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creating a pulsed streamof particles Field of the invention The present

i nvention provides a method and an apparatus for form ng pul sed stream of
particul ar w@gbgrhah, allow ng high pul sing frequencies, a3pgybgiRg;
particularly suitable for the productlgn of di sposabl e absorbent articles,
such as baby diapers and the |ike i nvention is further directed to a
kit or pack of individual absorbent articles which can be produced using
the nethod and the apparatus. Background Creating constantly and quickly
repeating pul ses of particulate material suspended in a carrier means such
as air has been a | ong Iastlng desire for nany applications, in particular
for pul ses whic od wed 5 forcrepting a d stream ofpartigleshei r shape,

to their frequency, and to the amount of naterlal transferred during these
pul ses. A particular useful application is during the manufacture of
disposableF&Hdaﬁhheﬁnuanﬁonles such as baby diapers adult incontinence or

fem nine h ene nd t he re nu ur| | t high
oy oduct s on TecaesBRratD arhtaes A petBi S AF APRRHEDhY hifng fRel] " O
appar at us &ndan‘etohmhrﬁ@nars mmriattg albuswuagalmgbr puiging sfméqtdanpmst |anul beiagpowder s

ontoasubstrat S ' attere 0 a rotatable

di sc nenberpa“\)%‘q{b{ q?g fo[ ﬁ@spro H%‘%S'\Ag’ ﬁboslaﬁfe %@‘?r%ﬂt@ﬁ‘% S, 58P @8n of the
powder can me%,éﬂérrg)ug@tﬁeq.kéeach an underly| ng substrate, whilst the

non- passing powder is recycled to the powder feeder. Another nasking

process is described . in PCT publication WO A-92/19198 éﬂl?erneborn Ther eby,
a device fQE ingmMionts ﬂ@‘hﬁbﬁi'cht':"r“e@ it g RRskioh NAigHa) pbsRIPRR aLliCIeRs an

apertured Rglién cmbébrdaw@@ugngth@mamoerar@lthwep aafishas a particle
di spenser to dispense particlés in a uniform pattern I n the shape of the

apertures of the belt. The particles not dispensed through the apertures

are recycl w the particle feeder. *166166*
RRERRRRRN 1]

Creating constantly and quickly repeating pulses of particulate material

suspended in a carrier means such as air has been a long lasting desire for many
applications, in particular for pulses which are well controlled both with regard to
in their shape, to their frequency, and to the amount of material transferred during
these pulses. A particular useful application is during the manufacture of
disposable absorbent articles, such as baby diapers, adult incontinence or
feminine hygiene pads, and the like, where the manufacturing aims at high
production speed and low variability.

in US-A-4.800.102 (Takada), an apparatus and method for spraying or scattering
solid particulate powders onto a substrate is described. The powder is scattered
onto a rotatable disc member, which has at least one opening through which a
portion of the powder can pass through to reach an underlying substrate, whilst
the non-passing powder is recycled to the powder feeder. Another masking
process is described in PCT publication WO-A-92/19198 (Perneborn). Thereby, a
device for depositing particles on a moving web of material has an apertured belt
which moves over a material web and has a particle dispenser to dispense
particles in a uniform pattern in the shape of the apertures of the belt. The
particies not dispensed through the apertures are recycled back to the particle
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feeder.
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use the gravity for accelerating the powder particles, and are @&Y
pul se frequency and hence overall production speed. Further, as part of

t he powder witedsivened to the device is recycled, there ispopnuYoshsisted
control of the anmount of powder di sposed on the substrate, and hence in
the produced article. US-A-5,213,817 (Pelley) describes a powder spray

ej ector oscillating over a flow separator, which separates a portion of

t he powder being deposited on a web, and the other portion being recycled.

