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i nvent i orwoabetoassoko an apparatus for transferring, at kcghusspesdssand in an
accurate and cost 10 effective manner, particulate material froma first
novi ng endl ess surface with reservoir(s) to a second noving endl ess surface
carrying a substrate material, such as a nonwoven web material, and
transferring (to a further processing unit/step), said conbination of

a 0 a f ! t/step) _
urtace bATRY AT AN RS R PR RSP ERRING PSS REREP MBI, R, o

vacuum chanber, wth differentARTRUUNAPE 8SSVERBAIaNd/ or different size. The
15invention also relates to a specific process, e.g. using the apparatus
descri bed herein BACKGROUND TO THE | NVENTI ON Tradi tional ly, absorbent
articles such as diapers conprise an absorbent core wi th water-absorbent
(cellulose) fibers and particles of superabsorbent polyner particle, also
referred to as particles of abdd QR TH NYEE nalerial or AGM encl osed by
a substrate material, or supported by a substrate 20material and then
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with so-called profiled absSorbent cores have b&en devel oped, whereby
cenod ai effécige amsinef, paheultet inaledalchomra fst movéngAGM dshamfakheith ragivoins) fona
such instances, accurate deposition of AGMis inportant to obtain the
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cores with primarily AGM particles and for obtaining absorbent cores that
have A@Mrgammtliacieesnd macauspaninibec withodiffeesnovaaiiust pretsutds cingd/os ddferas saze. The
predeterm ned pattern, MD-, CD and/ or, thickness -profile. These

app? oadeRqnpd§o fgkates fRyf pRESHICHIPGEES: B G- HERHBE SPPAMEY SsG1IRaddelkiM particl es are

taken up by a first surface, e.g. a drumsurface, 30 froma bul k storage of

AGM particles- said drum M@gggqu@Tﬁgqu@NﬁONt he nunber, size and
position of which determ nes € anount and pattern of AGM granul es taken

up by the drum and _ . _ _
Traditionally, absorbent articles such as diapers comprise an absorbent core with water-absorbent

(cellulose) fibers and particles of superabsorbent polymer particle, also referred to as particles of
absorbent gelling material or AGM, enclosed by a substrate material, or supported by a substrate

20  material and then closed by a further material, e.g. such as a nonwoven.

Absorbent articles with so-called profiled absorbent cores have been developed, whereby certain
regions of the article comprise more AGM than other regions. In such instances, accurate deposition
of AGM is important to obtain the required profile. Furthermore, in the case of absorbent cores with
only small amounts of, or no, cellulose fibers (having thus AGM particles as the only liquid storage

25  material) accurate AGM distribution is highly important.

Various approaches have been proposed for obtaining absorbent cores with primarily AGM particles
and for obtaining absorbent cores that have AGM particles in a specific profile or distribution, such
as a predetermined pattern, MD-, CD- and/ or thickness -profile. These approaches include indirect
printing methods, whereby the AGM particles are taken up by a first surface, e.g. a drum surface,

30  from a bulk storage of AGM particles- said drum surface having reservoirs, the number, size and

position of which determines the amount and pattern of AGM granules taken up by the drum- and



WO 2012/ 015802PCT/ US2011/ 045323 2 5 whereby the drumthen rotates towards a
substrate such as a nonwoven, to then release the AGM onto the substrate,
for exanpwewmroissd by a noving surface, such as the surCaas2@fi/oas3tart her
drum For exanple, W2006/ 014854 describes such a process. The inventors
found that such proposed indirect printing processes are in sone instances
difficult to run at high speed, for exanple at speeds of 800 ppm or nore,
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material is present, and/or even when very small quantities are transferred
per suppry e sHPREVACBUIVIINRY ST ITIEAtAAERTeIGN e better deppstiometghe paticulatk aragsial o
an pparatuslél for making a structure that conprises a conbination of a
25 ar PHOMSIES il erial (100) and a substrate material (110), including: a)
a first noving endl ess surface (40) with a direction of movenent (M) and
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sai d second novi ng endl ess surface novi ng/
cost effective manner, even at high speed and/or even when fine particulate material is present,

and/or even when very small quantities are transferred per surface area.

SUMMARY OF THE INVENTION

The invention relates to an apparatus (1) for making a structure that comprises a combination of a

25  particulate material (100) and a substrate material (110), including:

a) a first moving endless surface (40) with a direction of movement (MD) and with one
or more reservoirs (50), said first moving endless surface (40) and reservoirs (50)

thereof being for transferring particulate material (100) to:

b) a second moving endless surface (200) with a direction of movement (MD) carrying
30 a substrate material (110) for receiving said particulate material (100) from said first
moving endless surface (40) in a receiving zone and for transferring said

combination of said particulate material and said substrate material in a transferring



being in said receiving zone adjacent a first vacuum chanber (210) and
being in gas comuni cation therewith, and said second novi ng endl ess
surface meoizn/oibsng in said transferring zone adj acentca/utseaianas3zacuum
chanber (220), and being in gas conmunication therewith, said receiving
zone and said transferring zone being XkOadjacent (in MD) one another,
whereby the ratio of the sai d negative vacuum pressure in said first vacuum

chapber (210) to S
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area, and the ratdacai (ihMDf onednothpgn ar ea to the second open 20area is 3:4
or less, or 2:3 or less, or 1:2 or Iess or 1:3 or less. The invention al so
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is 3:4 or less, or 2:3 or less, or 1:2 or less, or 1:3 or |less. The second

novi ng endl ess surface is for exa a cyllndrlcal rotating surface,
rot ating around d §éﬂ€%@|tu§ﬁlaks.t&swan§/ Aes ForReRisee &1 fyriagrApparaus 3oy adipgent said
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stator (230) may contain ianmber and said 30
second vacuum chanmber. WO 2012/015802PCT/U82011/045323
The invention also relates to an apparatus with a) and b) as above, but whereby the first vacuum

chamber (210) has adjacent said second moving endless surface a first surface area with a first open
area and said second vacuum chamber (220) has adjacent said second moving endless surface a
second surface area with a second open area, and the ratio of the first open area to the second open

20 area is 3:4 or less, or 2:3 or less, or 1:2 or less, or 1:3 or less.

The invention also relates to a apparatus with a) and b) as above, whereby the ratio of the said
negative vacuum pressure in said first vacuum chamber (210) to the negative vacuum pressure in
said second vacuum chamber (220) is at least 4:3, or for example at least 5:3 or at least 2:1 and for
25  example upto 10:1, and whereby said ratio of the first open area to the second open area is 3:4 or

less, or 2:3 or less, or 1:2 or less, or 1:3 or less.

The second moving endless surface is for example a cylindrical rotating surface, rotating around a
second stationary (cylindrical) stator (230); the combination of such a surface and stator is also
referred to as drum. The stator (230) may contain for example said first vacuum chamber and said

30 second vacuum chamber.

The inventors found that the specific selection of the high(er) vacuum forces (so very low(er)

negative vacuum pressures) in the receiving zone, when the particulate material is deposited onto the



4 5substrate, and then the relatively reduced vacuum forces during transfer
can i nprove the exact deposition of the particulate naterial onto the

subst r at ewOeop/o15802t he desired pattern) in a very accur ace/sead1eiflexti ve
manner Furthernore, this apparatus and process of the invention can achieve
this in a particular cost effective manner, because only a small section of
the second novi ng endl ess surface in the receiving zone needs to be
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novi ng surface CONMPrising one or ‘nbre reservoirs particulate
mater i aégafil® @hcuuaopilesdursd wiilstste drangsging dohd 8in bentiaceat awashumtchambdrewitial
20(110), carried by a second noving endl ess surface (200) to forma

conbi natlydeladrelnredutsdinegatve raguin plessared. particul ate material, in a

recei ving zone of said second noving endl ess surface; and providing
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b) transterring sai tron o d su erira particul ate

mat er i ghrtictil ite Qik@drial BIDOY iransSudktidtd haiepinle( 100), 8ehdths appittueidlaedssciivad livgein;
surface, and sinmultaneously providing a second negative vacuum pressure in
sai d reed#dwving zone, (typically to a further processing step),
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bel ow, Jlﬁgul%rrﬁdt%ﬁgﬁlt(ﬁ) ﬂ?%tsﬁgio?:! may be particul ate absorbent material and

t he apBaratus an ocess rein may be to make an absorbent structure,
e.g. absorbent core, useful in (disposable) absorbent articles, such as
fem ni ne hygiene article and diapers or adult incontinent products.
g) depositing with a first endless moving surface (40) comprising one or more reservoirs
(50) particulate material (100), contained by said reservoir(s), onto a substrate material
20 (110), carried by a second moving endless surface (200) to form a combination of a
substrate material and particulate material, in a receiving zone of said second moving
endless surface; and providing simultaneously a first negative vacuum pressure in said
receiving zone;
b) transferring said combination of said substrate material and particulate material, through
25 a transferring zone of said second endless moving surface, and simultaneously

providing a second negative vacuum pressure in said receiving zone, (typically to a

further processing step),

whereby the ratio of said first negative vacuum pressure to said second negative vacuum

30 pressure is at least 4:3, as further described herein below.

