1 Process for produci ng absorbent core structures Field of the invention
5The present invention is a process for formng a sandw ch structure having
a pattern of particulate nmaterial envel oped between a carrier and a cover
material. In a particular enbodinent, the particulate material is super
absorbent material, and the sandw ch structure is a |liquid absorbent
structure for use in disposabl e absorbent products. Background 10Conposite
structures conprising particulate material in a particular pattern are well
known in the art, see, e.g. EP-1447066 (Busamet al.; P&Q5, disclosing an
absorbent core for an absorbent artlcle mhlch has a particul ate absorbent
material that is irmmobilizZE8SiHERRARE PRI HSH Hotures o conprises a
substrate |l ayer with an absor bent naterlal such as an absorbent pol yner
material. 15US 4 381 783 (Elias) discloses an absorbent article with a core
conprising pockets of absorbent hydrocolloid material. These pockets are
provi ded to ®iehfoefitle ipveatismpvenent of absorbent polynmer material, in
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may hinder the free distribution of liquid to the more absorbent areas of the core, for example the

areas of the absorbent polymer materials.

Accordingly, processes to produce absorbent article having a non-homogeneous distribution of

absorbent materials such as particulate absorbent polymer material, often referred to as absorbent
25  gelling material or as superabsorbent, are also well known. In WO 03/101622A2 (Tombiilt et al.;

P&G) a pulsing process for creating discontinuous particulate distribution is disclosed, and a

similar structure may be produced according to US 5213817 (Pelley; McNeill PPC).

Processes aiming at depositing a pattern of particulate absorbent material onto a web are

described in US 4800102 (Takada; Nordson), employing a rotating mask, or in WO 92/019198A
30  (Perneborn / Mplnlycke) showing a linearly moving mask. FR-A-2583377 (Piron; Colgate

Palmolive) discloses a metering drum into which absorbent powder is fed from a hopper for

creating discontinuous pattern on a carrier on a conveyor belt. The drum is operated in a step-wise

movement.

US-5494622 (Heath et al.; K-C), aims at producing pockets of particles in a desired pattern on a
35  web moving at high speed. A pattern chamber is supplied with particles of high absorbency



2 material through which a gas perneable web is transported on a surface
havi ng a pattern of openings through which a vacuumis drawn so as to cause
the particles to be deposited on the web in the pattern of the openings in
the surface. The web carrying the particles is covered by a layer of liquid
perneabl e material or the tension applied to the perneable web is varied to
vary the 5 porosity of the web. The particles are held on the web in the
desired pattern of pockets while surplus particles between the pockets are
renoved. The thusly forned pockets form™"islands", i.e. they are conpletely
surrounded by bonded regions. Wilst such docunents describe various
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material . ?i:,upported only in the region of the support pattern of the support means and deformed by a carrier

25  holding means such that indentations are formed in the unsupported regions. The particulate
material is transferred to the carrier material into the indentations; thereby forming a primary
pattern of particulate material,
In preferred executions, the carrier material is a non-woven material, preferably of the SMS or
SMMS type, and it may have a CD-extensibility or a MD-extensibility of more the 20 %,

30  preferably more than 100 %, but even more preferably not more than 200 %. The ratio of MD-
extensibility to the CD-extensibility is at a given load not more than one to two. Also the cover
-material can be a non-woven material, optionally being the same material as the carrier material.
The particulate material can be a bulk material, preferably a superabsorbent, more preferably a

partially cross-linked polyacrylate material.



In a preferred execution, the carrier support neans is a rotatable drum
preferably having an outer cylinder shell. It is further preferred, that
the carrier holdings neans is a vacuumair suction. The carrier support
pattern nmay conprise support pins, which may have a distance of nore than 5
mm and not nore than 30 nun from each nei ghboring support pins. The support
pi ns preferably 5have an outwardly extendling surface of at least 0.8 mm®,
preferably of at |east 4 nun2, but not nore than 170 mm2, preferably not
nore than 80 mm®. The sandwi ch fixation means is preferably therno-bonding

or gl ue-bondjn nore preferably a sprayed adhesi ve. The bonding region is
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particles in the bonding area.

The carrier holding means extends the carrier material such that it deforms out of the original flat
state forming an indentation. Preferably, the indentations have a volume of more than 30 mm?,
preferably more than 100 mm?, but less than about 1000 mm?®. Preferably, the particulate material
15 fills more than 5 % of the volume of the indentations, preferably not more than 150 % of the

volume of the indentations.

Brief description of the Figures

Fig. 1 is a top plan view of a disposable diaper, with the upper layers partially cut away.
20  Fig. 2 shows a cross-sectional view of the disposable diaper of Fig. 1.

Fig. 3A shows a top view of an absorbent core sandwich structure.

Fig. 3B is a cross-sectional view of the sandwich pattern of Fig. 3A.

Fig. 4A is a schematic process diagram for forming a sandwich structure.

Fig. 4B is a schematic enlarged sectional view of a part of the equipment for the process as shown
25 inFig 4A.

Fig. 5A is a schematic perspective presentation of the shell of a carrier support means.

Fig. 5B is a schematic cross-sectional view of the shell of Fig. 5A.

Fig. 5C is a schematic top view of a part of the shell of Fig. 5A and B.

Fig. 6 A, C, E, and G show various embodiments of a carrier support means, and Fig. 6 B, D, F, H

30  corresponding cross-sectional views.

Detailed description

The present invention aims at producing a patierned sandwich structure, which contains

35  particulate material being sandwiched between a carrier material in a very well defined amount



Fig. 3Bis a cross-sectional view of the sandwi ch pattern of Fig. 3A Fig.
4A is a schematic process diagramfor formng a sandw ch structure.

Fig. 4B is a schematic enlarged sectional view of a part of the equi pnent
for the process as shown 25in Fig. 4A. Fig. 5Ais a schematic perspective
presentation of the shell of a carrier support neans. Fig. 5Bis a
schematic cross-sectional view of the shell of Fig. 5A. Fig. 5Cis a
schematic top view of a part of the shell of Fig. 5A and B. Fig. 6 A
C, E, and G show various enbodi nents of a carrier support neans, and Fig. 6
B, D, F, H 30corresponding cross-sectional views. Detailed description
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"Disposable” is used herein to describe articles that are generally not intended to be laundered or

otherwise restored or reused (i.e., they are intended to be discarded afier a single use and,
preferably, to be recycled, composted or otherwise disposéd of in an environmentally compatible
manner).

156 “Comprise,” “comprising,” and “comprises” is an open ended term that specifies the presence of
what follows e.g. a component but does not preclude the presents of other features, elements,
steps or components known in the art, or disclosed herein.

The term “web material” refers to an essentially endless material in one direction, i.e. the
longitudinal extension, or the length, or the x-direction in Cartesian coordinates relative to the

20  web material. Included in this term is an essentially unlimited sequence of pieces cut or otherwise
separated from an essentially endless material. Often, though not necessarily, the web materials
will have a thickness dimension (i.e. the z-direction) which is significantly smaller than the
longitudinal extension (i.e. in x-direction). Typically, the width of web materials (the y-direction)
will be significantly larger than the thickness, but less than the length. Often, though not

25  necessarily, the thickness and the width of such materials is essentially constant along the length
of the web. Without intending any limitation, such web materials may be cellulosic fiber
‘materials, tissues, woven or non-woven materials and the like. Typically, though not necessarily,
web materials are supplied in roll form, or on spools, or in a folded state in boxes. The individual
deliveries may then be spliced together to form the essentially endless structure. A web material

30  may be composed of several web materials, such as multilayer non-woven, coated tissues, non-
woven / film laminates. Web materials may comprise other materials, such as added binding
material, particles, hydrophilizing agents and the like.

The terms “superabsorbent”, “super absorbent material” or “SAM”, “absorbent gelling material”
or “AGM”, “absorbent polymer material” are used herein interchangingly, and refer to partially

35  cross-linked polymeric materials, which can absorb water whilst they are swelling to form a gel.




