| NDI RECT PRI NTING OF AGM Field of the invention The present invention
relates to a nethod of applying absorbent gelling material (AGM 5

granul es onto an carrier layer for use in an absorbent article,

particularly diaper for babies or adults, training pants, pull-up diapers
(di aper pants), sanitary napkins, panty | ners or the like. These articles
typically conprise the carrier layer wwth the AGM particles deposited
thereon by indirect printing together with further |ayers making up the
conplete article. 10 Background of the invention The term "AGM granul es" as
used herein includes materials capable of absorbing and storing a high
amount of liquid conpared w !WER%WBBM%@FMM "AGM' is the

abbrevi ati on of Absorbent Celling Materials. These materials are mainly
formed by superabsorbent polyners. In the present context the AGM nmateri al
may be used as 15 granules of different particle size including powder |ike
materials Oy Ol b&e@h Powder material and granules of different
particle size or fornms (e. g. fibers). AGMmaterials of this kind are
usual | y enbedded en Wl ose
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may be used for exan}) for " manufacturin di aper, a sanitary tq%g
even a |i quiidergar Kt fiky Hees eqtléle&ﬁypawymowaﬂse \?ﬁr‘iaﬁij’é laysh e dcHEsA Py e been

proposed f opaablaidhoried ARG BNidaedipsintihdtbgbtRét @ith Eurthsulagés ataRingayi ng a
predet erm ne d pattern.and thickness profile. These approaches include

bl owi ng an HIrBEPHE ¥t ure of AGM granul es and fibers through a conduit
onto 25 a vacuum drum Methods of this kind only allowa limted control of
t he pat fl8r nBagkaraundof @ &nveRtinnt j on of the thickness of the AGM over the
surface onto which the AGMis distributed. 1 Particularly in case of |ow
or no cel |l ulrbs erhi"beM gomtiai"nisnged baembietitides onagsialshapitig oAGMorbgreamdl es as
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abbreviation of Absorbent Gelling Materials, These materials are mainly formed by
superabsorbent polymers. In the present context the AGM material may be used as
15 granules of different particle size including powder like materials or a mixture of

powder material and granules of different particle size or forms (e. g. fibers).

AGM materials of this kind are usually embedded into absorbent pads of melt blown
fibers or cellulose fibers (or similar fibrous materials and combinations thereof) or
directly deposited onto a non-woven carrier layer. The present invention is applicable to
20  both of these methods. This kind of "absorbent article” may be used for example for

manufacturing a diaper, a sanitary towel or even a liquid gathering article of any kind.

Various approaches have been proposed for obtaining AGM granule distribution on a
substrate having a predetermined pattern and thickness profile. These approaches
include blowing an airborne mixture of AGM granules and fibers through a conduit onto

25  a vacuum drum. Methods of this kind only allow a limited control of the pattern and the
distribution of the thickness of the AGM over the surface onto which the AGM is
distributed.




Wi th respect to shape and discreetness is highly inportant. In this context
it should be nentioned that it is possible to use single or nulti piece 5
cores, one |layer of AGM or several |layers on top of each other overl apping
or besides each other. This also allows to use different AGMs in
different layers. Thus the possibilities of variation of the achieved
product are nearly endl ess. However, high accuracy of the granule
distribution is inportant. Summary of the invention 10 Thus the present
invention is directed to a nethod for applying AGM granules onto a surface
wi th high accuracy of the distribution, pattern and the anount of AGM
material  om3fwady roaseetigy phen Feblulosh b cpHyninsabaeben e b AP can be
used in an gpablecad i@mmpfmﬁﬁﬁm&tﬁ&hﬁ& A@mug:raﬂdnclgdaﬁfbuﬁ&t Q/,ithpafci:d_’iicy: i ke
posi tioning_o ran s or .powders on a., carrjer |ayer. e particular
application“#%ig%g”E%%mﬁﬁwﬁﬁgcgf&ﬁﬁfﬂggWVy“ﬂﬁﬁfbIue 15 conpri sing cores
for disposable diapers or parts of such cores. According to a first

embodi nent  &F thinernkixs devhpuld heangtigned thpfeit jinessiblet topise inglgomme lHoriece
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or anul et akenupor By phRfle LLARIESY i dagbhfe. - the transfer device being
ap

noveabl e from the bu storage to sition passed by the carrier |ayer
(transfer of neeti position), 25 - neans being provided for retaining the
AGNIgranuleémﬁﬁg¥€g&§épﬁm¥¥hesses during nmovenent of the transfer device
to said neeting (or transfer) position,. - and means being provided for
expel | i HY sEhwd thCMeganbmyeeiéonondireetpk tccamethed foraapglying AGYagEntlesanss er
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apparatus for conducting. the _ nethod accordlnglto the 1 nvention.
on the surface by indirect printing. Such a process mefhod can be used in an application

of AGM particles requiring accurate, print like positioning of granules or powders on a
carrier layer. One particular application may be the making of primarily AGM/glue

15  comprising cores for disposable diapers or parts of such cores.