Qt her appr Rﬁ*%hﬂésé%?st@hhlsils@ghé’%ra@ﬁ‘y &irracééléﬁﬁﬂ“?‘tﬁé sm@érq)aand%ﬁ 20d aparticle
stream such as desScrib 27,346 (Kai ser), US-A-6,033, 199

( Vonder haalimiteq ip pulge Beguency and @W%@Ygra&ﬁ’%’b'ﬁ%ﬁ’h%wdaﬁﬁnﬁ?’oé%%”106r
provi di ng ghedweRd defvdrb Itc?theséer\/%ms'récﬁﬁﬁfmé?@% or\ﬂ’Q‘ﬁﬁﬁbH cAnfreNdfitRsIous gas

entrai ned streamof particles is <centrifugally diverted into an
accumul at i @mouemfcmwdfer gisposrst @n the subskateeand henop in thesemdrepdiartislgch as by

t he use of zsﬁ‘ﬁe el feMH Ik SEfio Powder
spray gun er er'n hi (Pvez%)gm ty nﬂé% ép&gﬁéﬁs;ﬁ&?s i nﬁggtém%@v%@ké?ent I‘vgl ned air
cont ai ned Beparatgrbwhleh@fepamsgalmmﬂw&¢Hh¢ Boaies tRingvierisited dinse Webes a
powder spr an inverted flow anplifier is |ocated
adj acent t%xgﬁ%eé | n?P;?érﬂé#?ﬁM@%CS{blt@g enhance bl ending of powder within the
gun. From Otieeri appesaobds nbemulamgqu Bneair, stteae tol @aztech pasetbpartisle steppl i ed to a

downstream ai,r _fl r ai ned
powder wt RY ‘?P Ay 8%8?/@5@(:' ‘L{fé#\rﬁ@afn# éf a%ag%% essgaé g?# H@%Wor?d étpaaggﬁ]ﬂé r ol
_sI_Kst em \cI:\gnUISe&s szamqplepapFﬂryaripanatupmndqrromﬁsabypmvmsg acpunshael moticly gun.

e powder, punps e.sa e conventiaona ent S,
U A o 7708688 (e GriettereiS 2 Sarndiie 828 srtsied LBRLRT PaBERE g
vol umet r C c@ritrifligaVly ddleirted mmtem iagtuhaktibngegion] fremf wherelt ds i selpctivelpant i ty
of powder into a nmanifold I|f|ers connected to

passagewayg'SFB?’IQEG sych asry tHﬁH?‘FB}Gp”lﬁﬁgﬁ 304 teaches that a problem

associ at ed pd-hby 5Ny ;MulBé‘r\)\QI%rcloBééfﬁspdvﬁdetr RBradi dun »Qh'érbbh high Qbroaimanag a
consistently accurate feed rate of owder mmteri al IpeC| al when a

spray gun iSSS¥fdpdmeact prar antraierair capigined dp the H&(f"e° Thaeog"l"blH% A hat the
use of Ve”ﬁwdo,mldé}yﬂﬁéloWa%%& 8prag gun apparatus wherein an inverted

flow amplifier is located adjacent to the inlet of the gun to enhance blending of
powder within the gun. From the inverted flow amplifier, the blended powder is
supplied to a downstream air flow amplifier which is operable to impact air
entrained powder with a high velocity stream of compressed air. A powder control
system controls powder supply from powder supply pumps to the spray gun. The
powder pumps are said to be conventional venturi powder pumps.

US-A-4,770,344 (Kaiser) discloses a powder spraying system including a
volumetric or gravimetric material feeding device for metering a quantity of
powder into a manifold, and air flow amplifiers connected to passageways formed
in the manifold. Kaiser '344 teaches that a problem associated with venturi
powder pumps is the difficulty in obtaining a consistently accurate feed rate of
powder material, especially when a spray gun is operated intermittently.
Applicants have also found that the use of venturi powder pumps and associated
fluidized bed supply systems is undesirable because of difficulty in controlling
powder feed rates, and because such systems can result in poor powder pulse
definition. US-A-4,827,346 and US-A-5,017,324 (Kaiser) disclose additional



‘fluidized bed supply systens is undesirable because of difficulty in
controlling powder feed rates, and because such systens can resuItZZINONogmﬁ
powder pulse definition. US-A-4,927,346 and US-A-5,017, 324 (Kai ser)
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enbodi ments for depositing particulate material into a pa h a spray
gun, including an enbodi nent having ah inverted flow anplifier and an
enbodi ment having a rotating screw for providing a netered quantity of
absorbent particles. US-A-5,037,247 (Kaiser) discloses a powder punping

apperalus B AnAv 55 Holes RSSAEYRY, ARLAD by SLBCURS o Bkyding o val ve

nmechani sm sirablle to i1 nc a valve in
the air ej éciuling an @nbediteerd having' ale invertet dtow ampliffee amidr ars ampbgimenbe