The particulate material may be particulate absorbent material and the apparatus and process herein
may be to make an absorbent structure, e.g. absorbent core, useful in (disposable) absorbent articles,

such as feminine hygiene article and diapers or adult incontinent products.



WO 2012/ 015802PCT/ US2011/ 045323 5 5BRI EF DESCRI PTI ON OF THE FI GURES Fi gure
1 shows a cross sectional side view (cross section taken along MD and al ong
t he di recwoaniymsgendi cul ar thereto) of a portion of anpexamspbianyssapparat us
(1) of the invention. Figure 2 shows an enlarged partial view of the cross

sectional view of Figure 1. Fi gurg 3 shows perspective view of a part

of an exenpl ary apparatus of the invention, showing a 10 second novi ng

endiess surface and vacUypEansesdm @Y BPRYSFIe ective view of a part
of an alternative exenpl aryms%—hrrnve% showi ng a second
novi ng endl ess surface and a single vacuum fan. DETAI LED DESCRI PTI ON OF THE
| NVENT Fighirel 5 Blaow s € atoat ecchrata rsidalviéﬁhecrpﬂraebtdmll aken atteMIaknd 4100} theedigichiommay
be any material jn particulate form e.g. flowable jn dry state, which
i ncl udeepﬁmqleﬂe’éew} piadeagtion @fbae@emg%ﬁﬁ/e%p@grat%@ s wvediopar ti cl es and
other fornms known in the art. The particulate material as used herein may
al so b?lg%retﬂ‘ého‘”s afRhfar lﬁé;ﬁf hRfaP Abw BRHRS dréis se@ioflal Vidly Bf Fikfleqnt form different
chem stry. The particul ate nmaterial as used herein may for exanple be a
20m xture of particles and fibers. In one enbodi ment herein, the '
par ti chigare3 whews parkpecti Goyiewarpy pasest @nr exesnpiayy tapparhtas of thesioyangian, {howing a
Erabsor ent é{“al ThIS mate%lﬁ is typically polymeric material,
SCRAGWRY P15 SO W BSBIERE gel ling material, herein referred to
as AGM This refers to polyneric materials in particul ate formthat can
absor bFalurd £aBdwslperiped®ee ViBRIJT MRHrO6f arDhltednivO Ux &dplafieappaiatilsi sFhe inventiofd
havi ng a CRC val ue of at least 10 g/g as neasured using the Centrifuge
Ret ent slorwiGap sesong moeiig codleShanace BdropeEtmvdispdaabl es and Nonwovens
Associ ation), test nmethod No. 441.2-02 "Centrifuge retention capacity". The
particul ate AGM herein may have a high sorption capacity, e.g. having a CRC
of for exanple at least 20 g/g, or at 30 g/g. Upper Iimts may for exanple

be Up 1o 150 019, or g 360, HBERI P NGRRIGYS20LY 045323 o

15  Particulate material

The particulate material (100) herein may be any material in particulate form, e.g. flowable in dry
state, which includes particles, flakes, fibers, spheres, agglomerated particles and other forms known
in the art. The particulate material as used herein may also be a two or more different material, e.g.
in different form, different chemistry. The particulate material as used herein may for example be a

20  mixture of particles and fibers.

In one embodiment herein, the particulate material (100) comprises or is particulate absorbent (or:
superabsorbent) material. This material is typically polymeric material, such as known as
particulate absorbent gelling material, herein referred to as AGM. This refers to polymeric materials
in particulate form that can absorb at least 10 times their weight of a 0.9% saline solution, i.e.

25  having a CRC value of at least 10 g/g as measured using the Centrifuge Retention Capacity test of
EDANA (European Disposables and Nonwovens Association), test method No. 441.2-02
“Centrifuge retention capacity”. The particulate AGM herein may have a high sorption capacity,
e.g. having a CRC of for example at least 20 g/g, or at 30 g/g. Upper limits may for example be up
to 150 g/g, or up to 100 g/g.

30  The particulate AGM may have a good permeability for liquid, for example, having a SFC value of
atleast 10 x 107 cm’ s/g; or preferably at least 30 x 107 cm’.s/g, or at least 50 x 107 cm’s/g 10 x 10°



57 cnBs/g, or possibly perneability SFC val ue of at |east 100 x10 -7
cnBs/g, or at least a SFC of 120 x10-7 CM3sec/g. This SFCis a neasure of
per meabi IwWoyosndssn i ndi cation of porosity is provided lpgTiuseoizakssne fl ow
conductivity of the gel bed as described in U S. Patent No. 5,562, 646,
(Goldman et al.) issued Cct. 8, 1996 (whereby however a 0.9% NaC solution
is used instead of Jayco solution). Upper limts nay for exanple be up to
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absorbent material conprising or consisting of particles of polyacrylic
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particufate materl a In the Tormof particl@®s with, a nmass nedi um
particle size up to 2 mm or for exanple between 50 microns and 2 mmor to
1 Aty  &r o epbedimentbheyeifi rtharpdl@Menr of2001 OGN GG oterddly avssSldtkegrmpdioor suwfag®00
or to 800 g{%o 700 pm as can for exanple be neasured by the nethod set
out |nC1I°6Fr1“% V‘@erEP- A-0691133. In one enbodi ment of the invention, the
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conbi nati ons above. In yet another or addl ti onal errbodl ment of 25 the
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partic 50pm and 1000 pm preferably between 100 pm and 800
pm anha%%ér@%tegﬁ er agly bet ween 200pm and 600 pm In addition, or in

anot her enbodl ment of the invention, sai d particles are essentially
spherical . 30 The particul ate materi al 100é herei n may advant ageously
conpri éteonfeg@b@m@lﬁnqlm@lbythmagwlatﬁ HW@flélr (108} 1s| iagBe foranofl pmgicles withss masan

8% or s a IS(V The water - c nt ent the dg@erm nedqff;% t he E na test,
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content by the weight [ oss of the parti culate materi al ter drying.
WO 2012403862 ReddutédA1thé @lidd3et/out in for example EP-A-0691 133 In one embodiment of
the invention, the particulate material (100) is in the form of particles with at least 80% by weight of
the particles having a particle size between 50 um and 1200 pm and a mass median particle size
between any of the preferred range combinations above. In yet another or additional embodiment of
25  the invention the particulate material (100) has a relatively narrow range of particle sizes, e.g. with
the majority (e.g. at least 80% by weight or preferably at least 90% or even at least 95%) of particles
having a particle size between 50pm and 1000um, preferably between 100um and 800um, and more

preferably between 200pm and 600um.
In addition, or in another embodiment of the invention, said particles are essentially spherical.

30  The particulate material (100) herein may advantageously comprise less than 15% by weight of
water, or less than 10%, or less than 8% or less than 5%. The water-content can be determined by
the Edana test, number ERT 430.1-99 (February 1999) which involves drying the particulate
material (100) at 105°Celsius for 3 hours and determining the moisture content by the weight loss of

the particulate material (100) after drying.



5 The particulate AGM herein may be particles of AGMthat are surface
coated or surface treated (this not including surface-crosslinking, which
may be arweddiZdissval surface-treatnent); such coatings aou/saeiiacts?23
treatment steps are well known in the art, and include surface treatnent
wi th one or nore inorganic powders, ingl uding silicates, phosphates, and
coatings of polyneric material, including elastoneric polyneric materials,
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twooor nore filmlayers, or one or nore nonwoven | ayers and one or nore
filmlayers. In one enbodi nent herein, the substrate material conprises or

i s a nonbiv@iednateridd (1) nonwoven web; 20 nonwoven, when used herein, refers
to a manufactured sheet or web of directionally or randomy orientated
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orientated fibers, bonded by friction, and/or cohesion and/or adhesion, excluding paper and products

which are woven, knitted, tufted, stitch-bonded incorporating binding yarns or filaments, or felted

by wet-milling, whether or not additionally needled.

The fibers of the nonwoven may be of natural or man-made origin and may be staple or continuous
25  filaments or be formed in situ. Commercially available fibers come in several different forms: short
fibers (known as staple, or chopped), continuous single fibers (filaments or monofilaments),
untwisted bundles of continuous filaments (tow), and twisted bundles of continuous filaments
(yarn). The fibers may be bicomponent fibers, for example having a sheet- core arrangement, e.g.
with different polymers forming the sheet and the core. Nonwoven fabrics can be formed by many
30  processes such as meltblowing, spunbonding, solvent spinning, electrospinning, and carding. The

basis weight of nonwoven fabrics is usually expressed in grams per square meter (gsm).