According to a first embodiment of the present invention, the indirect printing method

according to the invention is characterized in that

- the AGM granules are taken up by a transfer device from a bulk storage of AGM

granules,

20 - said transfer device having recesses on the surface thereof, the number, size and
position of which determining the amount and pattern of AGM granules taken up

by the transfer device,

- the transfer device being moveable from the bulk storage to a position passed by

the carrier layer (transfer or meeting position),

25 - means being provided for retaining the AGM granules inside said recesses during

movement of the transfer device to said meeting (or transfer) position,.

- and means being provided for expelling said AGM granules onto the carrier layer

in said transfer position.




In the followng indirect printing shall mean the transfer of AGM which is
separated fromthe bul k storage of AGM before it is in contact with the
carrier layer. Direct 5 printing neans that the AGMis not separated from
the bul k storage of AGM before it is in contact with the carrier |ayer.
This is not included in the present invention. The present invention

provi des a net hod and apparatus which significantly increases AGMV
deposition accuracy. The standard deviation achieved so far has been
reduced to about 1/4 of what has been achieved with advanced pri or

technol ogy. Thus di aper cores 10 having an accurate distribution profile of
AGM i n the [Tht éwaitioarfurtheneefbro hayint apdiratb, patticnlady v apratatustfer ededtingthe The
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cellulose or similarly absorbent and/or hydrophilic fibers in diapers which results in

extreme core thinness and improved comfort and fit in use for the articles.

The term "transfer device" as used herein includes any moveable member being capable
of taking up AGM granules in a predetermined shape and a thickness profile and
20  depositing the granules-without amending the configuration thereof-on a carrier

substrate.

A preferred embodiment of the transfer device is a patterned rotary drum or roll, which
is called "printing roll" or “transfer roll” in the present context because the transfer of a
patiern of AGM granules can be comparable with printing. Another embodiment would
25  be a moveable belt having recesses on the surface and being moved between the AGM

granule bulk storage and the transfer position.

The term "bulk" or “bulk storage™ of AGM granules refer in the present context to any

kind of supply of granules, particularly a hopper.

"Retaining means" are provided to keep the AGM granules taken up by the recesses of

30 the transfer device in these recesses during movement from the bulk to the transfer
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position where the granules are delivered to the carrier layer. In one
preferred enbodinent the retaining neans is a belt, which is guided al ong
the surface of the transfer device, particularly the printing roll, on the
way fromthe bulk to the transfer position. Oher possible enbodi nents,
which are particularly preferred are vacuum5 neans for kéeping the AGV
granules in the recesses. Also the use of an electrostatic fieldis
possi bl e "Expel ling neans” in the present context neans delivering the AGV
granules in the transfer position as defined above to a carrier substrate.
For delivering the granules, the granules nmay be expelled by air jets or
an el ectrospaditian fvhededther gripmges by delavietyto ®@ Briiaf ladersdni prtei prefasfedt he
drawi ngs. Then3heken A0 b DGheat AL 6AS, wAEP ROESIANHoAHRNLAGES o Ofhet he

present invention wi etter understoo ﬁﬁrd to the
fol | owi ng d&awsiarpierisn n?ﬁmuhgy st wiinsing g0l o p ey fosniha YN the 5MsHgs. Fig.

l:l illustrat 95511?11?19 Cﬂﬂaoﬂjsﬁﬁl@terﬁlfodﬁmmpm&ﬂnirelﬁab‘tﬁ:ﬂtaﬂsirbreffkﬁedzlage vabulng a

i agrammatic i odj, men

caart ondl et kispiye B Ao SEPEPRS WP RaIET AT B 5t S AL BResent of
Fig. 2; Flgem4smnmbksponds to Fig. 2 wwith a nodification of one feature;
Fig. 5 again corresponds to Fig. 2 with a nodification of one feature; 20

Fig. 6 agai re,pp@nxﬁlgsn@éamsmttge BleSent %om;thn@nmawehﬁ@meomcm gﬁﬂﬂeJ aatwe
Fig. 7 shows an enbqdi nept be|n§%a conbi nati on

shows anot hg?“sgﬁﬁ%f‘%ﬁde&f‘ec‘awo {9 GRS S EBtred{g ‘de e“t“ﬁé'% $rﬁ’{)lé?‘?t fhgn and
for conduct grgultdveayniet dxpeid ag el tgantddectrhgatid uleod juary g2bitfig. 9 1s a
cross section along line 9-9 of another enbodi ment of the invention shown

in Fig. 140 pefdeeripliOn bStn@dfaw@ view fromthe left side in Fig. 9.
Det ai |l ed description of the invention

The above and further features, aspects and advantages of the present invention will
become better understood with regard to the following description making reference to

the accompanying drawings.
Fig. 1 illustrates one embodiment of the present invention;

15 Fig, 2 is a diagrammatic illustration of the embodiment of Fig. |

showing an additional detail;

Fig. 3 illustrates a modification of the embodiment of Fig. 2;

Fig. 4 corresponds to Fig. 2 with a modification of one feature;

Fig. 5 again corresponds to Fig. 2 with a modification of one feature;
20 Fig. 6 again corresponds to Fig. 2 with a modification of one feature;

Fig. 7 shows an embodiment being a combination of Fig. 3 and 6;

Fig. 8 shows another embodiment of an apparatus according to the

invention and for conducting the methods according to the

invention;

25 Fig. 9 is a cross section along line 9-9 of another embodiment of the

invention shown in Fig. 10.