ext endi ng between val i nl , t her eby
elimnate ?ﬁ\é'\ﬁ\%&/ﬁgﬁﬁuﬁacéééﬁ"6{;&0}\'@@9&]fﬁ%?}e%eiu%@'%g@%%poﬁﬁg%t %girélespomder
punp desi gikS-AB00eRA/247, (Kaiseh) disclasescanpewdertpumasing hppatatscheimigeageeradri a
requiring a_val ve assenbly adjacent to or wthip the gjectaqr, ich may not
e " or acti BareasE vy et paats BFESF flloknB A Tatd ibeliehaR. BhES! Sy eibey,
geonetry Qi?'mﬁigs aéﬂtﬁﬂe fbhadedappavadh e diagecion teelimbate thhadeddwmnepri marily
create a pul se as i stre i ch accel erat th articles to
create a plll %agMP@%Bgt?@%ﬂﬁ“@ PRYiesa the J@lve QP‘?%%I@%@% & BH PR icult to
control i nb_@ﬁfxbalrﬂ tABIRDY leliminatd et pawdea pufsertaillWgastiict BxpsReridedqniether es  and

hi gher particle flow rates. Henceforth, the present inventjion ai

. t
over com ng PPIVAEE BYTB HESIgns-tHRwayss iCh aparangement bag the digadvanipgs, gf%gar dto

pul se frequeqfiing g vasvet ssehitabijaberti i8R rwitins @skleldoRst, FARAGRay Adt BEl | as
with regard to higher throughput on a per basis, so as to satisfy the

: pa
requi r enentPERGIEAINBHVENaBTIHRNIN 8YeTY cinstaiiation;flueado SPaGRt PeGeBBREYt i ve t he
invention prAviggs. @ kit or pack of individual absorbent articles in a
cost effective manner. Summary The present invention is a nethod of
creating aThebeedpwackemhave ipanomraeshatrthay pamerilyegreatesmpulsethbah/ Rificl udes

the steps gireﬁrlﬁs Rﬁﬂ&ﬁ %c?le%té?tthg%a%cﬁgs 36" &8k gﬁ’l@éa i ﬁrﬁ‘é? I dye@nfarrier
means, guiding this tirst streamto a pulsing meanS, accumulati nfg a
portion of Hdveyver,suchiaylpdsesrara diffi¢ult tagopialnhstable manaepin parigular for
higher pulse frequencies and higher particle flow rates.
Henceforth, the present invention aims at overcoming limitations of the known
systems, in particular with regard to pulse frequency so as to allow for higher
production speeds, as well as with regard to higher throughput on a per pad

basis, so as to satisfy the requirements of modern absorbent article design.

As a further objective the invention provides a kit or pack of individual absorbent

articles in a cost effective manner.

Summary
The present invention is a method of creating a pulsed stream of particles in a

carrier means, which includes the steps of suspending a first metered stream of
particles in a carrier means, guiding this first stream to a pulsing means,
accumulating a portion of these particles in a pulsing chamber of the pulsing
means, which further houses a separator means, and emptying the particles out
of the pulsing means by a suction means, whereby the accumulation is
performed by interrupting the stream of particles as flowing from an inlet of the



‘means, which further houses a separator neans, and enptying the par?i CMF\\;
out of the pul sing neans by a suction neans, whereby the accunul at (;n 5 2008
performed by interrupting the streamof particles as flowing froman inlet

of the 2 7w B81Ve2006 WO 03/101622 PCT/ US03/ 16373 4 pubSigs@ans to an
outl et of the pulsing nmeans by the seplflrator means for not |ess than 95%
preferably not | ess than 90% nore preterably not |ess than 75% and even
nore preferably not | ess than 50% of said tine of a pulse. Preferably, the
separator neans rotates in the pulsing neans. It is also preferred, that

the suctio ulR8MHodris BMar St Iof the YRGnGInRSdrRIby P sRphidid-heind iPAoE0axi al

ejector, p y positioned in proximty to the outlet of said pul sing
nmeans, andlessHhizan 836, pieterably nebiass than Pe% Mass Eefprably RAtileastthar dSthe out | et

of said pulsi r | Db " It arly suitable for
creating péﬁbsggenaﬁ%g&ﬁﬁ%gﬁlgﬁggéggihaatnrﬁbzgts){ émlgk'ﬁl-?fpcgraeﬁflg%abl y nore than 15
Hz, even nBrafepblyf thestsparatnbmeanhetates inthe pulsing meansidt is algeepreferiede present
i nvention s t (0] | .Si-ng:. t t rA ar

mat or ar i 17 e RE piers”le B RLA: BE otk s HEBB B CopRHL ST s
having an kejecer, praterahly besitioredinlpsoxigity teatieeutliebelesaidipulbiog eneanst ak®n and
conpri sing