The nonwoven herein may be made of hydrophilic fibers; "Hydrophilic" describes fibers or surfaces

of fibers, which are wettable by aqueous fluids (e.g. aqueous body fluids) deposited on these fibers.



time of the fluids, for exanple through a nonwoven fabric. This is

di scussed in detail in the American Chem cal Society publication entitled
"Cont act wogbhey/oissbt abi ity and adhesion”, edited by Rolpemtusto11/@eisksl
(Copyright 1964). A fiber or surface of a fiber is said to be wetted by a
fluid (i.e. hydrophilic) when either thge contact angle between the fluid
and the fiber, or its surface, is less than 10 90, or when the fluid tends
to spr - acr > i adi g i
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the fluid does not spread spont aneously across the surface of the fiber.

The suBsnerigareChemisnli sicichepublinatipayentdeds| Gongast angdeh wettalilityrand adldsian” tedited by may
th f i 15 m . Th b terial for.
exanpl SoBstt 5 CoyRTCRmBIER | or At GBS oF BbEoh £ 1306 L B Sgbi b
(m2x rrh?c)go%lgtﬁ%)%eﬁre%éﬁﬂ Py tkPANAe BELROH it 4Rid aBiné 1Bax, BRits o Ia??,?m%gs thdfre

substra rial may alternatively have a | ower air-pernmne y, e.dg.
beitog A0 -oaiwhpe thieehaid endd ® dpedad 8paimlcoudde abreisttae swticaionad fther, dotbacndions

surface conprising vacuum The substrate material may be a nonwoven
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MD- ext gpgllipki ty, for exanple of nore the 20 % or for exanple nore than
100 % but for exanple not nore than 200 % The ratio of MD-extensibility
to the CD-extensibility is at a given | oad not nore than one to tws. 25
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First noving endl ess surface. (40 The apparatus(1l) herej.n a first
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after) noving en erei n have rection
20  web comprising two or more nonwoven layers laminated to one another, for example of the SMS or

SMMS type.

The substrate material may have a CD-extensibility or a MD-extensibility, for example of more the
20 %, or for example more than 100 %, but for example not more than 200 %. The ratio of MD-

extensibility to the CD-extensibility is at a given load not more than one to two.
25  Further exemplary structures are described herein below.

Apparatus (1)

First moving endless surface (40)

The apparatus(1) herein has a first moving endless surface (40); this may be any moving surface that
can rotate to provide a moving endless surface, for example it may be a transporter belt or a
30 cylindrical surface, such as of a drum, as known in the art, which can rotate and thus provide an

endless surface.



of novenment of said surface, e.g.said rotating surface, herein referred to
as Machine direction, MD. 10 "Direction of novenent or MD' is herein to be
t aken t o we 2imissoeecti on of novenent in a certain poinPCcofUss@iM4s3as f ace or
t he average direction of nmovenent in a certain specified area of said
surface, as specified herein. Thus, forg a curved, e.g. cylindrical noving
endl ess surface (40), the direction of novenent in a certain point of the
surfac t t r
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direction of novenent in said area) The direction of the surface

per pendiaguiabl 10 MD is herein referred to as Cross machine direction, CD
(MD and CD being in the plane of the surface). The first noving endl ess

surfacgy( ?QS)I: ahc? séc%f?& f&lsclzt%ea h%:l%tu{aat’te{??mg%n% %ﬁ&leésr@ﬁagegth%{e%f Ih%%) undl 2y c]11 ectl?n

stat|onar surtace ro ng aroun

cyl i ndof ﬁlabématt @f @aﬁd cdBace, égtaatd fma/tﬁg%ﬁa& pYeiRtRIeQIPLJ BRcHRCdiRictioRMD.
vacuum chambers and/or one or nore air chanbers (46), al so together

r efiler r éQireaioasf dravemeithe MDAt$ baranyto dk éxkentto pe thy. digtaeroof iidEIment enal certign

conbi nation of th stalonar el eren . stator) and rotating first

sur f ac 801k sapkapEaee %a@aa%aﬂrﬁctt%faéﬂve%aetﬁn@ézat 8 Sﬂf‘&gft qﬁareae%fas St TEpend

on whag e&lﬁ}%‘& ‘Hér%ld ’Thﬁ’{ C&E’vedaé‘g W‘f’ﬁh vﬂfg e?lhfets’{ ? {4%)&'%};1 c{c‘ﬁ n oftNd
ruc Y C ITs

for exa ures are pro UCE novi ng

endl essoveéhertii fi a@@lﬁ AEht ofeh@surfhicelor t}Evaefagé- Hﬁé@on toh ol eh&it of ¥ bl bealf
novi ng surface and/ or the first st at or may have a radius of at |east
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2012/ 015802PCT/ US2011/ 045 10 5 present in said central zone. Then, t he

wi dt h fdDn@Miidiand €Ddfeinghio thaplizoe thagurfappl y to the width of the central zone
instead. It should be understood that for purpose of determ nati on of

pr oper f the f surf
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reservoirs (50)) is uSed for 10such déterm nations. This surface area
beﬂ%enxmlqﬂemmprtse 080 pr ingortieneaium chimbarednd/or ase 'boutar suckaders (46), also
together referred to as drum. The stationary element (e.g. stator (45) ) and the combination of the
stationary element (e.g. stator) and the rotating first surface (40) have each a certain radius. Each
radius may for example depend on what structure is produced, and what size of structure is
produced, and for example how many structures are produced per cycle of the first moving endless
25  surface (40), e.g. drum. For example, the first cylindrical moving surface and/ or the first stator

(45) may have a radius of at least 40 mm, or of at least 50 mm; it may be for example up to 300 mm,

or up to 200 mm.

The first moving endless surface (40) may have any suitable width (in CD), but for example a width
corresponding (substantially) to the width of the structure to be produced; this for example may be

30  atleast 40 mm, or at least 60 mm, or for example up to 400 mm, or up to 200 mm.

It may be useful that the first moving endless surface (40) has opposing lateral zones and a central

zone therein between, extending along the whole surface in MD, and said reservoir(s) (50) are only



area" of said first noving endless surface (40). The reservoir or
reservoirs (50) may have any di nensi ons and shape, including cubical,

rect angulwo,2oydissedr i cal , sem -spherical, conical, or argTashen/osizape. The
first noving endl ess surface (40) typically conprises reservoir(s) (50)
with a void volunme that can be filled yth particulate 15 material (s)
(100). This may be a single reservoir. However, it may be preferred that
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or they may vary in dinmension(s) or shape. They may be present in a pattern
over (and protruding into) the surface of said first nDV|n% 20 endl ess
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reservoirs sent _.as |ines of reservoirs (50) in MD and rows
in CD al,&?t%é%%&ﬁlr\%‘il‘wmg esrsé‘éréarc\%ms (50) may for exanple be present in

so-called alternating rows and/ or lines (whereby alternating reservoirs
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mm This may apply to all such WO 2012/ 015802PCT/ US2011/ 045323 11

for example at least 20 or at least 50.
The reservoirs (50) may be present as identical reservoirs (50), or they may vary in dimension(s) or
shape. They may be present in a pattern over (and protruding into) the surface of said first moving

20  endless surface (40). The exact reservoir (50) pattern, dimensions etc. will depend on the required
structure to be formed, but may for example also depend on the particle size of the particulate
material (100), process speed etc. In one embodiment at least 30% of the surface area of the first
moving endless surface (40) or of said central zone thereof, described above comprises said

reservoirs (50), preferably at least 40% or at least 50%.

25  The reservoirs (50) may be present as lines of reservoirs (50) in MD and rows in CD. Alternatively,
they reservoirs (50) may for example be present in so-called alternating rows and/ or lines (whereby
alternating reservoirs (50) form a row and/ or line). Said lines may extend substantially parallel to,
and equally spaced from, one another and/ or said rows may extend substantially parallel to, and

equally spaced from, one another.

30  The distance in MD between the centre point of a reservoir (50) (said centre point being in the plane
of the outer surface of the first moving endless surface (40)) and the centre point of a neighboring
reservoir (50) (in a line of reservoirs (50)) may for example be at least 2 mm, or at least 4 mm, or at

least 6 mm, or for example up to 40 mm or up to 30 mm or up to 20 mm. This may apply to all such



5 di stances between nei ghboring reservoirs (50) in MD, or this may be an
average over all such distances. The distance in CD between the centre
poi nt of woreransmer (50) (said centre point being in tireTaiSame/oad32s he
outer surface of the first noving endl ess surface (40)) and the centre
poi nt of a neighboring reservoir (50) {(jn a row of reservoirs (50)) may for
exanpl e al so be as above. 10 In one enbodi nent, the M di nension (which may
be the,di t f ~ R oR: 0 I irs
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first gnwneg. endl ess surface (40)) at least 1 mm or at least 2 nm or at

| east 4 mMm and for exanple at the nost 20 mmor at the nost 15 mm The CD

di rension may be within the same ranges as above, or it may even be the
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the particle size of the material, etc. The maxi num depth of a reservoir
(SOé and/ or of all reservoirs, (50 and/ or the average maxi num depth
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proxim ity to said second novi ng endl ess surface (200). WO

2012/ 018 gumety YBYY R IFBELS ta S Aqdi t i onal air pressure may then be
applied to said particulate material (100) to ensure that the materi al
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by t hesstiahonto thé partiauleteinmtgad. Thas cjn leeodoma by padviding whe br maredvasuurh @banbers
Second novi ngl end] ess surface (200 )
adjacent the surface, e.g. in the first stator (45) and /or optionally one or more vacuum chambers
joined to said stator (but not comprised by the stator), that are in gas (air) communication with said
30  surface. The vacuum is for example released just before or at the point (typically being a CD
extending area) where the particulate material is transferred to the second moving endless surface
(e.g. the receiving zone of said second moving endless surface), e.g. the point where the first moving

endless surface (40) 1s adjacent and in close proximity to said second moving endless surface (200).