Fig. | shows a hopper (10) filled with a bulk of AGMmaterial (12). The
hopper (10) has a supply opening (14) on the upper side and a delivery
opening (16) at the bottom The 5 hopper forns one enbodi nent of what is
called "bulk™ in the present context. A printing roll (18) enters into the
opening (16) in the hopper (10) in a way that the bottom of the hopper
surroundi ng the opening (16) closely follows the contour of the roller
(18) and an uni ntended drop out of AGM granules is prevented. The printing
roll (18) is provided with holes or recesses (22) on the surface thereof
10 which are filled with AGM granules fromthe |lower end (20) of the bulk
of AGM nmateri aFig{(l02) in tie froppew fotOhe lefilsidean Flee9surface of the rol

(18) passes through the AGM material (12) inside the hopper (10). The
nunber, thepsi:A&l &Reidibde opOdsidvembnof the recesses (22) are sel ected such
that the volunme and the pattern of the recesses correspond to the intended
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are expel | éﬁ%matrﬂaar‘dl%?dwe(wy hg?%{/ﬁ‘t‘l)r)ThFﬁ‘HWP?‘hB‘eﬁWﬁP? Hy Rogitien °&8“F hol di ng
t he AGIr\]/I or aRuwses fzqm drhecieacd isetn ltiay ehe (vathme @ﬂdlﬂ}el patparef T abl r}éc@msayedh
onto the carrier r.(24).,u tre ra er 05|t| en the
ori nti mg_r ofdregieay T et ERRLER gt B e e P RS

15  be received by the printing roll and to be transferred to a carrier layer as will be

explained below.

The printing roll (18) forms one embodiment of a transfer device according to the
present invention. Another embodiment could for instance be formed by a belt having

recesses in the surface thereof for receiving AGM material.
20 A rotatable printing roll however may be a preferred embodiment.

The AGM granules are taken up by the recesses (22) of the printing roll (18) when one
of the recesses (22) on the transfer roll (18) is in this loading position. The AGM
granules are retained in these recesses on the way from the hopper (10) to a position
called “"transfer or meeting position™ herein where the printing roll (18) which is rotated
25  in counter clockwise direction in Fig. 1 is in a position immediately opposite the surface

of a carrier layer (24). The carrier layer (24) is supported by a rotating support roll (25).

The carrier layer is for instance a non-woven web onto which the AGM granules are
expelled or laid down (by gravity) from the printing roll. For holding the AGM granules

on the carrier layer (24), glue is preferably sprayed onto the carrier layer (24) upstream

5




upstream position is designated by reference numeral (26). Because the glue
is applied in this upstream position (26) onto the carrier |layer (24), the
AGM granules are retained on the carrier layer (24). A particularly
preferred glue for retaining the AGMgranules 5 on the carrier.|layer (24)
is amcro fiber glue with very thin fiber made by spraying a hot nelt
adhesi ve material through respectively thin nozzles. Such nozzles are
commercially available from Nordson Conpany, Dawsonville, CGeorgia, USA It
is preferred that the support roll (25), which could alternatively also be
provided by a nmoving belt, is also holding the AGMparticles down onto the
carrier, espbtirarsfe nogitiosdetveen ge lﬁ‘“ﬁf‘éé‘é‘h?@)dﬁ“f‘f%"r eHtiFal2yev@éhurych hr ough
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glue is - p}meﬁeeczammamuztbpmp@rta;lularlysppnfa;eg(glmtoo réthieinAG gGngﬂaaﬂes)n t he
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vacuum on the inside of the support roll the surface o support roll

can be made M5FSuBPa] ‘I"”c(afﬁ) ﬂ’hb‘l‘%‘?e@ﬁ‘%‘é’hd‘(‘ﬂs‘é@@r 151 tiAnsfet BOsition; BSPGER &) . As
shown in EI @rinting rbm(td)laﬁd ﬂnarchﬂrﬁulagér (e@b@ﬂicﬁrammadhe dB:ﬁgtﬁEeldfbg el Elué 18) is
noVvi ng t hrou

