BT R 5 10 be arranged
centrally or devistidgrdoivandrdiy etanza26 heltdly. irdetlaerd Idutletoaidgleto afthisl dedllss opening 18 can be

different. The dizpensing A9l of iR AiSPRNSING AREOINGS HA CAR Bt aha KL ARIE Y Aydeviating

angular position'with respect to the injection tube 16. ~E.g. a paper web 12 can be used as a carrier
medium 12 whidiweRyHsted betbéeRo a2 and 200 g/m2 this can be impinged with 5 ml/m2 up to 100
ml/m2 liquid 22. With reference to the Figs. 9A to 9F a very particularly preferred embodiment will now be

discussed. 16 A first gosition of the irg;ction tube 16 of an injection unit 14 in accordance with any one of

the foregoing FigifFesSih IR ABPH thesrddansarh the gagrier imeAiwm ikiheridhs£1819B for the
moisturization ofthe Hulewaieaib:? Witkvliquidid Zdhficineahfofortibeinipati@t chéhedititkS 22 into the

maisturizetin SUERG AR (o s oSG8 18 HrS AT Ml AreBHBH IR Psiion the et i
incident at appréxitvatetyéngiramyg lesaors thiethratedafllaaiob2ratiang2d, il $hédimmct vicsity of the
injection tube a%?ﬁ%ﬁ%@'ﬁﬁogﬁﬂiatus 10 in accordance with the invention. A movable
deflection roller 66 is present spaced apart from the hollow member 16 in
a rest position. The Fig. 8B shows how this movable deflection roller 66
15 can be brought from its rest position into an active position during the
activation of the apparatus 10 in order to guide the carrier medium 12

into direct contact with the hollow member 16.

The Fig. 8C shows a perspective top view onto the hollow member 16 in
20 which the movable deflection roller 66 is present in an active position and

the carrier medium 12 to be moisturized is guided past the openings 18 of

the hollow member 16 to the output mechanism 32. Fig. 8D shows a side

view of the apparatus 14 in accordance with Fig. 8C.

25 The apparatus 10 in accordance with the invention can be used in sta-
tionary conditions or mobile conditions. The minimum volume of the injec-
tion unit 14 depends on the amount of the carrier medium 12 to be mois-
turized and at a minimum amounts to 4000 m?® respectively 4 ml. The
system pressure can vary between +0.005 bar and +15.00 or more. The

30 carrier medium 12 is impinged uniformly and areally with a certain regu-



10 ing the injection tube. For this purpose the injection tube 16 is rotatably stored and is automatically
turned between the different positions explained in connection with the Figs. 9A to 9F by means of an
electric servo motor (not shown), a magnetic switch having a plurality of switching positions (not shown)
or a similar drive (not shown). 15 The Figs. 9C and 9D show a second position of the injection tube 16 of
the injection unit 14 in which the injection tube 16 is déwnwardly arranged for the purpose of the injection
and/or emptying. This means that the injection tube 16 is turned about the central longitudinal axis A into
a 20 position in which the jet of the liquid 22 can exit downwardly into the "free space". This position is
selected for cleanir?lgﬁpurposes and for an insufficient density of the liquids 22 which can, for example,

arise due to evafSPioATBELEY. N EgHde DB ¢ABTOhIDE (INES TRACE RS dRafibaIgERN if desired,
however, also bertriggered hyuhe isséstineitigdithy 2rasylecd paerghine alsuhiabie gomiamer (not
shown). The Figs. 9E and 9F shqw a third pasition ef.the injection tube of the injectjon unit 14 in which
e inection b CeTE TR T IR Tk o A Ch Ui FHSEHOR (b6 e LRy Sidor seeled
against a liquid 80ldizeés)sighmnithisctombetiostH&injection tube can be closed and/or 17 sealed by a
stationary hgllow tube 68 partly gripping around the injection tube 16. This means that the injection tube
16 is turned into a "rest Egsition" following the successful moisturizing process. In this position the outlet

openings 18 of theaueifdrrrRENg BrétRistednirstiar sty bY 5aatoAerdenediBwasbular section,
bar-shaped part0f,8¢alhat the adhesive/cohesive behavior of the liquid 22 during a pres-

sure-free state and/or a rest state completely or partly prevents an exit or
evaporation of the same. The arrangement of the outlet openings 18 is