15The second noving endl ess surface (200), carrying a substrate nmateri al
(110) receives the particulate material in a receiving zone. The second
novi ng emstbese/@assokace (200) (and said substrate nateri &Cx/ussotinisas d
recei ving zone adjacent a first vacuum chanber (210). The second novi ng
endl ess surface carries the conbinatiopof the substrate material and
particulate material to and through a transferring zone, typically to a
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said receiving zone; the distance (d) between said first WO
2012/ 015802PCT/ US2011/ 045323
Second moving endless surface (200)

15 The second moving endless surface (200), carrying a substrate material (110) receives the
particulate material in a receiving zone. The second moving endless surface (200) (and said

substrate material) is in said receiving zone adjacent a first vacuum chamber (210).

The second moving endless surface carries the combination of the substrate material and particulate
material to and through a transferring zone, typically to a further apparatus unit/process step
20  (described herein after). The second moving endless surface (200) and said substrate material with

particulate material are in said receiving zone adjacent a second vacuum chamber (220).

In the apparatus (1) and process of the invention, the receiving zone of said apparatus can be define
by the presence of the first vacuum chamber or a first vacuum pressure, adjacent the second moving
endless surface; the transferring zone can be defined by the presence of a second vacuum chamber
25  orasecond (e.g. lower) vacuum pressure, adjacent the second moving endless surface, and adjacent,

in MD the first vacuum chamber.,

The second moving endless surface may be in any suitable form provided it can rotate, such as a
belt, or for example the second moving endless surface may be cylindrical. This 1s for example

shown in Figure 1.

30  The closest proximity point (e.g. typically this being a line, extending in CD; this line/point is shown
in for example shown in Figure 2) between the first moving endless surface (40) and said second

moving endless surface (200) is typically in said receiving zone; the distance (d) between said first



13 5 noving endl ess surface and said second noving endl ess surface in said
proximty point may for exanple be between 0.5 mmand 30 mm or for exanple
bet ween Iwormi2omsgd2mm and up to 20 nmm or up to 15 mm pCm/tsenm/0essdodi nent s
herein, the second noving endl ess surface (200) is a rotating surface that
rotates around a stationary elenent, fos exanple a stator that conprises
said first and second 10 vacuum chanbers (210, 220) (also referred to as
dru d
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stator) and the rotating surface with one or nore reservoirs have each a
cert ai Ar v Wsnmeach radi us may for exanpl e depend on what structure is
produced, and what size of structure is produced, and 15 for exanple the
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600 nm The ratio's of the radius of e first noving endl ess surface
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novi ng s sur f ace d/ or the ra |us t he, second stator may (each
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| ess, for exanple 1:3 or less, or for exanple at least 1:10. The second
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endl ess suyrface, onIy carry said supstrate material over up to 300 ,
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recei ving zone be present over for exanple at |east 3, or at
| east 5, and/or for exanple up to 60, or for
For example, the combination of said cylindrical second rotating surface (200) and stator (e.g. drum)

may have a radius of at least 80 mm, or of at least 100 mm; it may be for example up to 1000 mm,

or up to 600 mm.

The ratio’s of the radius of the first moving endless surface and/or of the radius of the first stator, to
20  the radius of the second moving endless surface and/ or the radius of the second stator may (each
individual or all) may for example be 2:3 or less, or for example 1:2 or less, for example 1:3 or less,

or for example at least 1:10.

The second moving endless surface (200) carries said substrate material typically only over part of
25  that surface at any point of time. For example, if it is cylindrical surface said second moving
endless surface (200) is a rotating endless surface, is may only carry said substrate material over up

to 300 °, or up to 270° or up to 200°, but typically at least 60°, or at least 90°.

For a second moving endless surface that has a cylindrical circumference, the receiving zone may
30  form/ be present over for example at least 3°, or at least 5°, and/or for example up to 60°, or for
example up to 45° or up to 30° or up to 20° (of the circle of rotation, hence in MD- shown as angle o

in Figure 1).



exanple up to 450 or up to 30 or up to 20 (of the circle of rotation, hence
in MD shown as angle a in Figure 1). WD 2012/ 015802PCT/ US2011/ 045323 14 5
The transwernizgssmene may fornl be present over for examplrasadiiloessss 20, or
at |east 30, and/or for exanple up to 270 or for exanple up to 200 or up to
150 or up to 120 (of the circle of rotajion, hence in MD> shown as angle p
in Figure 1). In sone enbodinents herein, the first vacuum chanber nay have
t hec sa : ' ' &

pr o aaF STt S ot et SRRl R Rl SFRRR oY PRI ERSTARoL ot ¢ o
the appamflelsp @ 270F Of RS exhplt b td Z0ERE LPR 15NEr UHtoPER0P (Uh@EirdO6f BlafeRS S
accuracy and/or cost efficiency, said first vacuum chanber has a MD

di menshenselin Mikfshowd apgngde f irlsgurargl e (a) and sai d second vacuum chanber

has a MD di nension L2 defined by a second angle 15(0) and the ratio of a to
pis 3:4 or less, or for exanple 2:3 or less, or 1:2 or less or 1:3 or

| ess.  iiontd dibodlTRIRrSH! hERR« MR ACIRABLL hANER: HHABRRM L byt MoVe the
second novi ng endl ess surface, to allow gravity to al eposrtion of the
pandi cdindneioneiiadrthadecsnd wietnom chamsauhgtvidt ethoah@iunfpresshitates’ e hereleird mest
novi ng endl ess surface may for exanple be positioned substantially above

t he second 20novi ng endl ess surface, at a position between the 270 (or 9

' cl iti d ' ¢l ock ition) of the rotati i |
cecond T Smmatodls peety Hrar R ng e p SHSLET bR he 300
or 315 a&ﬂgac? gn(?f)r é@spgrfﬁgieg@é 84d ARt V@b HGm®Er 195 AWID ¥ me Ron{ 107 defrhdd B} ¢ Shown

in the Figu ond novi ng endl ess surface (200) may be any

sui t abfiest snglé apend bdd sabhdwsugmschpabadne aiMD dirkersiond. 2adefihyd By ¥ scondrurgid o
the substrate material carried thereon. It thereto has a certain total open
ar 83, {R)Fné e rptiqolpiedhis Rty lesst e forprampls B4 of lesuse 1 2phdessacbAQT Idvi ng

endl ess surface nmay thereto typically have openings in a supporting
structure, such as for exanple: the surface may be a nmesh surface with a

open amgafrPeioMegRuifie Wﬁi‘%hé@éubsthﬁﬁdﬂ%ﬁb@\% te SHcbild MOVINE dndl¥ss@RFh&@SS

MD- 30 extending bars an extending cross-bars with open areas therein
bet weemny allver ghyityt teaidviizpesitiemdi thg pxacd ateayatérad(s poraoilesubseratesuitstiadn Thedetoy )
parallel to and (equally) spaced from aone another;: and/ or the plurality of
cross HdEstanansenesasuige ey fof sxampledis posfiprsdaiubsipniially gbavsdheisecard i on” of

movg rr(%ltovﬁig eﬁafggs(s%?fﬁgep gty NeleRg bgR?éeﬁ Tre DA gcﬂ‘c@e(f." gl?gk 8%?0%1 at W%&aﬂ)*‘cf’olci(y)

para an equa space romone anot

2012/ 0}530H7ef e S@fdd RQABAES second moving endless surface, or for example at a position
between the 300° or 315° and 60° or 45° (0° being on the line of gravity), as for example shown in

the Figure 1.

25  The second moving endless surface (200) may be any suitable surface that allows gas passage in
order to apply a vacuum onto the substrate material carried thereon. It thereto has a certain total
open area, typically a homogenous total open area in use. The second moving endless surface may
thereto typically have openings in a supporting structure, such as for example: the surface may be a
mesh surface with a open areas between the mesh material; it may be a grid formed by endless MD-

30  extending bars and CD extending cross-bars with open areas therein between; hereby the MD
extending bars may for example be (substantially) parallel to and (equally) spaced from one another;
and/ or the plurality of cross bars extending along the direction perpendicular to the direction of
movement of said second moving endless surface may extend (substantially) parallel to and
(equally) spaced from one another.