he
count er cl ock é}%raglry rBE L Pt(')(’r‘?aF?épra)ée %"aﬁ d‘l‘(g@ %rﬁ'é“tl%fr ?rb%e cﬁ"lf’ir 2veq C4kav
granul es ar @hichkalwe preferably e aise censedi 1(@@) ghfe ¢rveingolile, filrg bbdeeere thes of
course gsceptaiin. gidkak b 02l AL ABH L) RRYORY. LG Emed: il | 1 N
t he recesseg are car rf\egﬁout oP kVﬁe hgpperc%et ween t E% su#aoe of 't he
printing rolsialso@Eesblawapaty sroseilaxs gunone glneometheatiMfsramieshopper .
Therefore, scraping neans (19) are provided at this edge one exanple of
whi ch i's shiven langeRinghun®.of luelane fripfied 2 Hobioisns (Terher & (08) ielsedesiugewdti ch have
been alr ead% u%grsn%{elriglgqorl thle qu{r]lgrelgatl st%rﬁort roll surface, which have a low or no tendency
to accumulate adhesive residue. This can be Teflon ™ coated surfaces or if a belt
20  instead of a support roll is used, silicon rubber materials. Especially in case the carrier
layer (24) is exposed to a vacuum on the inside of the support roll the surface of the

support roll can be made of a silicon rubber screen (preferably inetal reinforced).

As shown in Fig. 1, in this particular embodiment the printing roll (18) is moving
through the AGM material by rotatien of the roll in the counterclockwise direction
25  designated by the arrow in Fig. 1, AGM granules are taken up in the recesses (22) of the
roll, but there is of course a certain risk that additional AGM granules beyond those
filling the recesses are carried out of the hopper between the surface of the printing roll
(18) and adjacent edge of the bottom of the hopper. Therefore, scraping means (19) are

provided at this edge one example of which is shown in Fig. 2.

30 In Fig. 2 those members or elements which have been already described in connection

with Fig. 1, are designated by the same reference numerals.




with Fig. 1, are designated by the sane reference nunerals. 6 The scraping
means (19) in Fig. 2 are fornmed by a doctor blade (30) having a scraping
edge (32) being in close contact with the surface of the printing roll
(18). The di stance between the doctor blade (30) and the printing roll
(18) should be above O mmto prevent excess pressures and damage to the
equi prent and the AGM particles. The 5 particle size mx is one of the
factors to consider when selecting the scraping blade distance. E g. very
large AGM particles with mean dianeter of 900 micrometer and above woul d
need a spacing of |less than 900 mcroneter. The upper useful spacing limt
shoul d be aBbescrapingrmednsiiPHe Fie: dfasy fosedhing ApEeriitdredP) IBYDE 2aKEPBES mm
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bott om of the recesses. nmbodi nent of retaining means as shown in

Fig. 3is fioniebe ghousd @HUI’Véééh%éfctf”("ézPPaWﬁ Effvee Prtg\l/ea&dt‘bfgé‘i“l‘reﬁ“"% th the
rotation of pich@atpy betivedrg0.08 @hd 0118 B DOGe Wobd sdritfing b xa6Red Peafonf rom a
position. imedi ately downstreamthe 20 doctor blade to a position

i medi at 2l y™iPstreamthe transfer position where the granules are
transferred to the carrier layer (24) not shown in Fig. 3. The belt is
driven aroufig anillugppes 2bfanbadimsie coRIPUWingola theaemgimeng qfhBieygptt and

| ower posi th(mnllfﬁlmlﬂ; iglamﬁﬁg betQhing mﬁcanéaﬁ}rtretaleljr@qaam(ztmgr@meatmrﬁg: febdsbes( 18) and
around a third Sj ﬁlé space 8rlpt e.sur {lg}gﬁ h thef rintin roII and
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direction nmarked by arrows. Alternatively, the belt may be idling and

noved bys COBB@E&SSI\MIHP td B8 SUAERCE R led NBhPFeebdsnBay W 4 vAckBh-applicd to
the inner side of the printing roll {18) in combination with suction holes (not shown) in

the bottom of the recesses. Another embodiment of retaining means as shown in Fig. 3 is
formed by an endless belt (34) which is moved together with the rotation of the printing

roll (18) along with the surface thereof from a position immediately downstream the

20  doctor blade to a position immediately upstream the transfer position where the granules
are transferred to the carrier layer (24) not shown in Fig. 3. The belt is driven around an
upper and a lower guide roll (36,38) in the upper and lower position of the path of the

belt adjacent the printing roll (18) and around a third guide roll spaced from the surface

of the printing roll and forming a triangle with the other guide roll (36,38). The belt {(34)

25  may be driven by driving one of these three rolls to move the belt {34} in the direction
marked by arrows. Alternatively, the belt may be idling and moved by contact with the

surface of the printing roll (18).