"Di sposabl e” is used herein to describe articles that are generally not
intended to be | aundered or otherw se restored or reused (i.e., they are
intended to be discarded after a single use and, preferably, to be

recycl ed, conposted or otherw se disposed of in an environnentally

conpati bl e manner). 15" Conprise," "conprising," and "conprises" is an open
ended termthat specifies the presence o6 what follows e.g. a conponent but
does not preclude the presents of other features, elenents, steps or
conponents known in the art, or disclosed herein. The term"web material”
refers to an essentially endless naterial in one direction, i.e. the
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25 20 in which the longitudinal edges 44 run generally parallel to the

| ongi tudi nal axis 100 of the diaper 20 and the end edges 46 run between the

| ongi tudi nal edges 44 generally parallel to the transverse axis 110 of the
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35  manufactured by Tredegar Industries Inc. of Terre Haute, IN and sold under the trade names




35 manufactured by Tredegar Industries Inc. of Terre Haute, IN and sold
under the trade nanes 7 X15306, X10962, and X10964. O her suitable
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further spunBon§ '\{ge rgt Vé?m . Onh:{% ‘é“%fl é”&lsgfeém’f)gg Fhtdieh §o AT P 1S ¢
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An al ter nat 4 Gedfaes 8 heedRlifehtth ) BPFLAER Wi T WYRoSHIE HEEHEEsystem or may

25  alternatively be provided in the form of pant-type diapers.

The embodiments of absorbent structures according to the present invention comprise a laminate
structure, generally also referred to as a “sandwich” structure.
This refers to a design with two essentially flat outer layers, which are web materials or cut pieces
of such web materials, as may be core web materials such as tissues, woven or nonwoven
30  materials made from hydrophilized polymeric materials and the like.
One preferred material is a so called SMS material, comprising a spunbonded, a melt-blown and a
further spunbonded layer. Highly preferred are permanently hydrophilic non-wovens, and in
particular nonwovens with durably hydrophilic coatings. An alternative preferred material
comprises 8 SMMS-structure.
35 The top layer 56 and the bottom layer 58 may be provided from two or more separate sheets of



35 The top layer 56 and the bottom |l ayer 58 may be provided fromtwo or
nore separate sheets of 8 nmaterials or they nay be alternatively provided
froma unitary sheet of material. Such a unitary sheet of nmaterial nay be
wr apped around the storage layer 60 e.g. in a Cfold. Preferred non-woven
materials are provided fromsynthetic fibers, such as PE, PET and nost
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propert B8s dfat fohexample more absorbency and hence absorbent material may be requlred in the proximity

of the loading point than further away. Once the product design criteria have defined the
absorbency distribution profile, this should be produced and maintained throughout the use cycle
of the article, and in particular during use.

Further, the particulate material should be enabled to swell unrestrictedly. Even modern absorbent

35  material such as described hereinabove exhibit absorbency properties depending to a certain



5structure. A further inportant requirenent relates to the distribution of

| i quid throughout the structure, both longitudinally (length w se or
x-directionally) and laterally (cross- or y-directionally), but also al ong
the thickness or caliper (or z-direction) of the structure. As discussed in
t he background section, it is known to arrange particles in an absorbent

| am nate 10 or sandwi ch structure, wth @articul ate absorbent materi al
arranged in particular pattern designs. The present invention is ainmng at
produci ng a particular pattern under favorable production conditions. It
has been found, that in particular for sandw ch structures |ntended for
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Tt further has now been found, that it is of particular benefit that between adjacent clusters there is

a bonding zone, which is essentially free of any particles, thusly allowing a good bond between

the carrier layers, such as through gluing, or other means.

Nonetheless, the structure should enable good immobilization or the absorbent particles, in
25  particular when these are wetted. In particular, the absorbent structures or the absorbent article

comprising such structures should provide more than 50% preferably more than 60%, even more

preferably more than 80% and most preferably more than 90% when tested in the Wet

Immobilization Test, such as described in EP1447066 (Busam et al.; P&G).

A pattern of particulate material is considered to comprise a plurality of particle clusters 350, each
30  comprising a plurality of particles 310.

Such a particle cluster (refer to Fig. 3 A and B) may comprise as few as about 10 particles, but

may also be up to several hundred or even several thousands of particles. The particles may be

arranged essentially in a “monolayer” sandwich structure, or multi-layer structures of essentially

constant thickness, or may have varying thickness. This thickness may be expressed in terms of

35  number of overlaying particle layers, or may be expressed by a local or an averaged basis weight,



10 referring to the weight of particles for a given unit area. The skilled
person will readily realize, that even a "local" basis weight will need a
certain amount of averagi ng. However, when the basis weight in a given
region is by design not constant over this region, such as may be with an
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Al ternatively, the basis weight of a region may be designed to be constant
t hroughout the region, such that an average basis weight for this region
can be det er ffFERE to dhst Weishh Pl Barticlsy Br B @ivenninitprea e Fhegskied parson milll Tepdily wepbizee of .
The basi s weigghdvedf "16JaR bR vebiHROW il M8l @EHaBNIEno6 Of AVerabile HORER:, wh thd asif Ot
required to be, Eo.. T%in cal. b.a%i S Weixg)hts as ave .ag%d oveé a Eagti cle 10
cluster rang& BP0 g/ FRCTF PEVIETED IR LnFiant 95F té‘f 198r SUEY BHEOPDVET e
Typi cal basi scwese gdvtasds alvarsiged thevaiondn ad dfarhray or.péle of graduladl nmgridholietbagiar t i cl e

cluster agd thG,  &ahANS R ﬁb‘gﬁ{? o;%‘?er%deog%' s%%&tﬁédsﬁ%w kglgfogwnﬂggcrgg—%gc%gﬁa?l Ly

free of particles) range . 0 nore than or even nore
t han 800 g/ nPiew fwevzh Guischears Blerpatiyely shedasisaraighlief afregiongnay hd destzagsds be eopwidnt as

oval or elli pidughdaf tHEBYiRE shohMBAUh AVdrdbe bdsh ROERGH: thlse@oP bR 1N deRfnined,
enbodi nent these clusters are essentia circu A cluster nay have a

. entially | ar, el | .

di amet er 353°R§ionaly tegetherapitocersy visialitity theof, Thy basistvyeight of thoeighbqring &giong han 20
mlrn pr ef er abtay te@igSsambiant 8 nmcglﬁbmto% Sé. aNpial Bk xb@gmy]?aemvdral/ged oet @b ng
clusters 4hn attern 3 y _be r ap,2 ef er, re than 5 nmm
but 1 esa'Q hafe8 it Pardp PRy 9% T88 6 07 & Fifh B/ SRl B S peRl o

| ess than 7 merag@i®Aerpl patenh {ityinadiding bots patide dhsstef ardrtharggions petiveanrthesqdisteesy n
wherein the gl AL 8a o ' i 2 pattern

FhitisLaG S REBaRRAS SRR rdeDGRY o/rB OB tl}ag 4% 4G ford

may conprise as few as ers, typi cal rise nore than
ten clustershan§P&f™ it will conprise |ess than 1000 ciusters. Any

plurality of AGlkist®o nﬁ?YlawfeQ/raﬁ@uE EFMs A siped, SUcR GHGAT orBTiP Bt v Srrhatie
clusters be screte or _dis nected reqgi ons, such

primry ttern. The .ma i con i
Phat eac? of il Y REGPEHemPeds < Bt CSHSW o6 FReniAL fbyluaerrr@gﬁwf H5whi ch
i s essenti al diymdiar863 of meatah Cln@s,.prefrsemea tah @ lném,fhueRssrte@i 20 em,Peefsaily need

to be identigal t he. bondi n egi ons. Tvpi cal t.he particles are
arranged to %% ﬂ?a%n%m'gg% glégnr?f g%sibe AR e%@ﬁrénrg,clh%ét;eres.m% o mtag(r?]fn?yc W1l be
in contact whah? g, prefesblyomee thith & mnp vitléss khen 30 moypyeferdbbiless dran 18 hew ahe t he