35



15 5 Typically, the structure or pattern of openings in said second noving
endl ess surface is honogenous over its surface facing the vacuum chanbers
and/ or ows0 201290189p0si ng surface faci ng the substrate nmecenisad1i/o4s5323

Furt hernore, since the second noving endl ess surface noves with a high
speed, as described herein after, the yptal open area can typically be
consi dered honpbgeneous in use. The first vacuum chanber (210) has adj acent
said s | ad

N R g e R B e R L T
openi n@gersM siufface@ciBSthe Va@md ¢RMPEIRIaAd0L! Over it bPpsigduftiesthéiag thervabeiateal
carried on said second noving endl ess surface, said opening or openings
her ei nnmagiriay Frghermoed sinee the secohd mswingadlesy wafaet moves With shigh apagdmschanber .
(Since the second poving endl ess surface has in. use.a honbgeneous t ot al
open. afiesaiiveibicria afvin g TolilRpen Sien St P ialy B comideet HRBPETIREISEM  ur e such
as the nmesh material, cross bars 15etc. can for the purpose of this

i nvent TRe fibe viteghesh@Ber (2 Thitas hdjiceht m@c&ﬁ@ﬁoﬁﬁgrieﬁm@é_a@uﬂf@%h&hag:ezone in
gas conmuni cation with said substrate material. The first open area of the
filgt udjecentmachsubbeate (HY) h oertaextrsphefabe aten that B®pem, 1200 hay onks0 nen@openmgd4 00
or to 300 or,to 250 cnR. The secon acuunlchaﬂbe[ (220) has adj acent said
second St Githee Brdh EYBMURCRIANV aif?étéa%amﬂa @edsog S&ldsa%%ttdrra{)@ng 110) a

R e e e L

sai d segansh dmambag (SN tBs Secshld matiag ehdled sOFKRINAYIONse @m@mﬁg@&oﬁﬂoﬁ Bpdei Ng
referred to as second open area of the second vacuum chanber. (Since the
secondaep\dsrigscaibeld abnyesthe eea ohts suppouistg serubwreoyel eviis mesh glatepipk aross bas as
descri bed ahove, the eﬁjﬁct of.tq%}suEporti ﬁtructure.suc as the nesh
mat@r i 5 C8rBEC PHIPSFOLLRIS INVERHOT gy 1 éteﬂhrﬁﬁ% ISHPPOAT 1§ HY R fSCENgerone

negl ected) colftuicifGPHftn OREQRNER nigferlal. Lhe transferring zone in gas
Su

comuni cation w sal strate material. The second open area of the
second vacuum chanmber is nore than the open area of the first vacuum
chanbeihe firstiopan areayoffths fiskearphim chambaramyX00examphsiee frer 50100 10000, 50emt © 700,

or to cn®. 30l onmg enbodi nents of the apparatus or process herein,
t he ra§8§°%$%@9P8“3¥®§Plopen area (of the first vacuum chanber) to said

second open area (of the second vacuum chanber) is for exanple 2:3 or |ess,
or 1:27RE sdcB8®vARuuk: RaMber! (5 has adjacent said second moving endless surface and hence

20  adjacent said substrate (110) a certain second surface area that is open, 1.e. it has one or more
openings so it can be in gas communication with said substrate material carried on said second
moving endless surface, said opening or openings herein being referred to as second open area of the
second vacuum chamber. (Since the second moving endless surface has in use a homogeneous total
open area, as described above, the effect of the supporting structure such as the mesh material, cross

25  bars etc. can for the purpose of this invention be neglected). This second open area is in the
transferring zone in gas communication with said substrate material.

The second open area of the second vacuum chamber is more than the open area of the first vacuum

chamber, and it may for example be from 200 or 250 cm?, to 1000, or to 700, or to 500 cm’.

30  In some embodiments of the apparatus or process herein, the ratio of said first open area (of the first
vacuum chamber) to said second open area (of the second vacuum chamber) is for example 2:3 or

less, or 1:2 or less or 1:3 or less.



WD 2012/ 015802PCT/ US2011/ 045323 16 5This first to second open area ratio
and/ or specific first and second areas may be beneficial to ensure a | arge
negat i ve wacuiemipsoessure can be created in said first vacuwseahamses

W t hout excessive energy consunption, whilst still ensuring accurate
reception and transfer of the particul g¢e material by the second noving
endl ess surface. 10 The first vacuum chanber (210) and second vacuum

gg?gbe"r 47 Pro Q&Xn&’ﬁg&%&%ﬁ@ thd/& s??ﬁfié AIE aﬁcﬁs%ga 4r8f3 rﬁ%ﬁi%?sbebgt?]&zlﬂgé ERLRS

h
negative vacuum pressure I n s vacuum C ers,;

t ypi cahlargdidgafiveesRtiimipiessiat darbbeadredtedintsaiddirsteraumh ehantbep vitibutiekyestive sai d
second endl ess noving surface. This is for exanple shown in Fi ?ure 4. The
connecthasgy efmseapiapn;, ahilgtatt ensusing areiraie casaptionsnd tiandeotitks parespladomoterigse a
gas fIBw contragl device, to control the flow of gas and thus the 15 vacuum
pr essuPRLCSFERG R NSIESHTHEt0 t he val ues described herein. The gas flow
control device may be any device known in the art, such as a slide gate,
butterfly val ve. The connection fromthe fan (240) to the second vacuum

chaobeThefiyt dhcombdambst(21@taad sedoad ahduvaw chambeiUQE0) nAChHIBnpERSSU iR Jamebe
established in said second vacuum chanber. The connection from said fan
(240) verugsifan 400 Hat adelyEngate vagaym aresgire i sk vaswan chanabers; fles fan is
connection,.fromsaid fa aid first vacuum.2Q chanber, as for exanple
chown PRy P ko b bariniirs TGRS o SPESR BT en i T B gur e
3, thegfkfsiThak ‘f%x‘éﬁ?l@%ﬁ&wﬁ %%ﬁgufe&g. TROB&MEGHNIA s@dihd QUo)VRGHUTIAR (240a)
and the second vacuum chanber (220) 1s connected to a second vacuum fan
(240Db) v{dubhatchambemnnaiy aompize heds flow oogradevied, Yo cafrol the Sloweofeabadi thenthe her ei n

the first vacuum chanber may for exanple have a first negative vacuum
pr &3 suNeEcugR presspg produgeds accorsiing g the yabues describedhergip. The gs glow eoptrpledegiceor

for exanple from.-6.5kPa qr from-7.5.kPa Q,.-20 kPa @r. to -15 kPa., 30 The
seconariact an Sk e B bt fhal s PidkChne. bR e e cbBpestan b’ o
sai d f gnSb4y)as HemeaSasien cha@ibeE¥@RIs6 be s cRRAC Rl oK AL HIBRVES R Fredsliresal d
second vacuum chanber being in the range from-0.5 kPa to -5 kPa, or to

- 4. 5k P& lmrestablishél Basand seécond Bacbukhamba. Tilsndonoewicdn dlvavejd fan (24hto exdsdoment
herein, the ratio of said first negative vacuym pressure to_said second
negat i Y&WHHAMPHBYspbs rarigwver thad thesognesiion opesaid fap dysapbiest yacHWBve.

20  chamber, as for example shown in Figure 4.

In other embodiments, and as for example shown in Figure 3, the first vacuum chamber (210) is
connected to a first vacuum fan (240a) and the second vacuum chamber (220) is connected to a
second vacuum fan (240b) (that are not connected to one anther).

25
In some embodiment herein the first vacuum chamber may for example have a first negative
vacuum pressure of -5 kPa or less, or -6.5 kPa or less, or -7.5 kPa or less, or for example from

-6.5kPa or from -7.5 kPa, to -20 kPa or to -15 kPa.

30  The second vacuum chamber has a smaller / reduced vacuum pressure compared to said first
vacuum pressure, for example said second vacuum pressure in said second vacuum chamber being
in the range from -0.5 kPa to -5 kPa, or to -4.5kPa or to -4kPa or to -3.5 kPa.

As mentioned above, in some embodiment herein, the ratio of said first negative vacuum pressure to

said second negative vacuum pressure 1s at least 4:3,or as described herein above.