Fig. 4 shows an alternative embodiment of the scraping means (19) of Fig. 2 and 3. The
reference numerals of Fig. 2 and 3 are also used in Fig. 4 for corresponding parts.
30 Instead of the doctor blade of Fig, 2 and 3, the embodiment of Fig. 4 is provided with an
air jet box (40) arranged in the position of the doctor blade (30) of Fig. 2 and 3 and

gjecting air under pressure opposite to the moving direction of the surface of the

7




Fig. 4 shows an alternative enbodi nent of the scraping neans (19) of Fig. 2
and 3. The reference nunerals of Fig. 2 and 3 are also used in Fig. 4 for
‘corresponding parts. 30 Instead of the doctor blade of Fig. 2 and 3, the
enbodi ment of Fig. 4 is provided with an air jet box (40) arranged in the
position of the doctor blade (30) of Fig. 2 and 3 and ejecting air under
pressure opposite to the noving direction of the surface of the 7 printing
roll (18), as shown in Fig. 4, to keep the AGM granul es back fromthe gap
between the air jet box and the surface of the printing roll 18. The

enbodi rent of Fig. 5 which again basically corresponds to the foregoing
enbodi ment s PoRtimE i (38) @s shastoiisFiantt ldieermbisi 4 F¥agrPaesoback Hos EeagiPng means

(19) 5 whi ghwieth thbbis je 88:CanARe fufabESt thyprintih@tal el e brush (42) in the
position of the doctor blade nentioned before to keep the AGM granul es back

from | eavi ng, [ Ne.RRRET oA OriRY s LKA LA bRGANLElesfihOE Y BE %'rgg%ﬁﬁg' on.

Fig. 6 again Shows  anot h crapli ng nean ch in
this case i smbédmerss] ob¥iea 2nmgveahive E‘é’ﬂtef Wﬁrﬁch‘g’“a?%ﬁlﬁdcaplném?an&rﬁﬂ’ an upper

gﬁl de rglﬁl %4‘?{"451{*29%3 é@f&&em&%hrogﬁ%\ble?&tuﬁf (428 hﬁét@sﬁi‘éiﬂo@bﬁeﬁd&%rve In|0t
shown. e be np side o e substantial ly
vertically Bbﬂ&Fémﬁﬁe%hﬁﬁﬁtB§c?%£ éﬁ%ﬁﬁﬁﬁﬂ&5W8@§N%£Eaﬂﬂﬁﬁ‘iﬁpWﬁé gﬁter si de
of the hoppestat(chQ) couhtee cloetvisd diktitd.fts the AGM material on the inner side
of the hopper (10) to keep the AGM nmaterial away from |l eaving the hopper

through t heF%a@ a?ﬁﬁ YReH aﬁ&ﬁer%%‘ﬁ&ﬁ%@nt@f tﬁeh‘»@rapﬂié nﬂﬁﬁsr(tl 9)ngrhfcﬁlulx id\hsd Re bel t
(44). Fig. shows an enbodi nent whi i's substantially_a conbination of

the enbodi rréﬁwgd BY a moepblesbeltpyngng eramfira topigpangd %ewer(%wje dr(4¢-88)28%i ng t he
AGM gr anoll esf which hy weas&a@ Ofuitablb AriPE hdfttshdil@a Ik Ibelarod;)anmwar tHealde (44)

with the fun nnectl nwth Fig.
6 20 Fig. B ehawht mCENR BT ARt es RpBETT SO hoxh SuRCRE LAl s 2
fl ui di zed bdavif orthe keepdidegofitivehop@ (§P)anul es in a fl oatl ng st ate. The
printing roll designated by (18) in this case rotates through the

fluidized 91I‘ﬁé1blé13§44y\lhi°t§|fheaAGI\fIt alkenalup By itbesiieermeasppd (10)eo ety fiace of
t he prlntlng &P %8%. .
GM material away from leaving the hopper through the gap between the surface of the
15 printing roll and the belt (44).

Fig. 7 shows an embodiment which is substantially a combination of the embodiments of
Fig. 3 and 6, comprising a belt (34) for retaining the AGM granules in the recesses of
the printing roil and another belt {44} with the function of scraping means as discussed

in connection with Fig. 6.

20 Fig. 8 shows an embodiment the hopper (50) of which is formed as a fluidized bed for
keeping the AGM granules in a floating state. The printing roll designated by (18) in
this case rotates through the fluidized granules which are taken up by the recesses in the

surface of the printing roll (18).