10 symmetric, asymmetric or both in dependence on the properties of the
liquid 22. The shape of the outlet openings 18 per injection tube 16 can be
implemented uniformly or mixed depending on the properties of the liquid
22. The sidewalls 56 of the outlet opening 18 can be linear, convex, con-
cave or mixed. The inlet and outlet edge of the opening 18 can taper, can

15 be provided with a radius or can be chamfered. The diameter of the outlet
opening 18 can be different at the inlet and at the outlet. The inner diame-
ter of the narrowest part of the outlet opening 18 can range from 0.005
mm to 2.00 mm or more. The narrowest or widest position of the outlet
opening 18 can be arranged centrally or deviating downwardly or up-

20 wardly. Inlet and outlet angles of the outlet opening 18 can be different.
The dispensing angle of the dispensing openings 18 can be at a right angle

or in a deviating angular position with respect to the injection tube 16.

E.g. a paper web 12 can be used as a carrier medium 12 which weighs
25 Dbetween 10 g/m? and 200 g/m? this can be impinged with 5 ml/m? up to
100 ml/m? liquid 22.

With reference to the Figs. 9A to 9F a very particularly preferred embodi-
ment will now be discussed.

30



The stationary hollow tubular section 68 can be provided with an elongate section which enables the
moisturization of the material web 14 and the emptying of the injection tube 16 in the first and second
position in an 10 unhindered manner. Instead of using a hollow tubular section 68 partly gripping around
the injection tube 16 a bar-shaped part can be arranged in parallel to the injection tube 16 which takes on
the corresponding function, this means the closure of #fe opening and/or the openings 18 of the injection
tube 16. Furthermore, the support present on the injection tube 15 16, can be arranged stationary or
movable regardless of whether it is formed by a hollow tubular section 68 or by a bar-shaped part.
Movable in the sense that it can be rotated both about the Jongitudinal axis A or stored in a fixed manner

and can also be/MUsePRS R 155 MUEHEMAcHM R 8F ARV ETHITyEMENt F'BeRECR%, this means
whether a statioganct bty dujutatesettiba 3 gipningigrawsd iheijactitur tiibe dbatameether a movable

hollow tubular section,68 (which.would also - sible ly. gripping around the injection tube 16 or
whether a bar-s‘ﬁ’é%p%éa}}%rfrgﬁ%ﬁa?[i&ﬁ Bglﬁvi’sn e 2%{%%51% g’)‘&m%ﬁgg )sf%%}%% 6111? feds %Zl%‘aﬂréé%&%aﬁity seal can
be achieved by metgriadfweiitaerdtlali qOIATRR, shapenaad sl ésighefithecszal 80 denlispratbitrarily

selected. It san Jor;gxampleDecrealized, by,a puashabie Riastc SERWDIGHLE adbsrsdithin the section
68 partly gripping around the injection tube 16 such that the 30 opening and/or the openings 18 in the

injection tube 16TSBHHTHIERN2 ST By I HE il foshfomaiusiZatisiPesidth 3e%Rythis or can be

formed by indivighal Shenasivhisheresnactively SulieHRd an @idtedppeniig 18 Mg Miedion tube 16 in
the third position of the same. On use of a bar-shaped termination part also an elongate plastic strip 70 or

0-rings 5 70 cartBe i54dd Brafls AtiARRS R rERYisEf b AR S nrR d oM S SHE Inkterial and in

this way take onatfiasgading thectinecl hizcissosehtomnat shapawbéhersepr 2 caslyfooaxatnple, be oval,
rectangul Ocirckulartgr quadrtatic. 1 Thlg inj,&?ion tube 16 0f the Fj[gl;g. Ago ?g can %Is[ott)nle positioned in
an axially fixed manner when I(lethuo fow fUbutar 8ECHoRs Salrw anp%in‘é around ﬁwoeelln?ecﬁon tube 16 is
movably arrangetbaed isntliined dbmatibellprigitodih dlcawiscaf the miffetiomt tpbeitiéramefor is guided along

the longitudinal Bﬂ?ré@ﬁﬁhgo@%?&t%ﬁllﬁé#%&a@@’f@b‘ﬂ‘%@%%@?@%m electric servo

motor (not shown), a magnetic switch having a plurality of switching posi-
tions (not shown) or a similar drive (not shown).