case, that theymgepRftasGataet7 gach other. Then however, the distance
bet ween nei ghboring particles within a cluster will 30generally be |ess

than the?ti st AREEYAL chigpg RpGmming? A Biten syhgeindhesclyferarhspased aparh irahy or
sub- patt er ngeotdbiti¢ Gy. St DAl kRS coipisd BTERE thd cRBe® IHERI t9idaly 6MPrikd1UOUS
arrangenent, there w h“l be g certain re et'ﬁahfl% ‘?f t he pattern, Al ch will
211 ow the s Bt Eren. PEmoa FoTuTC B O8] PR P itsEhr m
" macr o- pat t enay fommekgils ot Dregulid Rutspart@mad the pgmpr iphtesrm Teadintens maytbe dacramyr f or m
an el ement OJisconnected regions, such that each of these regions is essentially circumscribed by a region
25  which is essentially free of particles. These particle free regions do not need to be identical to the
bonding regions.
Typically, the particles are arranged to be in direct contact to each other, i.e. each particle will be
in contact with at least one other particle. It may, however, also be the case, that they do not
contact each other. Then however, the distance between neighboring particles within a cluster will
30  generally be less than the distance of neighboring particle clusters within the primary or sub-
pattern.
Whilst the patterns are formed in an essentially continuous arrangement, there will be a certain
repetition of the pattern, which will allow the same pattern to repeat in subsequent articles. Thus,
the term “macro-pattern” refers to such a repeating pattern each of which may form an element of

35  such an article.



35such an article. 11 Any of these discrete regions may be arranged in a
macro pattern, such as being fornmed by at | east two discrete regions
formng a repeating pattern with varying, and generally |arger continuous
regi ons there between. A pattern may be described by a characteristic
axis, such as indicated by axis 383 in Fig. 3. 5Preferably, this axis is
angularly offset to the | ongitudinal axi®sl 100 of the diaper 20 or of the
absorbent core respectively. The bonding regi ons 360 between the clusters
are preferably distinct regions rather than continuous regions, which would
prevent channel regions 370 to be formed between the clusters, The bonding
poi nts may hd\ of HFsyidEresHegies amg beireersi i Agiacp paerp seshes Peige orpddvient |
the 10 bondi mgsiregi dattﬁete?»&@mha\f&magq Fepéatind phtRfmvah arythigaaRl @nedh3 1@der not
ﬁan 2 mm or even not |ess than

| ess than about bly not les t

about 5 nm ngf%l?‘%éﬁeﬁ%?? poi nt region diameter is preferably I|ess

t han about Zapmmmayeﬁeeieﬁbbeﬁbbreslm@ﬂamncahmmtchaﬂnmedﬁhe{imﬂssﬁraﬁigé 365 of

adj acent Ron 0 I rn and nmay
be not Iegs ?h glb%{ataﬁglsamqg?ﬁahg%gr% hlg?ofnh ltegl%s{lg Wan ag%gzo%gotfrtmh%n but |ess
t han about Z@bsmb?ntmf@temeﬁbﬂﬂy | ess 15 than about 15 mm A pattern can be

unitary or cahe &)ﬁmg 1%gto&f36§b@w@§l¥hte elGdis ar@ﬁ%ﬂéra&ix disﬁ%%gx@d&bﬁtﬁ@ih’fa@r ns may have
di fferent dinension or distances, respectivel transiti on between

sub- pat t er ns SoRHTHO4 r§8}°It§eW‘3°bg‘?’°éltﬁPé?"e‘6 ﬁ*é‘nneb\reﬁ‘a‘tsﬁé? Pi’ b§|§‘6{5‘F‘H et Bpeutshl e for
subsequent alrBcbohding posdis higthdveogrying @hapeang dimedsidhs.ap € prefetred adbdditned)thd 0 t he
bondi ng gi 360 ri.pher 0 7...SQ as to seal
t he 20s aﬁtg g%n%mg Feﬁiofl Sugr.&g Iijave 2 cﬁ uli)alr (f)or fauddﬁonﬁgelr §%03 rol%ng{ge aneag’ utF]’r oCess for
produci ng pap@@rahledoté.@srthhmmmn ot nglt:nfm te@sthanlahouaS par. Furthel, tae bardjpe point rédinm
present i nvegkhap if £laks 1kdnd a%tmgm%?efﬁﬁ@ql‘é&'tﬂ P AN 160 oL g T ©

having a pattern of particul ate nateri t ween carrier

mat eri al . 25%AéHceat hopdrsrointsip primailylefiend by th élrlgter@atteei ad map be poklsedheabl e
production otbotmmaq;rtf@amyﬁ&lehut% abdut MBEY, tat B8R Rk Ebieio R, psdiefikSlessi -

prefer ablg % the overal |l speed production limting process step in
the over af| g‘f“b 8‘(‘,1t 6" process, which may be up to 0.5 msec but often are
10 nisec or A\panrrtnaghexmtalﬁwennEmihttmegub-phﬂthpdammsesdnmpiﬂdmeﬂaa}blhwe r obust and
| nexpensi ve g ﬂy qlr?ne}m n or dg{;nce Te e tlvel’y ’f‘h@?ralg)srtx%g g&%/eelnrswben s ma eahsg‘?aeés to an
essentially cont |nuous y 0 ated T a ay-d ot par i rfl rral onto a
surface, whi ghduploneavatitrh ehoatd barepragable tfor smhsefqa@e absproadstricmreafopregd e diepari ned
pattern. ThepRakitf e 9611?1!11%%%109% rtﬁéré ﬁ{aﬁ-fe a p%ﬂih%ﬁmﬁ&ﬁﬁpfsb SbRGoRAI ki cul at e
material , and regi ons bel nq essentially free of particul ate materi al .

A schenme?d ¢ $aaf oe pioke loeitidiel eptes®- can be seen in Fig. 4, showing a
particul ate material 35supply 410, supplies 420 and 430 for carrier

mat eri al  320pa8ds SPYATudRE SitleRled Shalwick StPRGdreyel Y, a

In a particular aspect, the present invention relates to a method of producing a sandwich structure

having a pattern of particulate material enveloped between a carrier material.

25  Such a process should allow a very precise and repeatable production of the pattern at high or
very high production speeds, i.e. preferably not being the overall speed production limiting
process step in the overall production process, which may be up to 0.5 m/sec but ofien are 10
m/sec or even higher. Even further, the process should enable robust and inexpensive equipment
designs.

30  Thus, the present invention relates to an essentially continuously operated lay-down of particulate
material onto a surface, which is moveable at a preset surface speed, in a predetermined pattern.
The pattern consists generally of regions comprising particulate material, and regions being
essentially free of particulate material.

A schematic representation of the process can be seen in Fig. 4, showing a particulate material

35  supply 410, supplies 420 and 430 for carrier material 320 and cover material 330 respectively, a



12 carrier support neans 470, and the optional elenment of a particle
transfer devices 440. Al so shown is the resulting sandwi ch structure 300
with the particulate material 310 between carrier material 320 and cover
material 330. The particulate material is generally supplied to the process
froma particle storage system and 5generally will be supplied in bulk
form Bulk refers to the fact, that the Hltitude of particles nmay be
descri bed by properties and paraneters relating to an individual particle,
such as conposition, size, shape, particle density, and so on, but also by
properties and Qaraneters relating to a nultitude of such partlcles such
as bul k densi®Fer SPRPPE meins 44, o thy ‘?f’?r’ﬁltﬂ?frie@fr?fa BFticfq tEh g g piess f40e 4150 shqim

parti cul at e n@herestingisendéhp emictued300 Rvith tHEpuikiOdhtStlkitéral 81 (etvienEhichmberidl al .
Thusly, the gﬁ@gﬁ%ﬁméggp%lg%enplary be described to position particles from
a bul k storage systemin a T regular pattern onto a web material. Such
processes redb¢ paethubte naatdrigl ia geraatiy svapled pothe piocesd figm efartitle sioagd systerh,cné
material, 5bUtger§l%ﬁ§f'lVﬂl H8u dﬁﬁémﬁ-%ﬁlpko%n\%uﬁﬂ}e@s @qthé)facteﬁ{ﬁr&le\éﬁﬁt%u#l o@&mc?eg §r ting”
speeds, mhlch corres current context genera to t e speed
of the movi nge daiFribad pr&leﬁﬁwld@aﬁametﬁﬁ reldipg foep @da@wsomﬁlplerﬁu@w CapResifan,

descri bed i n skd)ahdpacheeic@Uadsiseaid @non)8hteildHMIOMEperlcS afkE PREA Y retBihyY tSpeed

dependent, and eith acc able |.osses.or variability wth regard
Lo’ post t1 ont AT EHECSBRNHEE a1 i ST FET G P T St e S G