AGM granules extending beyond the recesses or adhering to the surface of the printing
25  roll (1) ocutside the recesses are stripped away from the printing roll by a doctor blade
(54) acting as scraping means and being arranged in a position immediately upstream
the meeting position designated by (55) in this case where the printing roll is positioned
immediately opposite the carrier layer (24) supported by the lay down drum. In the
positions (26,28) upstream and downstream the mecting position there are position glue

30  heads (56,58) for applying glue onto the carrier layer (24) in the position (26) and onto
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AGM gr anul es extendi ng beyond the recesses or adhering to the surface of
the printing 25 roll (18) outside the recesses are stripped away fromthe
printing roll by a doctor blade (54) acting as scraping nmeans and bei ng
arranged in a position i medi ately upstream the neeting position
designated by (55) in this case where the printing roll is positioned

i mredi ately opposite the carrier |ayer (24) supported by the |ay down drum
In the positions (26,28) upstream and downstreamthe neeting position
there are position glue 30 heads (56,58) for applying glue onto the carrier
| ayer (24) in the position (26) and onto 8 the deposited AGM granules in

t he positi orhe(d2Bysitad AIGM draonieoint the peation @B) tpmjied ontprihg pArger layeseln thine
printing ro'%ﬁe ﬂﬂ&%rblﬂﬁr‘ﬁnér?& lﬁﬁ}ﬂebkﬂnlﬁ RIQAYR fdPMelifle top. In preferred

enbodi ment ste 8 further conprises an airborne

artlclecclln 51, 52, 57 em part.icles
ltor ansporteé ¥ P’&S’?ﬁr K %8‘&"0’({‘5 e E"IS&?@’LS]}"B'“ ‘H?'F‘rﬁ%ﬁrtﬁ}b‘” &B)gﬂlfe(%nan @fmgl ong
conduct s ( 5parti&2)cytlingt $ystedi (S@ct52,057)0fn disr pwmtefbBirtitles arer edngparted dnduet end
(57). | Ng t h ocatl ;@yclgsb:qo g %Lqung%og{lf%%S?gﬁgé ?&dBEtQ'BI tﬁ% Romstdickidrorset tling

in the re znn 0 agitation reduction in that
regi on of t B0 [(38) dp Ze‘dtUBEGIOﬂdTﬁe‘mééﬂ)l B dhicyey thepagipdesedrs aeigied f188n be

oper at ed bﬁeiﬁé‘stﬁél{ oﬁ&ftflﬁéﬂ'{n th@retgl'b‘ﬁ d?'er@tn{gr;ﬁJ@ﬁIBQr(ﬁ)Qﬂe Tt(h@glﬂaf)rt tedb@mnal ong
t he conducts. 10 th ere indjrect particle r|nt|ng

station conf e rﬁ%‘“&ﬁf “é‘?.iff‘ﬂl'%? T*‘f(?a“‘fx}ncﬁg'}g VSR 138 O °§f’ r
housi ng ( 68y ac@nturichu@ahe pipd trarspeinhe pagiclet slosihe cfBR}ts. al ong a
horizontal line fromleft toright in Fig. 9. Fig. 9 is a cross section

view al 9pg 1 fipey, Qhér@xs shtgivn g@mdﬁ‘@:‘t Slﬂnblé pﬁh‘l@r\’g s'ﬁgloﬂ c§ingﬁ’sﬁ{g ﬂWAQfJI dupgiyparticle
printing stati.on

deposi ted i §7os%vm) ‘Eﬂﬁmgc“tdr‘&ri‘ssb%‘?rthogﬁﬂ‘g Wéér‘:e%ﬂlg’@allr@”r(é?)e}faf”é'é ‘isé‘x‘é%pport
rol I (25( 68ﬁ6ﬁg @'hblyzoﬁgmmé frof%heft @cﬁﬂ%ﬂ’thﬁ urg?b Figl b i BGx)oss::masﬁﬁn gies aaangcen'z gal
portion . of . C ric orm and,two frystoconi cal ions (64
86 o bot hret ircliey FEPLERs HRATIET g e ef IR PRRE ook YsBha BOER' 253 06;
are connect BFigi toftharmrrih@itoswuipp $G¥lyis tdamS(t@B)i sifagmnamch wsmrsmtpﬁfy atsgbe (70)
di vi ded én %w%g;tgqcﬁpﬁ pﬁﬁ] %2%2]partlzl@ sﬁWn? hl’h%rc%ntq:[@l%ﬁ%l?@kﬂ\f\‘cgﬁpﬂsra? al Nl et

porti ons (6 e cen roll hei r “axi al ends. Thus
AGM i s supptaned rofiou@h) efwyliadrnsl &TFPGB@ tyer )lst?qucsalt iRlet BPTAARN(O4e R @8 (72,
74) and trapspeidtLMheteds tnhidl WigttioROTEd MRS pbBidns () 66)Yare RBAnetEdgah ashor ces
and AGM supply system (68) formed by a supply tube (70) divided in two branch tubes (72,

74) which are connected with the inlet portions (64, 66) of the centrifugal roll (60) at

20 their axial ends. Thus AGM is supplied through the supply tube (70) into the branch

tubes (72, 74) and transported in the inlet portions (64, 66) by centrifugal forces and

finally into the central portion (62) of the centrifugal roll. At this position the AGM

leaves the centrifugal roll and the stator (68) and, still by centrifugally created pressure

is pressed against the inside of the screen printing roll (82) which is partially covered on

25  the outside with a belt(86).