15
The Figs. 9C and 9D show a second position of the injection tube 16 of the
injection unit 14 in which the injection tube 16 is downwardly arranged
for the purpose of the injection and/or emptying. This means that the
injection tube 16 is turned about the central longitudinal axis A into a

20 position in which the jet of the liquid 22 can exit downwardly into the "free
space". This position is selected for cleaning purposes and for an insuffi-
cient density of the liquids 22 which can, for example, arise due to evapo-
ration losses. Also in this case, the control takes place automatically can,
if desired, however, also be triggered by the user. The liquid 22 can be

25 caught in a suitable container (not shown).

The Figs. 9E and 9F show a third position of the injection tube 16, of the
injection unit 14 in which the injection tube 16 is rotated into a stop posi-
tion in which the injection tube 16 is closed and/or sealed against a liquid

30 dispensing. In this connection the injection tube can be closed and/or



15 comes into question when the hollow tubular section 68 is e.g. provided with slots running over a part
of the circumference of the hollow tubular section 68 which in the first position align with the openings 18
of the injection tube 16 but in the third position do not align with the openings 18 and in this way achieve a
seal. The hollow tubular section 68 can also 20 be designed both rotatable and movable in such a way
that a rotation and a displacement of the hollow tubuldr/section 68 can take place. 19 List of reference
numerals 10apparatus 12carrier medium 5 14injection unit 16hollow member 18openings 20pump
22liquid 10 24guide apparatus

sealed by a stationary hollow tube 68 partly gripping around the injection
tube 16. This means that the injection tube 16 is turned into a "rest posi-
tion" following the successful moisturizing process. In this position the
outlet openings 18 of the injection tube 16 are closed and/or are sealed by

S a "contact" (hollow tubular section, bar-shaped part or seal).

The stationary hollow tubular section 68 can be provided with an elongate
section which enables the moisturization of the material web 14 and the
emptying of the injection tube 16 in the first and second position in an

10 unhindered manner. Instead of using a hollow tubular section 68 partly
gripping around the injection tube 16 a bar-shaped part can be arranged
in parallel to the injection tube 16 which takes on the corresponding func-
tion, this means the closure of the opening and/or the openings 18 of the
injection tube 16. Furthermore, the support present on the injection tube

15 16, can be arranged stationary or movable regardless of whether it is
formed by a hollow tubular section 68 or by a bar-shaped part. Movable in
the sense that it can be rotated both about the longitudinal axis A or

stored in a fixed manner and can also be moved to and fro.

20 Independent thereof which arrangement is selected, this means whether a
stationary hollow tubular section 68 gripping around the injection tube 16
or whether a movable hollow tubular section 68 (which would also be pos-
sible) partly gripping around the injection tube 16 or whether a bar-
shaped termination part is selected, a complete seal or at least a high

25 quality seal can be achieved by means of suitable seals 70.

The shape and design of the seal 70 can be arbitrarily selected. It can, for
example, be realized by a squashable plastic strip which is adhered within
the section 68 partly gripping around the injection tube 16 such that the

30 opening and/or the openings 18 in the injection tube 16 are completely



26deflection roller 28deflection roller 30carrier medium roller 32output mechanism 15 34inlet side
36separation apparatus 38pulse generator 40liquid supply 42measurement unit 20 44line 46valve 48line
50interface 52valve

18

bridged in the third position and for this reason seals this or can be
formed by individual O-rings which respectively surround an outlet open-
ing 18 in the injection tube 16 in the third position of the same. On use of
a bar-shaped termination part also an elongate plastic strip 70 or O-rings
S 70 can be used or the termination part 68 itself can be formed from an
elastic material and in this way take on the sealing function. The cross-
sectional shape of the seal 70 can, for example, be oval, rectangular, cir-

cular or quadratic.