Co- pendi ng ERPhPatienkite apprinldaddposited at 4 movigysudioe kit wélﬂhﬁér&hdﬁuﬁyﬂﬁi)m,

whi ch isy j on for | he

2t or erment on P ok Sty Y pd b HEES 1Bk 3R SRl h B el
appl yi ng abserbeed getrialng material granul es onto a carri er Iayer for use

in an absor befh pifobsseés rQuird@k bhif ¥ Kblrite ﬁos@bﬁ%&fﬁhc"ﬁ&ﬁfcﬁht@ nQ%ﬁLl' sebRti8ve
granul es are taken up by a transfer device_from a storage. Referring

to Fig. 4, t H‘Enﬂa‘iﬂ%i?ﬂgllﬂelf'lghcl%f\ﬂ’eéé’mﬂwhh%?é‘vqﬂéf’(ge%‘e’é ‘YiS"i‘ CSHESP%@“é fnfiigcErenhher ej n
t he nunber, Sdnzeetg%ﬁuﬂalpcﬂcsnhésp@wdfhﬁh@%gdﬁb@rm ne the anount and pattern of
superabs%bema arti evi ce

0.t f
transfer devi cle}p%ﬁrﬁn tl% rﬁaﬁg pﬁ%'\/ozlﬁgﬁ?eén%fa? g%’f thb CFIB %é‘ggoég‘?ieftb% ﬁ‘?a 8&? aa’{%ent to
the bul k st opagellyhty spepddemideot) andgitimg crpaysirtéogriablediBssestor witiabilitytwith regandrté er

| ayer 320 |sp(ggl]01?gge&h I%p@ie&@é? tﬁsﬂ@t@ﬁﬁ&ﬁgr@# S&ﬁﬁp cadie transfer device further

has a nmeans 444 al nin super absor particles inside its
recesses dur Corgendng EREntent @Pphf’iﬁ@n (%“alifi%}f @pkeaefﬁmee QM@ TERQk Whickiis dneprapratet g

posi ti on 448perdiibl RfcRRAPRovittda EitioR 1P Bk hioRthedidBedRhbiIfds 85 pRMIAg b RRMGAT ri er
| ayer at,the_di sch %Mﬂ? meet i nﬂ? sition 448 Preferably, these neans
Y 1 e églg

30are vatlunfParmyen pe gsprd R TRGRAL Fransieicony & SEHET Y ayis vt ¥ i Bt ovi des
a nmet hod f orabssrbamt arfige, qoamaﬁlw ndiader, awﬂaﬁi’ntpaﬁidﬂllﬁé Qrafi¥lésedre alkerS@ENG GiREr

bet ween a cagr e e t ergd .amu

particul ate 4% e%mlglatb %Cf%mﬁe ?egeaﬁn %OE: l%g%ﬁsefer T'eh “?35%%%%3"’53% ?nqg"? ar
pattern of iswient whirgmshe3p@ben sige awhposition Gredef detampide dhet angfunt dné riattan ol ane.
This is achi g¥edWenPhbRGIR%B 16 ke 3P by He TRLET deBle 240 1D 1BnshRIENH& 440 is

25  moveable from a loading position 442 adjacent to the bulk storage 410 to a discharging position

448 at which the carrier layer 320 is adjacent to the transfer device. The transfer device further
has a means 444 for retaining the superabsorbent particles inside its recesses during movement of
the transfer device 440 to the discharging position 448, and a means 446 for expelling the
particles onto the carrier layer at the discharging meeting position 448. Preferably, these means
30  are vacuum and blow off air, respectively.
The present invention provides a method for creating a pattern of a particulate material
sandwiched between a carrier material by depositing a pre-metered amount of the particulate
material 310 on a carrier web 320, which forms a particular pattern of indentations 328, i.e. which
is deformed out of the flat plane. This is achieved by placing the carrier material 320 on a carrier

35  support structure 470 forming a particular pattern. Between the structure elements 475 forming



35support structure 470 formng a particular pattern. Between the structure
el ements 475 formng 13 this pattern there is essentially free space
allowing the carrier web to bulge into this space upon drawi ng forces, such
as may be acconplished by a vacuum suction 472 generating a gas (air) flow
through the fluid or air perneable carrier material 320. The particul ate
material 310 is then positioned in thesetd ndentations, thusly formng a
cluster 350, and may fill these indentations 5 partly, conpletely or nmay
over-fill these, such as by formng a "heap”. In any of these cases, at

| east a part of the carrier material is essentlally free of particul ate

mat eri al . Thithjs patter therp ip espeatipllyfrep apagssaliofyis Hhsrrairipigvabdg belge BBONIs weFCPORmy

correspond t Qrawii f6:8ds)sh@las SHPROIonli®Bd B22acin s¥dlibe 7o 8 £ s O 160
smal | er than tmﬂ%&e tg&dfor mat i on On?lt he san%lwl csh str %ﬁerre %S%%I eted by

covering the tﬁ Bafit PEErRicecamey “ﬁ*ﬁ{‘aér}?%lTthpaF‘ﬁ@atF RFEFtlatld ghdenso
Wi th a cover pogitdoaéd ialthesd Mdamtiods] Mgy forbiiag h\mStwebomtd&hAyaﬂils the® indadtiods her ,

such as by a i hesive mm 95 Ieast‘to” he di n |on of
A A B LN L ke
Accordi ng t oldagie pp’r@fgl@rvamprnmlai lapssentlﬂbf f@apfmaémulatamenem@lTmz&anﬂefpwlt@| oned

onto a carrief th§b'c91@ﬁl§ toelBR 368 whith may BlireGihd loGhe C%HIEDOQI borf a3 B UnfcRHRY | SES 2

surface, which my %rought Into 15contact wt e carrier material at a
mat ched speeéelagﬁ‘d’ﬁs’f&aﬂﬁ‘é’@%‘ﬁhl?s achieved, if the surface noves with a speed

whi ch corr espadesmiton toh eheOMRIvalH stﬁEthéei§ %orﬁ;ﬂ@@ﬁby I8@rifpAthE IpBfierel Q:B&i&ﬁlatéfeans

may be of . cylindri sha e IO 05|t| d ound its | on d| nal
axi s. ioouf”@im ﬁ%ﬁéﬂd% b ﬁ“ag?gal%ﬁga g Hhe v ogpebm %‘P 9 ng
drum wi I |t hexh f)ithermublm bg umwtgtadhesge matexﬁabn%talnheast arthe pndingtegion of the chirier

carrier supp%trerlﬁgﬂgﬁwgg}}é?ﬁ%g@%aq&rg?%g&eﬁga&gfssenti ally end! ess rmve_abl e

belt carried upon a syste ransporting rollers. The carrier materi al
320 will be pessrdingdnéd pessent hgertion tileer carristméterinb 3 is perétiopes anices cagtigp puppert neans,

outwardly refemtisng 1he cihis QPR m&Hd ﬁﬁp&nfaﬁse@a%m Whict fia} BE bW 3RS
opp05|te1%o that surface of a noving belt, ch is in contact wth the