WO 2012/ 015802PCT/ US2011/ 045323 17 5 The vacuum pressure in the first
chanber, and equally in the second chanber is neasurable by placing a
pressure wonswoissnza wal | of the chanmber, for exanpl e bycpltseing4isbe sensor
in a side wall adjacent (and for exanple perpendicular to) the vacuum
chanmber side with the opening/openings;pf (that is adjacent the noving

endl ess surface), but as far away as possible from said side. Thi s can

be don i d SIS I

3315 1ot BTSRRI N Eond chapber KRR ( rrcn
seal s) ﬁlaalﬁg aPRBONd semyi NG wNbfahsciabeace: dxaMple byaciist saker ih Ia%fd%GWhllery
have the sane surface speed as the first noving endl ess surface (40), it

may haedjacenti{ahd érewamplgmbepeadisyecid) the vagmen i fignwith thﬁ?@PQ@lﬁgl/ﬁHeWIQﬁg
endl ess, surface a d/_ or th rs endl ess su ce ha speed of at
oast g hadtaf i mobingndisss oo b ad e By ok Sbls e s 50 o
when the process and apparatus is for the 15 production of structures, such

as absgnReni beasRSyitH 4 sefBot ffon B@‘&!ﬁ%x@é 8% DMB B8R d1 @M 1@0-3L £8400-30001-pav;t s
(structures) per mnute or at |least 1000 parts per mnute. After receptlon

by said substrate material of said the particulate material (100), the

cordi nak@0dhmbar; eepaeciph with MionBKMisgals)and particul ate material transfers in
(and through) said transfer zone, for exanple to a further apparatus unit

or progges §ec§ &Rovin % flﬁ'l@%l ﬂer@e g@i)ed'vnﬁts%’sci!r Leﬂﬁ&re@c) ghgveot'ﬂé Eﬁ?ﬁs&fac%gge‘é@%

i nventi on, e tra er zone ere the CO tron o e su rate

and pattei fﬁmﬂ abengeidedsalirfac (r40) bphgedy have g&ﬁff@emn"suﬁh@east}ie@n Ivohd emBodimsscond
vacuum chanber (220), e.g. where said conbination | eaves the second novi ng

endl es ﬁle§9¢qndé@0wmg@dtﬁswé§a§e alrid on e éﬁ%ttm@mgefméieﬁs suyisice has aspeedefatt dasttdhe

conbl nation of t ubstrat e ter| artlc ate mat e

Eurc i 2B ptlkad et s RS G & fensf RE PR iR LisrodSE it A8 forhe
preges gde!Gctﬁ)tnecH/ sthubtutdleuch P %Bs’i‘)tr%%t ks, it fhal %isex%ﬁl ReypRed sgleec?of gounsgneam
the transferring zone and beyond the sécond transfgrrl ng vacuum chanber
(220) . pass (bouctexspel misitoowat laastHiOQ0 partslper nlirutappar at us may conpri se as
further apparatus unit an anvil roll for receiving the conbination of the

ani ¢/ proeeEeegioagd wboime blelRiElrnicRomisgdeodl Beagbmaion o
recel Ving, e S AAMDIAR AR Rle WA SHRSHI Gy THE] r?l%l?@gldpﬁntsfe\% 478, o

mat eri al and receiving a er substrate materi a lonally

parti cekabde rad arrihat Jppardusaoidorprogssaes] Byhaild 8¢ endedtesd éhsfor @& mignaa of n
Figure 1, and further described below, the further processing step/

app@r athegnymtion rthe transfes roagends athaee thacembigationpfdhesbsiate pn%para@m@ ingerial
adhesi ve t i

2012/ 0155%3?-5@‘?? L&%ﬁ'j)gﬁ%@%hon WlHla Xalg SCCOII%,UXI;BFCUI%’II ch\é\gber (220), e.g. where said

combination leaves the second moving endless surface. The process and apparatus herein typically
transfer the combination of the substrate material and particulate material to a “further apparatus
unit”, or to a “further processing step”. This further processing step/ further apparatus unit is thus
25  beyond (i.e. downstream) the transferring zone and beyond the second transferring vacuum chamber

(220).

As for example shown in Figure 1, the apparatus may comprise as further apparatus unit an anvil
roll for receiving the combination of the substrate material and particulate material; the further
apparatus unit/process step may be an apparatus unit/ for or process step of receiving the
30 combination of the substrate material and particulate material and receiving a further substrate
material (optionally with particulate material) and combining said substrate materials, as shown in
Figure 1, and further described below; the further processing step/ apparatus unit may be an

apparatus unit for/ process step of applying adhesive to said combination; it may be a further



18 Sapparatus unit for/ process step of cutting the conbination of the
substrate material and particulate material. The apparatus/process herein
may conprweeoizzdssozi onal apparatus unit (s)/ additional pprarsess/ 0si3ep(s)
that are placed or take place upstreamfromsaid first endl ess noving
surface, or upstreamfromsaid receiving zone, or that nmay be placed / take
place in the transferring zone. For exanple, the 10 substrate materi al

11 i b i t b i erial) .
inEh, SRR S5 (REI0(E SERRRL UMl ity RO GHLALE PRI W e
(100) twmtdriae substrate material (110). The adhesive may be applied in a
pattern, whereby parts of the substrate (110) do not conprise adhesive and

parts of the substrate (110) do conprjses adhesive. The pattern my

cor r espBHAPRIAEYRIOFRSS PRIR 1By q%@rlrs%s@dmnalsap@s@)wdmltt(wéachm@@l POGESHgtep(s)
endl es f 4 her el ri -
o £ DHEE 085 o ke olREoBRRBR TR REFRLETE R S5 O St Bt i

sai d f kdcsitvingo¥dned o it @ BdIpfaas®/ (AR) plackh DEOSRSRNNQ LorR. FBY eLANHE, SBe aS
addi ti onal process step the application of an adhesive to the substrate

prilor swbstrite magaraptlilohmey compusedhefpicalspatieometite paticitlite naanial)For adbranplie,

i ddit] to th b t ti , duri the t f f th

conbi naideb k- 8t e @i adirie theputtr e serih 10 i eau bRl maPriadhiQ: The my
b e . . . 0 sai . !

e p RSt e He PR A O, RherPER Marsds R Bhde PIOH G KR oMR: Rlcle

(301) deynstsiof e subamtd 0¥ do @impiew ditie eVl B agerh indGcore §foné xame pettéh of he
opposite side of the second noving endl ess surface to the second vacuum
chanbetheiresesening (3G)aoh dfedlirsti moying evdlesamaface (4Qovihe ppreains hesem niky thusanestpeise i ng

zone. The, process herein .accor.dingly. ri se additianal process steps
2008 oy A e st E et g s LI bR i 50 D B GRE e o
or to i Frtl erial . in.sai : i :

orvont COu TR0 ARG ELPRLETS b0 AARAS AL EERE B o1

adhesi wéhedive to thd Othstrateprice® tadreaeirmiof €aill paitibelaguhstiatierdvat eri al and am
opti onal additional downstream adhesive unit (310) applies an adhesive to

T L 2 SR L el PR At TS St

an’ anv 10 PP TR A BRI ARRE AR b G SRy SRb RGOy oP YT 5

subgt r adig phmicelaicahateriAOTHE hap 2408 AP CHsWSAHLé Bt d&BBonal adhesive application unit
(301) downstream from the first moving endless surface, for example on the opposite side of the
second moving endless surface to the second vacuum chamber in said transferring zone, and/ or
downstream from the transferring zone. The process herein may accordingly comprise additional

process steps of applying adhesive to said substrate material and/or to said combination or to said

25  particulate material in said transferring zone.

In the embodiment shown for example in Figure 1, an optional additional upstream adhesive unit
(300) applies an adhesive to the substrate material and am optional additional downstream adhesive
unit (310) applies an adhesive to said combination of substrate material and particulate material in
said receiving zone, whilst a further apparatus unit - downstream (beyond) the transferring zone;
30 adjacent the second moving endless surface - such as an anvil roll, receives said combination and

combines it with a further substrate material.

The further/ additional adhesive application unit(s) may be selected from any type known in the art,

in particular slot coating units and spray units.



19 5 The resulting conbination of substrate material with particul ate
material nay be a web and it may transfer to a cutting unit, (which may be
t he furthwo midisgeerein) that cuts the substrate with pactriuseéianessoat eri al
into individual structures. In addition or alternatively, the substrate
material with particulate material mayjgove to a unit that folds the
substrate material over the particulate material, The apparatus/process my
have a - i1 for . ' said trat

ot o AT B S b LR RS HRR b b PR AR Ak FYPE RNl
t o enchasgert fo€a RaftingCutiat(@hreat ma%aie thbefagthdr fat heem) tiiiecigedld Adstay Wigh
done any any neans, for exanple by ultrasonic bonding, therno-bonding or
adhesi patipdaidinmgerial ingo sndhadual struchaes. hn@ddyeoray@ﬂtt@dtlm%x,éhes@ib@trmmteﬁ@m witle
material,. e“g vvittf t he adhesi ve a{){)ic'i cgﬁ%]éyg)n uni t s.hf)wn %% 310) in Fi.gure
1, may PRYFUlak RAsT L BaY nqVA&Y B that foldsd PUAC Fateart Qer thedrrtirdipterBaiedtly e
to at least partially cover and at |east partially imopbilize the

par ti cghatappdrt&piodéss (MHOhavel PEuLREARM Eniblplod@s Rl RS tsbalingHARS fol@dnabetdtel
in fibrous form e.g fibrous layer which 1s at least partially in contact
wi 16 t hatepial bi tuseat thenmbgrateamafetidDyndahdthop sibstmatt Inyatqyzal t ioadnkchpse thecmmti audte

with the supstrate materigl (110). The thernopl astic terial nmay be a. hot
mel t aH}ﬁ‘éféliaﬁ CHAR SFTVEED- ense&éqg H}aﬁq@néﬂﬂﬂi WY, MEHS: {HerAppleal)t pdrasonic
(adhesj ) I i i :orm of fibers of an 20 average thickness
of aboh?@n@eg%g%%n(ggg%pﬁhg%‘é% E(?nsc{l% about 1 to about 35 mcroneters and
an average |length of about 5 nmto about 50 nm or about 5mmto about 30 mm
The f uiThéedhesivbshat anay beadpptied bntoesyidgmnpoul s miateeiak arpe withttbe ndllesias applecation

substrate material (110), or may_conprise a different terial. In certain
embodi HElhsROWI s ?%QP & Figpesr |y farexpmplerber 3 iermeplpsicradnesiveamaterial that may ne

L0800, TP O g S04l 5 08 R B Be0bA e wlRRPRLIRAGDILENE fc

an adhegdnyfe MBihefhHlasB ddREsiRAMaiesidl & Ebfat Gbindl e.g RTR6@SRyer whitl is i gedst on
al so provides a process for making a structure that conprises a conbi nation

of par putiallyainecongtce withl th¢ padicularedmatesalbid 00)adnel opitoeall yapar(idllyoin, cansichyyithibe

apparat ys (1) and onti an 30additional unite as described herein, VO

In certain embodiments, the thermoplastic (adhesive) material may be in the form of fibers of an
20  average thickness of about 1 to about 50 micrometers or about 1 to about 35 micrometers and an

average length of about 5 mm to about 50 mm or about Smm to about 30 mm.