This printing roll is provided with openings (not shown) in the circumferential wall
forming a pattern of suitable shape and size through which, at each rotation of the
centrifugal roll, AGM granules leave the printing station and are deposited without

contact on a carrier layer (24) (as shown in Fig. 10).




finally into the central portion (62) of the centrifugal roll. At this
position the AGM | eaves the centrifugal roll and the stator (68) and,
still by centrifugally created pressure is pressed against the inside of
the screen printing roll (82) which is partially covered on 25 the outside
with a belt(86). This printing roll is provided with openings (not shown)
inthe circunferential wall formng a pattern of suitable shape and size
t hrough which, at each rotation of the centrifugal roll, AGM granul es

| eave the printing station and are deposited wi thout contact on a carrier
| ayer (24) (as shown in Fig. 10). 9 What is clained is: |I. A nethod for

i ndirectly dipmtys igmadbsor bent gelling material (AGW granules onto a
carrier layer (24) for use in an absorbent article, particularly a diaper,
which artial e canpéhee Sorsiadickcdarappl@ing | ady@bent 24N ink agedrhne  AGIM) hgrhmrddsher

| ayers, said nethod bein 5.characterized in.that j.t.c ri

fol |l ow ng st rétp':)'sal: Ca-m‘fﬂe%?' egr?%#ufoééj S%Fne}“{ aken ea&tpargéleapafrlrlélrllasrgg%) dﬁggri?(‘:’}é& 18) from
a bul k st or agele(cbBiprieds said@urigr fayedl @4) togetheri vitht fuatherf leyersd ewiid ceetiforigieingavi ng
recessess( 22y, QLB i i BGRpritind BAGSSESep22) having an AGM surface and
an opposed backsi de wherein the nunber, Size and 10 position thereof
determ ne the a nt and pattern of AGM._granul t.aken the transfer
devi ce, - the tgg SFTapuIg T E:ais(ert L3 y%é‘iarrllsgfgrn‘%\‘/"ecggf% f?orm oﬁbgelsg%a en(gl;&)pc(')frsi tion
adj acent to theAGMugrkmdd¢spr age (10) to a neeting position at which the
carrier layer (24) is adjacent to the transfer device (18), 15 - neans
bei ng provi ded daff triftanideiiog (18) aticdrgeaasi(BS onngt dertsa) thelreaesses2)duri ng

novenent of the transf evice (18) to id neetjn sition, .- and means
bei ng provi ded kra&"ge%?pfgﬁ"'id%%ageaf”b? %&iﬁpﬁ?%ﬂﬁ‘%ésé “oft eng ﬁ%‘ RUpere2Y aan;:}er (24)
at sai dioeet i ngpgadntthaem! @terrividt tedinasnCindi pagerni of AGMigmnb]es cdi@naptberi zed by

appl ying a gl ueg L esalbd.garrier 20 layer upstream (26) said neeting
position before granufés are deposited onto the

- the transfer device {18) being moveable from a loading position adjacent to the
bulk storage (10) to a meeting position at which the carrier layer (24) is adjacent

to the transfer device (18),

15 - means being provided for retaining the AGM granules inside said recesses during

movement of the transfer device (18) to said meeting position,

- and means being provided for expelling said AGM granules onto the carrier layer

(24) at said meeting position.

2. Method as claimed in claim 1, characterized by applying a glue onto said carrier
20 layer upstream (26) said meeting position before AGM granules are deposited onto the
carrier layer (24) from the transfer device (18) in said meeting position and preferably
by further applying a glue onto said AGM granules deposited onto said carrier layer (24)

downstream (28) of said meeting position.

3. Method as claimed in claim 2, characterized in that said glue is a micro-fiber
25  glue.
4. Method as claimed in claim 1, characterized in that a cover layer carrying glue is

applied onto the AGM granules downstream said meeting position.
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carrier layer (24) fromthe transfer device (18) in said neeting position
and preferably by further applying a glue onto said AGM granul es deposited
onto said carrier |ayer (24) downstream (28) of said nmeeting position. 3.
Method as clained in claim?2, characterized in that said glue is a
mcro-fiber 25 glue. , 4. NEthod as clainmed in claim1, characterized in
that a cover layer carrying glue is applied onto the AGI\/I granul es
downstream sai d neeting position. 10 5. Method as clained in any of the
preceding clains, characterized in that said transfer device (18) is a
transfer roll, whlch is being provided with said recesses on the surface

t hereof . 6. SMet hiethad ag claimasdini anyaefytheforecehing eleiseichracisrigefn t'@ﬁéP‘écterl zed

in that they,naGallice18) AYLhardsRfloll, WHidhaNBARY bRdidb® wARdaili rakdehen MREL i NG
position by means of a "conveying belt or a rotating support roll (25). 7.