Che out ot tiap 0 LR, pfFERRSs toRed E AR 40308 A0S skl il 11 1Y ©
particl es baiaveelhe hreseritehvemiontibepantidulaty Switabfeofor ereatingpnlses%u%t a

or e prof ofRANSPGHGR 24186 15k mperaeh et i 18 e 9B A heABIAYE SYET

more pr ef ef@BYSPY A

means may bpeordgsdn@®EeHzt 0 not interrupt the flow of the carrier neans,

whi ch preferablé is a gas, such gs air. . It is alfo 8reflerred Lha t he
suction medhé fHaheaspent (he PrespRLnYprlign s an,aPRAAtUR JOF BylSing A, melered; o)

ej ector, prgbahalpartiRerimases in & dafinédns dongriving) atretering meaing, aul si ng
means, and that the suction neans is go itioned. in 5ro$i r’qté to,.the outl et
of said pRusngg MaRASshaying A (Heth&n B'zeécta PHising, Gaambein acated; Me€ o o ki t

or pack of HehgaH SRbomBRORE @Nepatbtbt Alcahs, AME addlRAOD d¥anardriapiged ikei ng
produced by a nethod of sta_f) manuf acturing, the kit or t@s?ai{ﬂ% bsor bent

l e
articles cOPfimiy Ahtheroytishstherteparigl Pratals FREGIRIMEHHP i%h have
been produGRekifRN5&HEER RS ¥niBYadd the outlet for not less than 95%, preferably not

less than 90%, more preferably not less than 75% and even more preferably not
less than 50% of said time of a pulse. The separator means may be designed to
not interrupt the flow of the carrier means, which preferably is a gas, such as air.

It is also preferred, that the suction means is an venturi- type ejector, or a ring-jet-
type coaxial ejector, preferably positioned in proximity to the outlet of said pulsing
means, and that the suction means is positioned in proximity to the outlet of said

pulsing means.

In a further aspect the invention relates to a kit or pack of individual absorbent
articles, the absorbent articles being produced by a method of staple
manufacturing, the kit or pack of absorbent articles comprising at least 10
individual absorbent articles which have been produced consecutively by the
method of staple manufacturing, the absorbent articles each comprising a
topsheet and a backsheet and an absorbent core encased between the topsheet

and the backsheet,



met hod of staple manufacturing, the absorbent articles each conprigiyngg\a 2006
topsheet and a backsheet and an absorbent core encased between the topsheet
and t he backsheet, 2 7 NOV 2006 WD 03/101622 PCT/US03/16373 5 the
absorbent e @nemaprising a first material providing forpariismaézrabsor bent
capacity and a second absorbent materigl providing for a second absorbent
capacity, the absorbent material having a |ongitudinal direction, the
absorbent core conprising a front half and a rear half, the hal ves having
equal length as neasured in the longitudinal direction, the front half of

t he absor bej as@Fisnt 6EFBRIdnTIriRGhg Efirst mawﬁaﬁﬁ%/@fngtfbea st apsorabmor bent
capacity, the second absorbent material conp y the absorbent

materi al ofaracity apd a spsons 3bsHReRt m%'[?E‘?'d%r%‘éd'ﬁawrrﬂgs%of‘gtagﬁo%f"ght the kit
or pack of ?ﬁa?ﬂ?blﬁetab%rtb'eﬁi ﬁﬁtehammgaa IoRYRIAEE dir@&ﬁ’én ¥Rl atdorheiien as the

aver age of otal wei ghts of parti cul ate absorbent material of
i ndi vi dual CalietQQEmRi!§lngt¢1§0'Rtlf‘ta”cﬂndp?a@ﬂf Balf, dpe; Balveh havipg payaldengiids ng a