The further substrate material may comprise the same material as the substrate material (110), or
may comprise a different material. In certain embodiments, suitable materials for the further
substrate material are the non-woven materials, useful for the substrate (110), described herein
25 above. As mentioned herein, the further substrate material may comprise an adhesive material

and/or particulate material.

Process

The invention also provides a process for making a structure that comprises a combination of
particulate material (100) and a substrate material (110), using the apparatus (1) and option

30 additional units as described herein.



20 5Thus, all features and characteristics described herein above equally
may apply the processes of the invention. In sone enbodi nents, the process
for maki goaoerosswur e conpri sing a conbi nati on of a sulpstrnst@imedsesi al
(110) and a particulate material (100) conprises the steps of: 10 a)
depositing with a first endl ess novi ngpgurface (40) conprising one or nore
reservoirs (50) conprising particulate material (100), contained by said
res ng
el cad it B RUISEE A JEHEH Micih A0 cn BB A Y B IRRENG O
parti culvehtgonmaterial, in a receiving zone of said 15second novi ng endl ess
surface; whilst providing (sinultaneously) a first negative vacuum pressure
in said receiving zone; b) transferring said conbination of said substrate

o R O R A IR A R A R

(s mul baReaLSh) ol SEARAIRIRKANEOACHIRANRS M n said recei ving zone,

20and transferring this co nation’to urt processi ng step, whereby
theoratio of said first negative vacuum pressure to said second negative
vacuum pressure is at |east 4:3, or as described herein. 25 The process may
be done at ®helepesdingsithspbsiendiess awyig BEaceHdP KOMPrisng PRy ObBOFT CYAEKATS

precursor abs ent structur nts, structures
bsorbent ar ¢ taeempEybh PR it PGkt 1Y s FSer Bl bned
above, the proGesSicTAteitl TPI0) 3G riddty et SR mB N ERSesS bGPice gi(@g%dafbrﬁlraom
appl ying a second, further substrat mat eri al (‘as descri be ove)
optionally belcbglbmaﬁombﬂ sabiteme maerielafndwhattituBGamparidl] @l ratedvingi@reicdlsaidt o
sai d conbi nati on of substrate material (110) and particul ate materi al
(1698); fol di n@e%ﬁ@l@mﬁsétﬂﬁui?ﬁ%s%@%ﬁ}ﬁ]ﬁt providingdyieyltangonslpbd fird pgatiee mat eri al
(100); applyi vg an adhesive t.o sai.d conbi nati on of substrate material (110)
t

and particul a et BYrate lflfﬁl&)receb‘d%%oﬁlﬁ sai d conbi nation of substrate

mat eri al a”Q p@iﬁsfe%‘ﬁgastaﬁi BRI RAtRh of Mid SEIYRAB }HO RS aﬂd}%"r%ﬁate ﬁ\@&ﬁﬁlb ﬁﬁ‘&ug%or €s
and absorbent articles

a transferring zone of said second endless moving surface, whilst
providing (simultaneously) a second negative vacuum pressure in said receiving zone,

20 and transferring this combination to a further processing step,

whereby the ratio of said first negative vacuum pressure to said second negative vacuum

pressure is at least 4:3, or as described herein.

25  The process may be done at the process speeds as described herein. It may be to make precursor
absorbent structures or absorbents structures, for use in absorbent articles, such as sanitary napkins
or diapers.

As mentioned above, the process may comprise the further process step selected from: applying a
second, further substrate material (as described above), optionally being a combination thereof with

30  aparticulate material, to said combination of substrate material (110) and particulate material (100);
folding said substrate material (110) over said particulate material (100); applying an adhesive to
said combination of substrate material (110) and particulate material (100); cutting said combination

of substrate material and particulate material; or combinations thereof.

Absorbent cores and absorbent articles
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invention are for exanple useful to produce (precursor) absorbent
struct ur esp 28120hs®@3 (precursor) acquisition |ayers and/ pom/usbsionkses cores
for absorbent articles. "Absorbent article"” refers to devices that absorb
and contain body exudates, and, nore specifically, refers to devices that
are placed against or in proximty to the body of the wearer to absorb and
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Preferred absorbent articles comprise a topsheet, facing the wearer in use, for example a nonwoven
sheet, and/ or an apertured sheet, including apertured formed films, as known in the art, and a
25  backsheet, an absorbent core, having optionally a core coversheet facing the wearer in use.The
backsheet may be liquid impervious, as known in the art. In preferred embodiments, the liquid
impervious backsheet comprises a thin plastic film such as a thermoplastic film having a thickness
of about 0.01 mm to about 0.05 mm. Suitable backsheet materials comprise typically breathable
material, which permit vapors to escape from the diaper while still preventing exudates from passing
30  through the backsheet. Suitable backsheet films include those manufactured by Tredegar Industries
Inc. of Terre Haute, IN and sold under the trade names X15306, X10962 and X10964. The
backsheet, or any portion thereof, may be elastically extendable in one or more directions. The
backsheet may be attached or joined to a topsheet, the absorbent core, or any other element of the

diaper by any attachment means known in the art.



5The di mensi ons and val ues di scl osed herein are not to be understood as
being strictly limted to the exact nunerical values recited. |nstead,
unl ess otwerwi2asspeci fi ed, each such di mension is intemrdedstamemsns bot h
the recited value and a functionally equival ent range surroundi ng that
val ue. For exanple, a dinension disclosged as "40 nmmi' is intended to nean
"about 40 nmmi'. 10 WO 2012/015802PCT/US2011/045323 23 5CLAI M5 What is

cl aine t
L
i ncl udex@t numerical V:ﬁﬁes&eélteﬁsmst@m luﬁ@s@@tﬂhﬁ&& @B&lflé@%a&}ﬂéﬁkh Wrhéhsidndé neGide®n

of novenent gﬁm» and with one 10or nore of reservoirs (50), said first
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material (110) for receiving said particulate material (100) fromsaid
first noving endless surface (40) in a receiving zone and for transferring
said 15 conbination of said particulate material and said substrate
material in a transferring zone, said second moving endl ess surface being
inl8ai d receiving zone adjacent a first vacuum chanber (210) and being in
gas comruni cation therewith, and said second noving endl ess surface being
in said transferring zone adjacent a second vacuum chanber (220), and being
in gas conmuni cation therewith, said receiving 20zone and said transferring
zone being adjacent (in MD) one another, whereby the ratio of the said
negative vacuum pressure in said first vacuum chanber (210) to the negative
vacuum pressure in said second vacuum chanber (220) is at |least 4. 3.
2. An apparatus (1) for making a structure that conprises a conbination of
a particul ate



25material (100) and a substrate material (110), including: a) a first

novi ng endl ess surface (40) with a direction of novenent (MD) and with one
or nore olonemanssRrs (50), said first noving endl ess seciraseoii4®32and
reservoirs (50) thereof being for transferring particulate material (100)
to: b) a second noving endl ess gurface (200) with a direction of
novenment (MD) carrying 30a substrate material (110) for receiving said
particulate material (100) from sai dCiAgﬁtS novi ng endl ess surface (40) in a
receiving zone and for transferring sai WO 2012/ 015802PCT/ US2011/ 045323
24 SCoWat' on gf _said particulate material and said substrate material in
a tran }Sichladm? He, said second noving endl ess surface being in said

recei ving zone adjacent a first vacuum chanber (210) and being in gas

comuni cat i1onAhH hepawut 1) fRdnddida SECANE HBRVEMGPrRBY b eSMbHHAIRGE aDRirti@ldt®)
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gas conmmuni camiterialt(hed)ani aisubstraiednatered( MiOhgndodingie and sai d transferring
zone being adjacent (in MD) one another, whereby the first vacuum chanber
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area, and the ratio of the first open area to the second open area is 3.4