maj ority"of famtactywifhy th "s&aﬁ‘%rn%ate%ll a}té‘rn@;a“’h%@e@aﬁ\“ihér mgtehyis\gehigved df %é?rfaic%ned
onto the carmbes w&mpwdtwtﬁihealre@ﬁolds tIIﬁie%vaunmrcegls@ed of the carrier 25Wh
support nean s the area act rwe en
SHPROT S poar e sty ot Rums iak B Pytelial St Soal bebubht iR ool it o
Thus, if t heawaﬂ‘hq enter Sylpdogat surBeensiciwes the shell a5t ofruotasing dmmapei tthen datin thle um
the carrier S%H%tofe 1of’f‘rf$athg\ocuxlngr Q%teEQeTﬁe?; Icérﬂgréuﬁﬁ%h &&Unﬁ Eh(fa?- aléot C ﬁselc rrer

support neans were an apertured drum the carrier support area be the
area of 4the wseniialy endiess megatiekelt carriefrpon hystap efiraptrortngrodlger t ures: If the

carrier suppfielcafBefeEsR Wil D6 Yatitnd dntthd @uldBburface of the carrier support means,
outwardly referring to the outer surface of a drum, or to the surface opposite to that surface of a
moving belt, which is in contact with the majority of the belt support rollers.
The carrier web will be positioned onto the carrier support area 477. This sub-region of the carrier
25  support means is the area, which is in contact with the carrier web, when this is positioned in an
essentially untensioned state onto the carrier. Thus, if the carrier support means were a continuous
(unapertured) drum, the carrier support area would be the cylindrical surface. It the carrier support
means were an apertured drum, the carrier support area would be the area of the cylindrical
surface minus the area of the apertures. If the carrier support means were a square grid formed
30  into a cylindrical shape, the carrier support area were the outwardly facing areas of the ribs of the
grid.
In a preferred embodiment, the carrier support area is not a continuous region, i.e. the carrier
support area can be represented by “islands”, such as may be created by pins 475 protruding of
the cylinder shell 450 (Fig. 5). The outermost surface covering the outward end points of the pins

35 475 corresponds to the carrier support area 477. The support pins may have a rectangular cross-



30into a cylindrical shape, the carrier support area were the outwardly
facing areas of the ribs of the grid. In a preferred enbodi nent, the
carrier support area is not a continuous region, i.e. the carrier support
area can be represented by "islands", such as may be created by pins 475
protrudi ng of the cylinder shell 450 (Fig. 5). The outernost surface
covering the outward end points of the gidns 35475 corresponds to the
carrier support area 477. The support pins nmay have a rectangul ar cross-
14 section. In a preferred enbodi nent, the support pins have a cylindrical
shape, havin di anet er 376 of referabl nore than 1.

preferably oge"H‘B]r B g pyefprred epphediny ﬁf?c?tlppﬁﬁﬁ’%‘s haya A cxlsdrigs| Shﬁﬁﬁ Ea"ﬁ‘lgé‘fd@fr’é’(ﬁ’f y of
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radi al ly 1 nwar e area e carrler support area by
mechani snms a@%éwmewem%e& in inttratiesivio be-kypeorted by the (masiequtveardly)deigitegireiriei t  may

be appropri afygpdriCarsll Bﬂcﬁ tnay BReC A ddidth rgfﬁzhfﬁ ihdrdIP O 0 ked oRer IS the larRUL €T
envel opi ng surface, but to al so support

support ar eaSiPRSHaRFa BY maghanisrasap dgsesibe % th "I ow | evel islands", which
do not have H@mapfor werthif dbsps, Girhdyibe bpphdbkiete koupdoft dRptrieLdatiMal 10 dily dtetﬁeor m ng

forces, ill contact this o on a.certain. defornat nwar d
bul gi g i SR TR R - b B catRE Pl R BBl A B8 %one. get
on carrier sapp@rdan pé penpagd iwily “wclevel &iandshewigdit doset &sve tecontdod with tHeecaier mar y
carrier su t t so
e 0T o m ¢ ibsE e Anod B GRA ﬁm%f - oubhoyfl B KL Ruly WL QST 2
support ar eadefgirngtion ﬁrlmréblﬁamg)mé the aeb, and dhde fuppastit. Fat exemple, i ean ba preeteh

corresponds dnQatBesu |pﬁr§@law91%re{[deﬁéill it SRk & foRth theaﬁrh Bardid? saﬁis@rt WM ch
structhéb Preferab it has a macro pattern generally al on
on ﬁgﬁﬂ

x-di rect oot &t STAHRE HigWERAstehtsA @s o o tRe Sepqudany fiispest 4re ﬁ1§° Figut
25arranged aGanpredefined angle (see Fig. SC). This nmay be repeating, and

w1 typical '}‘h¥ cgn%rlsgpport %rga will form a particular, predefined pattern. This pattern corresponds to the
desired particulate material pattern in the sandwich structure. Preferably, it has a macro pattern
generally along the x-direction of the web running over the carrier web support means, but
25  arranged at a predefined angle (see Fig. 5C). This may be repeating, and will typically reflect the
pattern of the patterned absorbent sandwich structure.
The dimensions of the carrier support area should further be adapted to the overall properties of
the carrier material. For example, when using support pins, the support area of an individual pin
should not be below a critical area, under which the local stress in the web might cause
30  destructive deformation, or penetration of the pin through the pores of the web.
These pins may be positioned at distances to the next neighboring pin of 5 mm or the distance
may be 20 mm or more. These pins may have a cylindrical shape. In order to avoid damaging of
the supported web material, each individual pin should have an essentially outwardly facing
surface of at least 3.5 mm?, preferably 10 mm?, but not more than 40 mm?. The pins may also

35  have a non-cylindrical shape at the outwardly facing tip, which is in contact with the web. The

e carrier material 1n a secondary



pattern of the patterned absorbent sandw ch structure. The dinensions of
the carrier support area should further be adapted to the overall .
properties of the carrier material. For exanple, when using support pins,
t he support area of an individual pin should not be below a critical area,
under which the local stress in the web m ght cause 30destructive
deformati on, or penetration of the pin tHrough the pores of the web. These
pins may be positioned at distances to the next neighboring pin of 5 nm or
t he di stance may be 20 mm or nore. These pins may have a cyli Rdl‘l gal Zha{ae.
In order to av dama of t upparted web _naterial, each individua
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from appl yi ngbt?l_@jl uid flow t hrough a fI ui perrreabl e carrier material. In a

particul arly &Y B L g HenfoosiEb car rier material is air per meabl e,
such by bei nfheai penpetility daodriedten ErEto @iakefih] pofe sBY el thitknesspin@ hecablitmh@cabd br ous

web. Th ir t nnect ed t. ore si nd
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di aneter. Further the carrier materi al ave the ability to retain

particl es aséfapydierdded i deagreabigy ef %9&% maigrigt 2 dheraovetresnieedpabiize ty of
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desired in principle, a
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Important for the present invention are the deformation properties of the carrier material.
Deformation refers to the ability to elastically (i.e. essentially recoverably) or plastically deform
upon application of forces as exerted by the carrier web deformation and fixation means.
‘As the most carrier materials for the present invention will be essentially two-dimensional webs
25  having an machine, longitudinal, or x-directional extension and a cross-machine, transversal, or y-
directional extension perpendicular to the first.
Upon application of a force in any directions, the material will elongate along this direction.
Thereby, the material will tend to compensate for this elongation by reducing its flat dimension
perpendicularly to the direction of the direction of the force, as well as its thickness along the z-
30  direction. Typically, web materials are described by their properties measured along the machine
direction (MD) as well as in cross-direction (CD), such by creating stress-strain profiles and/or
defining certain characteristic points of these profiles. Typically, such properties are determined
by clamping a stripe of the material and applying pull forces to the clamp. The carrier material
can further be characterized by its mechanical properties, namely its CD- and MD- extensibility at

35  certain loads, such as may be determined by conventional stress-sirain measurements using line



20 of "fines" can be accepted to pass through. This may be then be
recovered downstream |Inportant for the present invention are the
deformati on properties of the carrier nmaterial. Deformation refers to the
ability to elastically (i.e. essentially recoverably) or plastically deform
upon application of forces as exerted by the carrier web deformation and
fixation means. As the nost carrier matef8 als for the present invention

will be essentially two-dinensional webs 25havi ng an machi ne, | ongitudinal,
or Xx- directional extension and a cross- nachine, transversal, or y-

di recti onal t ensi on per to t rsf. Upo apllctlon of a
force in any c?m X %?fgjea‘fsr%%n%%eﬁ ?ﬂlm’\ﬂﬁ rFfe %’lﬁrf faggaFSHdgMﬁ OREAHWAE i on.
Ther eby, t he e thanj ldd 0.9ibld préfesidy toomoenipenset e for this el ongation by
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tenporarily a e carrier support neans and will be deforned 10

out of its f@emseqrently.dhrewelr wihfpenentindeytatioh 28 FigaBhahecipper pian®ill Wi | st a
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case of magnetically respondi ng material tawfartlcu referre
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and CD- direction, and — for example — the web support structure would consist of support pins

arranged in a quadratic arrangement, the indentation would form a trough with its deepest points

in the centre of the square.