ki d%aéh#efaﬂ? ehltoﬂ%ﬁldn‘lﬁ'dﬁgﬁtloﬁa rUli Rl BAFBhuRBreecstev al i on of

the total wel articul ate absorbent material of i1 ndividual.
articles f |comptl$leg meove thaneb Q% vhihewecgnd absgieerticapaeity, theasegaPd devi ati on of

total wel ggbgt#]rgsvhgﬁﬁtehg%n%r‘sgﬁ gyrlﬁeeéb&)‘?ﬁ tn?%tgrgzgsl p‘f’&a&h@f hbABE&Pef 9- 1 A,

B, C, and enat agrans O 2A and 2B show
schemati ¢ prtetesitavirigom toddl vwgh]rihaﬂ@m ppcieaf, ansorharmarm@s haaingiecl e f1 ow path

Schomat ¢ FrEcoRatel WEEHRkER s IBHPHG b Puolhdof hobdiis, IO

i nvent i on. absgrbedt rAateInabmfgrhﬂMdaalahwese}JBﬂpl argaokmbausorbamtcarﬁdes separ at or

Cont ext ~of o0 SEdhd dBtaorlth BRI BLC AR 1RERE oh AN SR LT

tEe time depedwaigniof thepmrticutdte abk@tyemtrmateuardfamdwldummmdemfg)rpam ern.
This pattern can be described via the | ocal rial er tinme
i nterval (|a|¥e[ﬂ9f5tt§tabwe§ﬁ§é@ﬁ’e"éﬁﬁ sfap QQFY'F}HO'? P%f?éﬁ“&ﬁthgb%‘?ﬁ g8 time

interval fof the pul se.

Brief description of the Figures

Fig. 1A, B, C, and D show schematically diagrams of pulses.

Fig. 2A and 2B show schematic presentation of an uninterrupted, continuous
particle flow path (Fig. 2A), and an interrupted flow path (Fig.2B).

Fig. 3 A and 3B show schematic presentations of an exemplary pulsing means
according to the invention.

Fig. 4 A through 4 C show exemplary embodiments for separator means useful in

such a pulsing means.

Detailed description

Within the context of the present description, the term “pulse” is used to describe
the time dependency of a particle flow in a certain, repeating pattern. This pattern
can be described via the local flow of material per time interval (in units of g/sec)
and a repeating frequency defining a time interval for the pulse.

Thus, in Fig. 1A, a typical pulse pattern 100 is depicted, showing an example for
a repeating particle flow pulse. The pulse has a pulse duration 110, a pulse

repeating time period 120 (defining a pulse frequency), and a peak pulse flow



*Thus, in Fig. 1 A a typical pulse pattern 100 is depicted, show n

exanple for a repeating particle flow pulse. The pul se has a puls 7 NOV 2006
duration 110, a pulse repeating tinme period 120 (defining a pul se
frequency) waadosz2peak pulse flow 2 7 NOV 2006 WO 03/ 103ER8s0Rs6373/S03/ 16373
6 rate 130. If there is no particle féow bet ween two pul ses, the m ni num
pulse flow rate 140 is equal to zero. " The particle flow can be further
described by the average flowrate 135. The particle flow can al so be
expressed by the particle density, defined by the vol umstri c flow of

particles ediyiidgdy Iﬂ'}éré’ Y Hgﬁéﬁicﬁa gldvg’p/eﬂ\feenatWB pu\%spﬁ'{ett‘n the

pul se can have two (or even nore ateaus w't secon pI at eau“flow rate
150 for a sieoHd il aaualdodzarat iTbe parkigle Jﬂ.w (:@re@e fEirget Bescrtieidc by dheen

further may, Qr%géﬁl@%r ngb?%g fﬁ@%aﬁlcﬂafé Bdexngs'ségtbyftRH ST at i on

and frequenc a secon urati uency (157,
159) can bdensityt da@nﬂdslbbeme Wemetrioviiow et:pamqms gividesliby eokimatree’ flows ot ert ai nl y
often desired, but generally the shape will differ to a certain extent,
and in the extrene, a can be forned by gradually increasing and decreasing
fl anks 170)n paf@licimecabey. the M)ise Wanhhawvet hveo domeesst mrbre) Ipdatpaiess edth a