10  The injection tube 16 of the Figs. 9A to 9F can also be positioned in an
axially fixed manner when the hollow tubular section 68 partly gripping
around the injection tube 16 is movably arranged and is turned about the
longitudinal axis of the injection tube 16 and/or is guided along the longi-
tudinal axis A of the injection tube 16. Such an axial displacement then

15 comes into question when the hollow tubular section 68 is e.g. provided
with slots running over a part of the circumference of the hollow tubular
section 68 which in the first position align with the openings 18 of the
injection tube 16 but in the third position do not align with the openings
18 and in this way achieve a seal. The hollow tubular section 68 can also

20 be designed both rotatable and movable in such a way that a rotation and

a displacement of the hollow tubular section 68 can take place.



25 54end 56passage 58wall 60slider 62seal 30 64deflection roller 66deflection roller 68hollow tubular
section 70seal 35 Alongitudinal axis 20 Claims 1. An apparatus (10) for moisturizing a carrier medium
(12), such as a paper web, a material web, a non-woven material web or a fabric

19

List of reference numerals

10 apparatus
12 carrier medium
5 14 injection unit
16 hollow member
18 openings
20 pump
22 liquid
10 24 guide apparatus
26 deflection roller
28 deflection roller
30 carrier medium roller
32 output mechanism
15 34 inlet side
36 separation apparatus
38 pulse generator
40 liquid supply
42 measurement unit
20 44 line
46 valve
48 line
50 interface
52 valve
25 54 end
56 passage
58 wall
60 slider
62 seal
30 64 deflection roller
66 deflection roller
68 hollow tubular section
70 seal

35 A longitudinal axis



5web or a knitted material web, having an injection unit (14) compris- ing an elongate hollow member (16)
having an opening (18), preferably having a plurality of openings (18) spaced apart from one another in
the longitudinal direction, and comprising a pump (20) which is connected to the elongate hollow member
(16) and which 10pumps the moisturizing liquid (22) through the elongate hollow member (16) and
through the opening (18) or the openings (18) and heréby injects a single jet or a multi-jet into the carrier
medium (12). 2. An apparatus (10) in accordance with claim 1, characterized in that 15a guide apparatus
(24) is provided which guides the carrier medium (12) into the direct region of the injection unit (14). 3. An
apparatus (10) in accordance with claim 2, characterized in that the guide apparatus (24) is configured for
guiding the carrier me- 20dium (12) gé%%i%tely or partly around the injection tube (16) at a defined
spacing or without a defined spacing. 4. An apparatus (10) in accordance with any one of the preceding
claims, characterized ifirthegiphedtgqusid (@RJocamn hie tapptieg directlye2Sintd iomat( ey stssidbstantially directly

onto the carrier medium ]é%)w%'bAg z%ggf%rg%s )11())) In accordagﬁemvg{grelxa one C())rf (;ih Brecedlng claims,

characterized in that ah ¢ utput mechanism IS prglvolgé‘g(\)/\‘/’hmh IS arranged at theleﬁoﬁbcw member, in
particular abthe inlet 30sikl@(34koitted ensrigairl Notlovhmdnden(grendrenabldd fheeolfuds-

ing an elongate hollow member (16) having an opening (18), prefera-
bly having a plurality of openings (18) spaced apart from one an-
other in the longitudinal direction, and comprising a pump (20)
which is connected to the elongate hollow member (16) and which
10 pumps the moisturizing liquid (22) through the elongate hollow
member (16) and through the opening (18) or the openings (18) and

hereby injects a single jet or a multi-jet into the carrier medium (12).

2. An apparatus (10) in accordance with claim 1, characterized in that
15 a guide apparatus (24) is provided which guides the carrier medium

(12) into the direct region of the injection unit (14).

3. An apparatus (10) in accordance with claim 2, characterized in that
the guide apparatus (24) is configured for guiding the carrier me-
20 dium (12) completely or partly around the injection tube (16) at a

defined spacing or without a defined spacing.

4. An apparatus (10) in accordance with any one of the preceding
claims, characterized in that the liquid (22) can be applied directly

25 into or at least substantially directly onto the carrier medium (12).