150r |ess. 3. An tpdbatngdor(tidnsizsingpacicaiate materialX100).to:An apparatus as in
claiml, 2 or 3, whereby said first noving endless surface (40) is a 20

cylindrical rotatin ndl ess rfac ti round first orHé45);
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second vacuum chanbers are conprised by said second stator. 255. An
apparatus (1) as nmoavig @&ndbesk, swhareelbdd)sai d freqestingrrens gandn ddre sanderhgcenid 40)
has_a
15 combination of said particulate material and said substrate material in a transferring
zone, said second moving endless surface being in said receiving zone adjacent a
first vacuum chamber (210) and being in gas communication therewith, and said
second moving endless surface being in said transferring zone adjacent a second
vacuum chamber (220), and being in gas communication therewith, said receiving

20 zone and said transferring zone being adjacent (in MD) one another,

whereby the ratio of the said negative vacuum pressure in said first vacuum chamber
(210) to the negative vacuum pressure in said second vacuum chamber (220) is at

least 4 : 3,

2. An apparatus (1) for making a structure that comprises a combination of a particulate

25 material (100) and a substrate material (110), including:

a) a first moving endless surface (40) with a direction of movement (MD) and with one
or more of reservoirs (50), said first moving endless surface (40) and reservoirs (50)

thereof being for transferring particulate material (100) to:

b) a second moving endless surface (200) with a direction of movement (MD) carrying
30 a substrate material (110) for receiving said particulate material (100) from said first

moving endless surface (40) in a receiving zone and for transferring said



plurality of reservoirs (50), and said first stator conprises an air
chanber (46) for containing pressurized air, and said air chanber being in
ai r - commmwocatzassoa th said plurality of reservoirs or pamrtustéienesststo
facilitate rel ease of particulate material (100) fromsaid reservoir(s). 30
6. An apparatus (1) as in any precedingqclaim whereby the cl osest
proximty point (CD - extending line) between the first noving endl ess

surface (40) and i : i .57 1 i :
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35bet ween 0.5nm and 30mm WO 2012/ 015802PCT/ US2011/ 045323 25 5 7.  An
apparatus (1) as first @caimchambgieZéyandneeingtn gaso¢ommuenicaiinyigergivithhand said
cylindrical first noving.endl ess surface, or aof the.first stator to the
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conoect ed to the zsanadwalutimsfeang(z24Obsinpidjienadn ¥MDWidnb agoth@nnect i on t hat
conprises a gas flow regul ator. 9. An apparatus as in any of clains 1

to 7, whereby the first vacuum chapber is.1l5connected to.a fifrst
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present in said sEX)hek &tjakntsaldd3Cindansvisaerdldss higtace QU Rthankawihas a
MD di mension defined by a first angle (a) and said second vacuum chanber

has a MD di mensi ¢ecodebpemsaied pndthearionel ththgiseogen3yeadn dhe deeondapen ash isd:4o0 p
is 2:3 or less. 1 11. An apparatus (1) as in any preceding claim whereby
t hé” conbi nation OF'%%i d substrate

3. An apparatus (1) as in claim 1 or 2.

4. An apparatus as in claim 1, 2 or 3, whereby said first moving endless surface (40) is a

20 cylindrical rotating endless surface, rotating around a first stator (45); and said second
moving endless surface (200) is a cylindrical rotating endless surface, rotating around a

second stator (230) and said first and second vacuum chambers are comprised by said

second stator.,

25 5. An apparatus (1) as in claim 4, whereby said first moving endless surface (40) has a
plurality of reservoirs (50), and said first stator comprises an air chamber (46) for
containing pressurized air, and said air chamber being in air-communication with said
plurality of reservoirs or part thereof to facilitate release of particulate material (100) from
said reservoir(s).

30

6. An apparatus (1) as in any preceding claim, whereby the closest proximity point (CD —
extending line) between the first moving endless surface (40) and said second moving
endless surface (200) is in said receiving zone and the distance (d) between said first
moving endless surface and said second moving endless surface in said proximity point is

35 between 0.5mm and 30mm.



25material and particulate material is transferred to a further apparatus
unit, said further unit being a anvil roll or drumfor receiving said

conbi nat iwo 2arebisgpei onal | y conbi ni ng sai d conbi nati on wpCh/ts261a0833e3
substrate material. 3012. An apparatus (1) as in any preceding claim
conprising upstream and /or downstreamp®f said first noving endl ess surface
(40) one or nore adhesive application units (300; 301) for applying an
adh%sive to said substrate (110) and/ or to said conbination of substrate
(110) and particulate material (100), respectively. WO
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conprising a co nation of a substrate material (110) and a particul ate

mat erial (100)oving cedley S@ﬂfacech ol dlrolerist statgr tnitheradiug of gie celmatirisglssenand meying

rface (40 r nor.e rese 10(50) conpr n
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substrate material (110), carried by a second noving endl ess surface (200)
to forma conbination of a substrate material and particulate material, in
a necei vi n@. zanepmiratseasdn ae¢ piecediipydlaieh, ehdict $ shesfirsthac@im alinter ozlllogiarng
simul taneously a first negative vacuum pressure in said receiving zone

15d) transf eriecosl wanem ebiphansiilo aresonacsied te issematvacuwt @m(%ﬂo),amqferably
particul ate rial thrtﬁ?t%h a transf%Hrl ng .zone of said second endl ess

movi ng surfac@“ﬁéﬁ‘aﬁ“ﬁf%‘?ﬂ QRIS A TRR SR8 vacuum pressure in said

receiving zone, whereby the ratio of said first negative
vacuum pressure to said second negative vacuum 20pressure is at |east 4:3.
14. Proces9. aAnappacitad anid Any vhaaiabyl t8 4| dhér'ehs;sﬂqelﬁieqaaéuum shamben2pOeissure is
-6.5 kPa or |ess, pref erably bet ween -6.5kPa and -20 kPa, and said second
nedative vacuingstakEedtEss W fdAd0x) and hpsecond vagugpgamber (220) is

connected to a second vacuum fan (240b).

10. An apparatus (1) as in any preceding claim, whereby the first vacuum chamber (210) and

second vacuum chamber (220) are present in said second stator (230) and said first

20 vacuum chamber has a MD dimension defined by a first angle () and said second
vacuum chamber has a MD dimension defined by a second angle () and the ratio of a to

B is 2:3 or less.

11. An apparatus (1) as in any preceding claim, whereby the combination of said substrate
25 material and particulate material is transferred to a further apparatus unit, said further unit
being a anvil roll or drum for receiving said combination and optionally combining said

combination with a further substrate material.

30 12. An apparatus (1) as in any preceding claim, comprising upstream and /or downstream of
said first moving endless surface (40) one or more adhesive application units (300; 301)
for applying an adhesive to said substrate (110) and/ or to said combination of substrate

(110) and particulate material (100), respectively,

35



25 15. Process as in claim12, 13 or 14, whereby said process conprising
the further process step selected from applying a second substrate

mat eri al ,wopbi2onsdoky bei ng a conbi nati on thereof w th aprparusc@uloaizes
material, to said conbination of substrate material (110) and particul ate
material (100); folding said substratejgmaterial (110) over said particul ate
30 material (100); applying an adhesive to said conbination of substrate
mategrial (110) and particulate material (100); cutting said combination of
substrate material and particulate material; or conbinations thereof.

16. Procesq 3f piocéweKirigakangst sthitud €orhpisingCcOdimibiSeidn of irbd e heeridlf(110)
particul ate material (100) 35and a substrate material (110), using the

appar at us ( 1)angfa payculptemeigiialg 100)gherstep of:

¢) depositing with a first endless moving surface (40) comprising one or more reservoirs

10 (50) comprising particulate material (100), contained by said reservoir(s), onto a
substrate material (110), carried by a second moving endless surface (200) to form a
combination of a substrate material and particulate material, in a receiving zone of said
second moving endless surface; and providing simultaneously a first negative vacuum
pressure in said receiving zone;

15 d) transferring said combination of said substrate material and particulate material, through
a transferring zone of said second endless moving surface, and

providing a second negative vacuum pressure in said receiving zone,

whereby the ratio of said first negative vacuum pressure to said second negative vacuum

20 pressure is at least 4:3.

14. Process as in claim 13, whereby said first negative vacuum pressure 1s -6.5 kPa or less,
preferably between -6.5kPa and -20 kPa, and said second negative vacuum pressure is

between -0.5 kPa and -5 kPa.

25
15. Process as in claim 12, 13 or 14, whereby said process comprising the further process step
selected from: applying a second substrate material, optionally being a combination
thereof with a particulate material, to said combination of substrate material (110) and
particulate material (100); folding said substrate material (110) over said particulate
30 material (100); applying an adhesive to said combination of substrate material (110) and

particulate material (100); cutting said combination of substrate material and particulate

material; or combinations thereof.

16. Process for making a structure that comprises a combination of particulate material (100)

35 and a substrate material (110), using the apparatus (1) of any preceding claim.