Defining a space curve to connect two points of the squarely arranged support pins to follow the
25  deformation of the web material will generally result in longer curve lengths than the linear

distance of these support pins, and if the curve connects two diagonally opposed points, the space

curve will have the longest length, generally following a shape which can be approximated by a

hyperbolic curve.

Similarly defining an outer surface by connecting the support area — i.e. in the present case the
30  square connecting the four corner points of the support pins, and thus the area of the web covers

before applying the suction forces — this can be compared to the actual surface area of the

deformed material forming the indentation.

Similarly, a volume can be defined for the indentation formed by the deformed carrier material,

which is circumscribed by the deformed web material and the surface as covered by the web

35  material prior to deformation through the deformation means. Preferably, this volume is at least




that gas - in patticiitar air - is-drawn-through-the web rriaterial
Based-on the fl Ow resilance-dtie 15to0 the porosity of the web, the flow
will induce a force in the z-direction, and thus deformthe unsupported
parts of the web. Consequently, the web will forman indentation 328 (see
Fig. 4B), the upper points will be defined by the support area (e.g. the
support pins), and the "bottom of the valdey" will be defined by the ratio
of vacuum suction force, perneability and stress-strain properties of the
carrier 20 material. Thus, if an essentially honbgeneous material would
have t he sane perties in MD-a direction, and - for exanple - the
web support épgﬁgﬂﬂﬁﬁﬂﬁbﬁkﬁ“&%H@Ts?éi%s@%HB%Panlns arranged in a quadratic
arrangenent , Thie‘iddadaion ablae’ Maﬁl])led:orfnpzﬁm @ thd’@ﬂi.gﬂib Wthé’lpdrﬁcﬁesﬂ@&tﬁl@ﬁie tphdents in
the centre of_ the uar con oi nts of

t he squar el ypgrl?oélﬁdstge e“slq%e %I%r% gont ‘f %ﬁgqbt\?lv {h ume (CQ}% “dé gre?rﬁ{ygﬁégofnaflhe web
mat eri al wi | Ifillgeoneethag] 3 % of fésmhtmq qﬁ themdgmtloc,uxr merelﬂan §¢ Moof theaplumhdn the gasar
distance gf LRGREAMHPREN bl lheaflith hdenblifhs G Y FcRPRABE o'y o d@gona! |y
opposed points, the Space curve wll have t ongest | engt general ly
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Sinmilarly defafigi thcaditr Sbkb@i 3BUat Bee dam@@fbrtaﬁtthaﬁd&ﬂﬁmﬁ BRP@dtthedafRulate | -

' th t he 30 t th t f ot h
B
suction for Caﬁtefial,t hipgallyam vixd nampdred Tids tcher an:attamall isSprirhaitye det‘nedi bcyf the he
def or rmd ?{qlg?e:mﬁigg Eiyﬂléqt%af Jﬁ?hc'a@o eﬂ%ﬁﬂ) OHe sgmf: m%!e a%l: Lorridd m\égtléinzﬁd ?n%l) b e

defi ned entation torned orned carrier
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Pref erably, th| s volune is at least 17 mB, preferably at |eas 100
mB, but Ile Sg t[hﬁ a‘ﬁtelizé@@ tHﬂ:Bfolded over such as along a longitudinal fold line, so as to cover the
particulate material.

15 It may also be the same kind on material, but being supplied separately, or it may also be a
different material, which is suitable for the intended application as well as for being bonded to the
carrier material.

The carrier material and the cover material are connected to each other, such as permanently
bonded so as to form the composite sandwich structure with the particle pattern between. This

20  bonding can be achieved by conventional means, such as adhesives, or thermo bonding or the
like.

It has been found important, that the bonding is not impeded by particles positioned between the
webs in the bonding regions. Bonding regions refers to regions, which are essential for ensuring
good permanent bonding. Thus, in the above described example of support pins forming the

25  ‘support area, the bonding region will generally coincide with this area, but may be somewhat
smaller or larger than the support area.

For example, when spray applying adhesives, it might be preferable to have a bonding area of
more than 2%, preferably of more than 7 %, but less than 50 % of the total pattern area. The
bonding area may be larger than the support area, which will typically be the case when the

30  indentations are not completely filled with particulate material. If applying melt fusion bonding at
the support pins, the bonding area might be as little as 50% of the support area.

Thus, the bonding region is preferably essentially free of particulate material. The term
“essentially free” refers to the fact that any particles present in this area should not lead to break
up of the bonding under normal use conditions.

35  However, if the particulate material exhibits a broad particle size distribution profile, or if particle



This "indentation volume" can be conpared to the volume of the particles,
which are to be positioned therein. Depending on the design target, the

volune of the particles of a cluster may fill nmore than 5 % of the volune
of the indentation, or nore than 50 % of the volune. In the case 5of
"overfilling" (or formng a heap), the indentations wll typically not be

filled by nore than 150 % of their volumg8. After the carrier material 320
has been defornmed to formthe indentations 328 and the particul ate materi al
310 has been positioned in or on these indentations, the structure is
covered by a cover material, typically a web materi aI too. This cover
material is preilmris bryatadeibiingdbp tgcesshrecertain ameutofy diE it ascaprable frthisiregigns. A
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carrier mat e I e carrile materla the cover materral are connected
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regions refer re are essential for ensuring good pernanent
bondi ng. Thusﬁe&adﬁ{g°§'6§1°rd\é\%4°r§€erslsneé’& exanpl e of support PI ns formng the

a - An essentially flat web material is provided to serve as carrier material and / or as cover
material forming the outer sandwich layers. Thus, the web material may be unitary forming
15 both outer sandwich layers such as by longitudinal folding. There may also be two different
web 1naterials, one forming the carrier mateﬁal, and the other the cover material. In a
preferred execution, the web materials are separate, but of the same type. The properties of
the web materials have to be compatible with the indented use. In addition and in a preferred
embodiment, the carrier material is permeable for gas, such as air, but not for patticles. In a
20 preferred embodiment, the web materials are nonwoven materials, and more preferably a
combination of a spunbonded layer (S) with a meltblown layer, so as to form a SMS or more
preferably a SMMS type web.
b- An essentially endless support means for the carrier having a support pattern is provided,
preferably a rotatable drum with the support pattern being on the outer cylinder or shell
25 surface of this drum. Preferably, the carrier support pattern is formed by carrier support pins.
Such pins extend towards the outer surface of the carrier support means, which then can
generally be described by enveloping the outwardly facing areas of theses pins.
c- In order to first hold the carrier material and to then form indentations therein, a carrier
material holding means is actuated. In the preferred embodiment of the carrier means being a
30 rotating drum respectively the rotating shell of a drum, and the carrier material is a an air
permeable material which is positioned on this shell, the carrier material holding means may
be vacuum suction inside the drum. This may be achieved by non-rotating vacuum boxes
underneath the surface of the drum. Thereby, air is sucked through the carrier material in this
section, thereby exerting forces on the web, thusly holding it affixed on the surface of the

35 drum and deforming it in unsupported regions. The amount of suction, i.e. the degree of