descriptio t | 0 s. used des be the p of a noving
obj ect, 8%005@ Qagéz;ﬁ“t {lé‘fve&%%owrp%t%c%# v%%tﬁa‘f ratllo(pcéme Eég %%h as
Cross- sect F@m avhiers eddrO fuaticbr 228y bk mtetrnuledZ@eaBlgs hQWnwhéreby faeflrscherratl c
t F 2 t t t f
o parti ol cPOaR AJGET B euerey) Q4S9 200 £i5°e0) ROSTEHER Mdcat; on
220 (outl etrpquerddyqus7,eIsopoat BE dRENGUISHYE | caI bar rier, as indicat ed by the
contlnuous rrows 240. It is calledlnterruptega i f apartlclels hi nder ed

by physi call Ne|SRPWP dectangiiar 8§'5§c9rﬁ‘éﬁﬁt'lsé‘§l"‘?5’/‘ nedesiisdaPit denerllydi ed by a

rotary val ¥Rapem@maiffer 268G cdidin tdtent 8fd o okif&rhe, W ddn be fémwed flow
pat hs on both sides of the barrier, as indicated by the flow path arrows

245 and 248aelepeiagsing. andmcr%%smgdfa%d?@é80a(r5§%f'an1@rrents of fluids Iike
gases can Wﬂﬁl&ftﬁé icBRExi bPYhe PAldERt G@Q&.pﬁbﬁOthQOfeJﬁnC%w ?%U% aSedd | as

interrupted ones), the term"particle’ used herein to describe discrete
solid part deserpe th%PaMr?p'I“QV'PE apigst, @é’ﬁh éf(ta RsFrticley A oy pthebellyesr Hent

articles ifocafbndBudk a8 dPEHsdRBbhaldress 28 afd P8O APAQLBEBHO as shown in
the schematic cross-sectional view in Fig. 2) is called uninterrupted, or
continuous, if a particle can move from such a location 210 (inlet) to another
location 220 (outlet) without encountering a physical barrier, as indicated by the
continuous arrows 240. It is called interrupted, if a particle is hindered by physical
barrier, such as schematically and exemplarily indicated by a rotary valve
element 230. For this instance, there will be separated flow paths on both sides
of the barrier, as indicated by the flow path arrows 245 and 247 respectively.
Whilst, of course, also movements of fluids like gases can be described flow
paths (and also both continuous as well as interrupted ones), the term “particle” is
used herein to describe discrete solid particles, for example in the context of
disposable absorbent articles it can be absorbent particles, or superabsorbent
particles, which are essentially dry particles having a particle size which can
range from several microns to several millimetres. Such particles can be

suspended in a “carrier”, such as a gas such as air.



‘particles, which are essentially dry particles having a particle size nolvi 2006
can range fromseveral mcrons to several mllinetres. Such particles can
be suspended in a "carrier', such as a gas such as air. 2 7 NO V 2006 WO
03/ 101622 RJé3do37 16373 7 Description of the features opctheshégsess and
apparatus The present invention is not.limted to a particular application,
and flow rates, pulse frequencies can be varied in a broad range w t hout
departing fromthe essence of the present invention. However, the

foll owi ng explanations will refer in certain aspects to specific exanples,

whi ch wi || R@criptithtdh el febiuféd biltle bR:eBE 8AEBbparatii¢ention to this field - the
manuf act ur e of di sposabl e absorbent articles, such as baby diapers and the

li ke. PartilOpLresenhiny@ation is GoERad Rq prItisHsaRRlciany 2Bd flQlrateef i ned

particle mpgRelifRiendéLsan hevad ih@WrBhd réRtitidut BESABAEHBMRS flow rates,
are well known in the art. Such a neteri ng apparatus can include_a hopper
\ 2

with, for éegsgRsesf thespresantirenipn. dieiveveshe foligwing explanatinngwillyater #ont r ol .
A suitable erd | I I W acture of
Sbsor bont - SPRRE|dsBei8 RS @Riclqs Whith il B Wikt (it the ey ac) CLs 7

avai | abl e finventioaeto thisifield nthe manyfBet ofi dispasable absadienhariclesr susl asappar at us
can be opey : A mass flow rate of up to about 1500 kg/hr or
nore, pref ggggﬂi?tpgres%\re@ethg%ékg/hr and 1200 kg/ hr. The particle netering
apparatus can be connected for further conducting the netered particle