Met hod as cPHfaseeherent -any of the preceding clains, characterized in that
said neans for retaining the AGM granules in the recesses (22) of the
transfer de¢i ce Me®yd agglpnidssany vhthsuareaspink jcdadms,ochatpsteriecleinsthgt {22) from

inside of tpgts ?a@@rf B4y q@\ﬂagﬁ)o(tw)to a;liﬁ) ffom Met h@glﬁsf&htﬁinnﬂd nhedn@QY aOf the

preceding clains, characterized in that said expelling neans for expelling
t he AGM graﬁ?]’l"@é'“$ PAheTaate iR TEP YL "H'e(@?)ce (18) onto the carrier |layer (24)
conprises air jet means. 9. Method as clainmed in any of the preceding
cl ai ns, chafact eviethet as plainiedt insay dof tAGTeacslinD Alaamsn eblarpqergzed ap pieat sgid0)

having an Oplgﬂ‘lst}glt Ie%lpgﬁt%emlqy rzunﬁcs if %Eslfe@é'sség%yﬁ)c@f th@%‘aﬁ&é‘)dev%?fﬁby t he

AGM granul es ‘are filling the recesses (2 he transfer device

gravity. 10Sompstspiovagsue priflise & ‘i“ﬁfe&wcso@z)tfﬁé“ t,“IS‘éF rEthe t@“SfE‘if&P”éEf'@h zed in
that said ACM bul k storage is a container conprising a bed of AGM granul es
and haviumg &n opdehedps plaimaddin doy dfhtbe preamdgeclagey ichaadidr&rd Sudlhmt tshidt t he

transfer y)!p%ﬁmgﬁe?&df%r QﬁedAeﬁfej rgiﬁulé%q‘%rggl gl%%@fé” gélldertlg))rg’lgg %hf or said

AGM granul es"to nto i recesses transfer device
(18) by apptayiisrdaxer @é&mrfspwm@emmr surface of t he r ecesses (22
9. Method as claimed in any of the preceding claims, characterized in that said
AGM is contained in a hopper (10) having an open bottom passed by the transfer device
15 (18), whereby the AGM granules are filling the recesses (22) of the transfer device by
gravi.ty. '

10. Method as claimed in any of the claims 1-8, characterized in that said AGM bulk
storage is a container comprising a bed of AGM granules and having an open top passed
by the transfer device (18) such that the transfer device extends into said bed of AGM
20  granules in order for said AGM granules to be lifted up into the recesses (22) in the

transfer device (18) by applying a vacuum from the lower surface of the recesses (22

I, Method as claimed in any of the preceding claims, characterized by having
scraping means (30) for holding back AGM granules from being moved by the transfer

device (18) in excess of the amount required to fill the volume of the recesses (22).

25 12, Method as claimed in claim 11, characterized in that said scraping means (30) is
formed by a doctor blade, the distance of which to the transfer means (18) is above 0

mm and up to 1 mm.

13. Apparatus carrying out the process of the above claims for applying AGM

granules onto an AGM carrier layer (24) for an absorbent article, particularly diaper,
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11. Method as clained in any of the preceding clains, characterized by
havi ng scraping neans (30) for hol ding back AGM granul es from bei ng noved
by the transfer device (18) in excess of the anount required to fill the
vol une of the recesses (22). 25 12. Method as clained in claim 11,
characterized in that said scraping neans (30) is forned by a doctor

bl ade, the distance of which to the transfer neans (18) is above 0 nmm and
up to 1 mm 13. Apparatus carrying out the process of the above clains for
appl ying AGM granules onto an AGM carrier layer (24) for an absor bent
article, particularly diaper, 11 conprisi n% sai d carrier |ayer g

t oget her wi f"l’i“Hrlﬂ"tgl'Féi’d Fﬁf}%rr ?Yers@ﬁht%ﬁ'f}&’r Hith Junhst gy ere AN PPRATS S48y a
transfer de\z’lla@zﬁ:te(nl&l 82 drasfek aakwa:gmmzj\@ﬂ gkiap WpesGM gnmaleb bk a stikr age

(10) of AGM gran S d transf hahavin e .(22) on
the surfacd Eaﬁ%ﬁrﬁ%éﬁm EfaviEs: so attﬁ f)roés;e"lvic% %3 gal r?cesbsgs‘sgﬁg§nﬁlterm ni ng
t he anount antics thpatumben tiof siZxGMdgroaitioh ef stid kespssegpddigrmiting theaamwiierandevi ce
(18), thg gmﬁﬁfm@ﬂvgrmmmg up B9 AR rSief aemaet(h@) B! danSePEAGR ved) L0 2

position wh carrier layer i5 passing t transter device 8). 14.
Appar at us agordehlerfedn the belkasterpaea(l Ob R Resitiap |“ilé‘a the\carrigrt layesjigpassins

devi ce (18) tradsferioriédmdspy a rotating roll (18). 12

14, Apparatus as claimed in claim 14, characterized in that said transfer device (18)

is formed by a rotating roll (18).
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