25 support area, the bonding region wll generally coincide with this area,
but may be sonewhat smaller or |arger than the support area. For exanple,
when spray applying adhesives, it mght be preferable to have a bondi ng
area of nore than 2% preferably of nore than 7 % but |ess than 50 % of
the total pattern area. The bonding area may be | arger than the support
area, which will typically be the case W%n the 30i ndentations are not
conpletely filled with particulate material. If applying nelt fusion
bonding at the support pins, the bonding area nmight be as little as 50% of
the support area. Thus, the bonding ion is preferably essentially free
of particul ate YAgNEcFeaied depends P’eﬂlﬁi’m@%"&’gﬁ’tﬂr‘%ﬂeﬁ‘ﬁs ¢f thsaveby the wswprerisd eiee af“?;lct
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The i ndi vi dual process steps are now explained in nore detail. The order
does not neces$&FfirgPPdEt ect a chronol ogi cal order for these steps. a - An
/essentl ally gl ate Yiﬁhcu{l@éf Rbtbrd id &elpfr&x‘s’ﬂeﬁéﬂdtottﬁbd&%éfﬂy FirpaduFrhce fof AR @meal and
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formng the care{gig material, and the other the cover material. In a
preferred executlion, the web materials are separate, but of the sane type.
The propert ks Fefher, haandelsh fation madns ispatpeted for xee?hpaam«ts Ingatogipliand theovepdent ed
use. In additi gpiadyiil 1@ RERlSafi&d 1sexﬂmghéﬁema %ﬂﬁe@é}ﬁﬂoﬁﬁ{m@ﬁk%h@m' S
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a SMs or nore Bon%fng rn?'eansy may zﬁs'\é'\é% hetif%sigrvxe lt))dnding, such as by ultra-sound. The carrier and

cover webs are affixed to each other in the bonding area. The bonding area can be described

by at least covering the web support area, but will typically extend longitudinally and laterally

25 ~ outwardly of this region, thusly covering an area of more than 2%, preferably of more than 7
%, but less than 50 % of the support region. Preferably, the bonding area is preferably
essentially free of particles. This requirement can be assessed by using the method for
determining particles in the bonding area, as described in the method section herein below.
Optionally, the bonding means may also be applied to the particles.

30 i — After the particles are positioned on the carrier material the cover material is applied and
bonded to the carrier material, thereby closing the sandwich structure. This is a preferred but
optional step. In accordance with the present invention a sandwich structure comprising a
carrier material but no cover material can be provided, as the sandwich fixation means can
provide sufficient integrity to the structure and make it a sandwich-like structure, such that it

35 is unnecessary to further provide a cover material.



b - An essentially endl ess support nmeans for the carrier having a support
pattern is provided, preferably a rotatable drumw th the support pattern
bei ng on the outer cylinder or shell 25 surface of this drum Preferably,
the carrier support pattern is formed by carrier support pins. Such pins
extend towards the outer surface of the carrier support neans, which then
can general ly be described by envel opi nggk he outwardly facing areas of
theses pins. ¢ - In order to first hold the carrier material and to then
formindentations therein, a carrier material holding neans is actuated. In
the preferred enbodi nent of the carrier nmeans being a 30 rotating drum
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while thgp paﬁabinghﬁzmtrgs%l?)ﬂldg% ﬂﬁ@bd?é ﬁier&?ﬁﬂe caln‘fbr Bndir 85RF hfithiaf géag@'ﬂ BEMMa, the
fixations 20 nepans.is pl i of gl.ue before and/or after the

particles ar‘%retgPaﬂfé‘faéﬁ‘fiie@&S B‘?ﬁ‘tgd‘ffﬁe}'fgs‘@éﬁa?ﬁoﬁ’fmﬁﬁ'f@?ﬁ “df lessthyn pypgertisles @&y rj er  and
cover web hadeteaagblmhe@brng claglified prepgrddelly Foaorogotboddeipatidesnay al so be

N T AT S e e

descri bed by at |east covering the web support area, but will typically
extend longitudinally and laterally 25 outwardly of this region, thusl y
coverin n g % rabl f.

t han 509%9a of ﬁ}rﬁ%ts@&ﬁn%ﬁé%ﬁtgﬁe&%%ﬁﬁ& ?Eje)&wg%uogg %ge@@&tgea |§'blgratg erably
essentially lffereélé)yo‘ﬁfelplax;tth?:qﬂe@n Oﬂ‘mygloquemtllsrr@m?m cerairyep es aagérelsss@dh%ylsua ng

t he nmet hod fﬁ%rg@‘;,lglrrggpggtgbghﬂggsgdtgjvggwﬁn t he bonding area, as described in
the nethod section herein below. Optionally, the bonding neans nay al so be

applied to the particles.
While particular embodiments of the present invention have been illustrated and described, it

would be obvious to those skilled in the art that various other changes and modifications can be

30  made without departing from the spirit and scope of the invention.



30i - After the particles are positioned on the carrier material the cover
material is applied and bonded to the carrier material, thereby closing the
sandwi ch structure. This is a preferred but optional step. In accordance
with the present invention a sandw ch structure conprising a carrier
material but no cover material can be provided, as the sandw ch fixation
means can provide sufficient integrity 26 the structure and nake it a
sandwi ch-1ike structure, such that it 35is unnecessary to further provide a
cover material. 20 During this process, it is inportant, that the carrier
web is supported only in the support pattern region of the web support
nmeans, and t Begh peteeter forwhich a yelucsp flefined hereinds ajpokipigel Byrameie wiishyip & SéFHi ng
nmeans such t pahe jrode MvaliRRSota6 Be TnaaRAd iehl. HRe UNSHBRRhE@ haVifgbattRters Thi S

forms a primary pattern, 5 gptionally conprising sub-patterns, The

pre-met ered BRFionalyieailenEp g’FipaarF‘m‘?tgs %ﬁleélg’gge’ﬁlﬁ’ieﬁm%’gﬁ%tg ib%)%od ergi]%yeﬂﬁ? e R

excl usi vel y waidvheise eigndenthadfi' tnsm" s ebe nmiblstgod daereating "Bbdut i0mgm'at | east 5 %
of the ingentation vol une, preferably filling not nore than 150 % of the

i ndentation vol une. Method for determ ning absence of particles in bonding
area 10The test has the purpose of assessing the bonding areas with regard
to contam nation of particulate material, in particular of superabsorbent
material. A test solution is prepared by diluting 1.5 g of purple
bronocresol indicator (CAS nunber 115- 40-2) in 10 1 of de-ionized water,
and adding 4 m of | molt! hydrochloric acid (1 N HCl). The fersl366iffia
is.Wtted b-y-tlie test solution, e.g. Th-fusing a pointed pipette and

addi ng-the sOiation 15 drop wise, or by using a fine spray bottle. The
anount of added test liquid will depend on the size of the sanple and the
anount of superabsorbent material. It should be sufficient to wet all
particles in the considered region so as to ease visual counting, which is
then performed on the respective regions. The assessnent may al so be
supported by enploying a nagnifying glass or a mcroscope with suitable
magni fication. Very fine particles also referred to as dusts, and generally
20having a size corresponding to the pore size of the carrier and/or cover
material, are not counted. A region is classified as being "free of

super absorbent particles”, if less than two particles are




detectable. Aregion is classified as being "essentially free of

super absorbent particles”, if particles present in the bonding area do
cover nore than about 50 % of this area. 25AIl docunments cited in the
Detail ed Description of the Invention are, in relevant part, incorporated
herein by reference; the citation of any document is not to be construed as
an adm ssion that it is prior art withoaespect to the present invention
Whil e particul ar enbodi nents of the present invention have been illustrated
and descrgped, it would be obvious to those skilled in the art that various
ot her changes and nodifications can be 30nmade wi t hout departing fromthe
spirit and scope of the invention. 21 Each parameter for which a value is
defined henghinddSordrdRGR &AIwiPALABBLRbmp¥He G Pakdh §H8rieQRL BX%feriflf saldhe

present invention is not to be understood |iteral. Hence, all enbodinents
havi ng parahehcemerisngiiasional | y equivalent to the parameters stated herein

are intended tg phRi \éﬁra@gerbﬁéammn&m&@nmndmvérma%ﬂﬁu WRereif efdh ofthd engt h of