S. An apparatus (10) in accordance with any one of the preceding
claims, characterized in that an output mechanism (32) is provided
which is arranged at the hollow member, in particular at the inlet

30 side (34) of the elongate hollow member (16) and enables the collec-



21 tion of a sheet-like part (12), which can be output, of the web the carrier medium (12) in the wet state
without a subsequent part (12) being moisturized. 5 6.An apparatus (10) in accordance with any one of
the preceding claims, characterized in that the output mechanism (32) can be controlled by means of an
electronic pulse generator (28). 7. An apparatus (10) in accordance with any one of the preceding
10claims, characterized in that the elongate hollow mérhber (16) of the injection unit (14) cooperates with
a hollow slider (60) which is configured for carrying out a relative movement with respect to the elongate
hollow member (16) which slider serves for a release and/or for a closure of the said openings (18). 15 8.
An apparatus (10) in accordance with claim 7, characterized in that the slider ﬁ}% is arranged inside of or
outside of the elongat&ABIRW MBRTEHT B0 S2AnEN 48T e WP e & R Saim 7 or claim
8, character- ized in thaitHerstitteti(60) (52 anfigiy ecetostaasryiithout a daeqasenment gl a)rotational
movement with respe%(atgnthrenego?at% hollow member (16) or is configured for carrying out a combined
rotational and linear movement. 25 10, g\'n apparatus (10) in accordance with any one of the claims 7 to 9,
characterized in that for opening and closing the said openings (18) either the elongate hollow member

(16) s fixedsy arganged angl e slider (69) s JpevaRly aranaed ¥ he-SidardGRbis fxegly amanged
claims, characterized in that the output mechanism (32) can be con-

trolled by means of an electronic pulse generator (28).

7. An apparatus (10) in accordance with any one of the preceding
10 claims, characterized in that the elongate hollow member (16) of the
injection unit (14) cooperates with a hollow slider (60) which is con-
figured for carrying out a relative movement with respect to the
elongate hollow member (16) which slider serves for a release and/or
for a closure of the said openings (18).
15
8. An apparatus (10) in accordance with claim 7, characterized in that
the slider (60) is arranged inside of or outside of the elongate hollow

member (16).

20 o. An apparatus (10) in accordance with claim 7 or claim 8, character-
ized in that the slider (60) is configured for carrying out a linear
movement or a rotational movement with respect to the elongate
hollow member (16) or is configured for carrying out a combined ro-
tational and linear movement.

25

10. An apparatus (10) in accordance with any one of the claims 7 to 9,
characterized in that for opening and closing the said openings (18)
either the elongate hollow member (16) is fixedly arranged and the

slider (60) is movably arranged or the slider (60) is fixedly arranged



22 and the elongate hollow member (16) is movably arranged or both the slider (60) and the elongate
hollow member (16) can be moved. 11. An apparatus (10) in accordance with any one of the claims 7 to
10, 5characterized in that the relative movement of the slider (60) and of the elongate hollow member (16)
can be carried out in such a way that the opening width of the openings (18) can be controlled for
metering the liquid dispensing. 10 12. An apparatus (#3 in accordance with any one of the claims 7 to 11,
characterized in that seals (62) are arranged between the slider (60) and the elongate hollow member
(16) in order to avoid leaks in particular in the closed state of the openings (18). 15 13. An apparatus (10)
in accordance with any one of the claims 7 to 12, characterized in that poth the elongate hollow member

(16) and the slider (605 A r ol 89's RIS HOISW b dPe%eRon 2RaES She8Hthe hollow
tubular sections can héve slidagBolinal sldidrelbadangitiedionl diseaten (1Gp caaans /el C-shaped
design. 20 14. An apparatus (10) in accordance with any one of the claims 7 to 13, characterized in that
the openings (18) of the elongate hollow member (16) and/or of the hollow tube (16) have outlines which
are selected frolthe gro@wpperaprisintO¢imuiacadainediptitalaguadratid, 26retramgulato tii@ngular and

polygonal. k5. An appagatus (L0 accordanae Wil & ABeLhig cpime 311'&?&3665‘3@&@”9‘1 in that
the cross-sectional surfaces of the openings (18) are selected alike or different. 23
the elongate hollow member (16) can be carried out in such a way

that the opening width of the openings (18) can be controlled for me-

tering the liquid dispensing.

10 12. An apparatus (10) in accordance with any one of the claims 7 to 11,
characterized in that seals (62) are arranged between the slider (60)
and the elongate hollow member (16) in order to avoid leaks in par-

ticular in the closed state of the openings (18).