"10 nm' has to be u erstoo geanln "about %@ E Clains 1. A

met hod for pr &a%'iwgcweglaﬁawl i %tuf‘eft&fl%esaeaﬂﬂryl ;\f’%‘ wigabtern of

particul at e maf)gidvaling a5 @bsentiaBy am&smpﬂmrﬁdawomﬂ cSITrlerpfﬁatQ"fal haval.g)a s@gpoiti di ng
an air perneable carrier naterla and a,cqver. materj al &gE of the
carrier and cdV&y™iHt SPPYF PARE Y ST ALY Y Swrad 8 et t&? P‘if‘“ S}“ fice

material ; b. )sufpoawieshisngidanpresanhivald a cerdldgssteadippairfacernd atisasf abputdai d
carrier naterlah havi ng a support pattern, said support pattern conprising
a plurality of™ support pins on the outer surface of the support neans, said
support pins Rawiavglign cauitwastetiayh@dibemeinncprguisihgesuof aisucligast about 0.8

M2, c¢.) pr OVd 82; Q&’on%ﬁ%%ﬁ Chilr &IEE‘?eHEf A saﬁ%%s%’x'u{%ﬁ é%?egsssug@?@gﬁéaﬁé G/Qer}{@(‘s'ﬁﬁﬁm air

sucti on; I't1ro salrd carrier erial over essent |
endl ess su p po rearTigEragierial wh@f:te byly sad sippat peitern withiitesuppdrt ydareand \S’hfm’i)lyyhes aid

support  pat t er0,WelfLed Eei?wéeﬂ gﬁﬁiﬁma?ééfaf A4 %e%&q?c‘{‘@ﬁfa?eq}f sdill @an‘ié%' @b fhesiRGEd

bet ween carrier materi e contact surface of sald carrier support
means is esserstseiallyzg@ro; e.) providing a particulate material;

e.) providing a particulate material;

f.) pre-metering the amount of the particulate material;

g.) transferring the particulate material to the carrier material and providing a sandwich
fixation means;

h.) combining said cover material with said carrier material and said particulate material being
sandwiched there between,;

i.) supporting said carrier material only in the region of the support pattern of the support
means;

j.) deforming said carrier material by said carrier material holding means such that
indentations are formed in the unsupported regions of said carrier material; and

k.) transferring said particulate material into said indentations of said carrier material, thereby

forming a primary pattern of particulate material.

2. A method for producing a sandwich structure according to claim 1, wherein said carrier material is a

non-woven material selected from the group consisting of SMS type and SMMS type.

3. A method for producing a sandwich structure according to claim 1, wherein said carrier material has

a CD-extensibility or a MD-extensibility of more than about 20%.
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f.) pre-netering the amount of the particulate material; g.) transferring
the particulate material to the carrier material and providing a sandw ch
fixation nmeans; h.) conbining said cover material with said carrier
material and said particulate material bei ng sandwi ched there between; i.)
supporting said carrier material only in the region of the support pattern
of the support neans; |.) deform ng satxd carrier material by said carrier
mat eri al hol di ng means such that indentations are forned in the unsupported
regi ons of £aicflof A yo@lfm g@gﬁw@h str @Rk ackording RN €l SRIShBakhdaHLAt €
material into said indenfations of said carfier material, thereby forming a
primary pataieerhMbrexfsasiviliyin Qlpsxtmesthdlity a2 given load plnohgere thyp O%ﬁtéﬂ’ﬁ%l ng a
sandwi ch structure according to claim1l, wherein said carrier nmaterial is a
non- “DvensW@h@&b@br&@&E&%@@mﬁ&&ﬂh&ﬂ%ﬂQQQHBn§8Q§h§iHﬂgmﬁﬂm§w§m§%9£nﬁﬂgiSWWB
type. 3. A nethod produci ng a sandw ch Structure according to claim1,
wherein sé@hw@ﬁﬁﬁﬁ@ﬁﬂnaterlal has a CD-extensibility or a MD-extensibility
of nore than about 20% 23 4. A nethod for producing a sandw ch structure
accor di nget O mehad 5 froddAEh SlnBwRRkiHichR Jcb(ﬁﬁlllér@tcﬁflﬁ alwiRs Gidpatib@at®@haterial
MD>-extensibility to CD-extensibility at a given |oad of not nore than one
to two. 5abAkisisd for producing a sandwi ch structure according to claim
1, wherein said cover material is a non-woven material. 6. A nmethod for
produci ng; a, SaRsoF oﬁk&QQEMH@mﬁ&ﬁg&QhE&n&Q &kﬁhﬂl%ﬂm&ﬂﬁﬁﬁ%&n&%ﬁﬂmn
particulate material is a bulk material A hod for producing a
sandwi ch %‘F%“ﬁ&%?‘étalﬁéér@wrﬁf@rat’ld haying am opter Wlié‘?'eéﬁl}?“ said carrier support neans
is arotatable drum preferably having an outer cylinder shell. 8. A

met hod T Of. PRAICLNGodeARRH:GRY §thfc$ﬁ?etd~décﬁdlﬁ’%:t%9fagﬁ ngvhteemcsh@'cmlép sulf AR
said carrier support pinS have a distance of nore fromeach
ne|ghborlWﬁeédﬁﬁﬁﬁpfﬁmﬁﬂmﬂéHm%ﬁWEFﬁ%GﬂgHP“bg%@M%ﬂW@ a sandmﬁch structure
according to claim8, wherein said carrier support pins have a distance of
not nore §heR.a% fBTBrBJu%}g £ &hbwRg Lahheyd e!c&gdu?g‘@ R s, Q\'fh@rem std-carferBh dJ&R@in or
producing a sandwi ch structure according to cl aim’l, wherein said carrier
mat eri al 82 disgngsebrat mogsghagr30 &l fram sesh APl oFRGTBRPT AL | s at | east 2% of

t he support region. 11. A method for producing a sandwi ch structure
according;d @ rﬁétl%d%r%@odu&ﬁgee[ &h&laﬁétﬂct&%@ko%gﬁ@%ﬂﬂ bBerBA bailM S Ger L RR2190% of

the area of the pattern area support region.
has a support region and a bonding region that is at least 2% of the support region.

11. A method for producing a sandwich structure according to claim 10, wherein said bonding region

is not more than 50% of the area of the pattern area support region.

12. A method for producing a sandwich structure according to claim 1, wherein said bonding region
comprises essentially no particulate material, as assessed by the method for determining the absence of

particles in the bonding area.

13. A method for producing a sandwich structure according to claim 1, wherein said carrier fixation
material holding means extends said carrier material such that said carrier material deforms out of the

original flat state forming an indentation.

14. A method for producing a sandwich structure according to claim 13, wherein said indentations

have a volume of more than 30 mm®.

15. A method for producing a sandwich structure according to claim 13, wherein the particulate

material fills more than 5% of the volume of said indentations.



12. A method for producing a sandwi ch structure according to claim1,
wherein said bonding region conprises essentially no particulate materi al,
as assessed by the nethod for determ ning the absence of particles in the
bonding area. 13. A nethod for producing a sandwi ch structure according to
claim1l, wherein said carrier fixation material holding nmeans extends said
carrier material such that said carrier24gmaterial deforns out of the
original flat state form ng an indentation. 14. A nethod for producing a
sandwi ch g§, rﬁu&ét%ﬁfo%%ﬁﬁ%ﬁlQn@ﬂcl?itﬁktme]agoor&i\[{EB Blhith Sabekrdingephatians have a
vol une of nore h for producing a sandw ch

st ruct ur e ™3EEY YR AY mors Bandp e pEthe ylwpeeinaif HWensiors cul ate material fills
nore than 5% of the volume of said indentations. 24 16. A nethod for
produci ng a sandwi ch structure according to claim 15, wherein the
particulate material fills not nore than 150% of the volunme of said

i ndent ati ons.