15 13. An apparatus (10) in accordance with any one of the claims 7 to 12,
characterized in that both the elongate hollow member (16) and the
slider (60) are formed by a respective hollow tubular section, where-
in one of the hollow tubular sections can have a longitudinal slot in

the longitudinal direction, this means it is of C-shaped design.

20
14. An apparatus (10) in accordance with any one of the claims 7 to 13,
characterized in that the openings (18) of the elongate hollow mem-
ber (16) and/or of the hollow tube (16) have outlines which are se-
lected from the group comprising circular, oval, elliptical, quadratic,
25 rectangular, triangular and polygonal.

15. An apparatus (10) in accordance with any one of the claims 7 to 14,
characterized in that the cross-sectional surfaces of the openings
(18) are selected alike or different.

30



16. An apparatus (10) in accordance with any one of the claims 7 to 15, characterized in that the
passages (56) in the wall (58) of the elongate hollow member (16) which open at the openings (18) have
a shape which, starting from the interior of the elongate hollow sec- 5 tion (16) and going towards the
outside, is selected from the group comprising converging, diverging, initially converging and
subsequently diverging, initially converging and subseiently diverging, trumpet-shaped and
vase-shaped. 10 17. An apparatus (10) in accordance with any one of the claims 7 to 16, characterized in
that the liquid (22) can be output from a non-collapsible bottle (40) and a controllable valve (46) is
installed in the line (48g\7tgetween the bottle (40) and the injection unit (14@ which valve is opened by the
pump (20) on th&%etriVAPER-IGIEAd Uit SR B AR REY it AP PR AL RS SBZeSaA Hr E‘E&’pply into the
bottle (40) for a pressurieacantpensdtiontia Aie gppataies (16) in deearddnGSwithtaaye e of the claims 7

to 16, characterized in that in-walled bot ompressible by the envi-.20ro tal pressure, this
means o elmnebne B (O FReb RS L e Y R B R e e
preceding claims, chardstprzet ichthstetHenginpr( 2Dk sereesoa i bhen¢bifhgalieeHotltve sieerid supply and

separation ffom a supply, cI¥AINER (403, 230 AR FRPIAIUM(LO) InaAssariAnGs Withapy,gne of the

claims 7 to 15, characterized in that the openings (18) are arranged in at least two rows about the
longitudinal axis of theCElORGEREBCIRW themBer (B LHe hikally diffeysrgin\tiandrigi®stor the liquid (22)

in the longitu- 24 dinaﬁd@ﬁ@!ﬂﬁ&%ﬁgﬁlglfmﬂ%@lﬁQM@E@&&@@hBBQ@I&fQﬁ&&@@%@Jn radial
planes with respect to the said longitudinal axis.
trumpet-shaped and vase-shaped.

10 17. An apparatus (10) in accordance with any one of the claims 7 to 16,
characterized in that the liquid (22) can be output from a non-
collapsible bottle (40) and a controllable valve (46) is installed in the
line (48) between the bottle (40) and the injection unit (14) which
valve is opened by the pump (20) on the retrieval of liquid and on

15 the output of liquid and which enables an air supply into the bottle

(40) for a pressure compensation.

18. An apparatus (10) in accordance with any one of the claims 7 to 16,
characterized in that a thin-walled bottle compressible by the envi-

20 ronmental pressure, this means a collapsible bottle (40), is used.

19. An apparatus (10) in accordance with any one of the preceding
claims, characterized in that the pump (20) serves as an on/off valve
for the liquid supply and separation from a supply container (40).
25
20. An apparatus (10) in accordance with any one of the claims 7 to 15,
characterized in that the openings (18) are arranged in at least two
rows about the longitudinal axis of the elongate hollow member (16)

and/or have different outlet angles for the liquid (22) in the longitu-



21. An apparatus (10) in accordance with at least one of the preceding 5claims, characterized in that the
injection tube (16) can be moved between at least two positions, a moisturizing position and a sealing
position and preferably also into an emptying position.

24

dinal direction of the elongate hollow member (16) and/or are ar-

ranged in radial planes with respect to the said longitudinal axis.

21. An apparatus (10) in accordance with at least one of the preceding
S claims, characterized in that the injection tube (16) can be moved
between at least two positions, a moisturizing position and a sealing

position and preferably also into an emptying position.