streamto %ag!?ﬂ@ﬁg&k%@erﬁans' A typical exanple for such a connecting

nmeans is a I nner dianeter of about 2.5 cm (about 1 inch).
Pr ef er abl y Mdtbeng daviees tr provadeswdb elsfimext phdicie whas floadmpdss, on padicdBr as
this mght influenc he. |1 of th rticle stre |f tering
appar at o SREPEHEPGAPERRSEHAR, ke pheL RRML ) o B & theFrdGard 10
t Eei r rel atdpparadgstdn inoiudg,a hidppee with, fod examdlef @ screwcfepdércand@aosleton carry
the particle fromt teri,ng.apparatus to th ul si mea b gravity
woul B suf 1 o5 T elaBt oot A sy EPEIBlario sPaneRiERa ErdEny SEfRle Bdbsng
However, ofrhgiufadtureast dtssorseht MM RUSN LATB&Y & oRmigtric Feeder, ModevNsuch as

:L ' nI)ljg\rNét léIOég{]OrS&gr,l é\l@gg Ie fg(?{rar Ic?g{san,sfnrc:?%mo%nggr%g,’ Nt.\.h.l guc';hS aprrng{e?irnabl y done

apparatus can be operated to provide a mass flow rate of up to about 1500 kg/hr
or more, preferably between 30 kg/hr and 1200 kg/hr.
The particle metering apparatus can be connected for further conducting the

metered particle stream to a connection means. A typical example for such a
connecting means is a tube having an inner diameter of about 2.5 cm (about 1
inch). Preferably, the connector means does not have sharp edges or bends, as
this might influence the stability of the particle stream.

If the metering apparatus and the pulsing means are appropriately arranged with
regard to their relative positioning, there is no need for a carrier means to carry
the particle from the metering apparatus to the pulsing means, but gravity would
suffice to let the patrticles fall from the first to the second. However, often it can be
advantageous to have some carrier flow, .such as air flow. If an additional carrier
stream is used, this is preferably done at moderate carrier speed, and in a
preferred embodiment as described hereinafter, carrier velocities of between 1
and 20 m/sec have been found to be suitable. This carrier stream is further
preferably steady to maintain a constant particle stream. In case of carrier flow

fluctuations, these are preferably in phase with the pulsing frequency so as
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between 1 and 20 m sec have been found to be suitable. This carrier stream
is further preferably steady to naintain a constant particle stream In
case of cakyd@hofshow fluctuations, these are preferabl ypipudhass W th the
pul sing frequency so as 2 7 N OV 2006, WO 03/101622 PCT/ USO03/ 16373 8

mai ntain stable conditions. For the decribed exenpl ary application in the
manuf act ure of absorbent articles, such a carrier flow can be created by
having an opening to the anmbient in the connecting neans, positioned close
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pul sing neans i n the context of the present invention inpacts on the
certain time, during which the carrier flow path and a particle flow path are
connected from the inlet of the pulsing means to the outlet of the pulsing means.
Without wishing to be bound by the explanation, it is believed, that this period is
important to stabilize the flow properties of the carrier.
A pulsing means suitable for applications such as in the production of absorbent
articles can be designed to pulse a stream of absorbent particles, with typical
sizes in the range of several micron to few millimetres, and with particle flow rates
in the range of 1500 kg/hr or more. For such an application, pulse frequencies
can range from about 3 to about 35 Hz or even more.
A suitable pulsing means in the context of the present invention impacts on the
particles directly in a valve-type function. This is to be seen in contrast to other
approaches, wherein a pulse of a carrier means, such as a pulsed air stream,
impacts on the particles. The valve type-operation can be realized by various
designs, such as oscillating slide valves, iris—type valves, diaphragm-type valves,
rotating, apertured disks similar to the design as described in US-A-4,800,102

(Takada).
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to other approaches, wherein a pulse of a carrier neans, such as a pul sed.
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rotary pulsing means 310 can comprise a rotating separator means 330, rotatably
mounted in a pulsing chamber 320, having a cylindrical shape with a diameter
and a height, of the pulsing means 310. Further indicated is a particle flow path
370, freely connecting the inlet 340 and the outlet 350, without being obstructed
by a separator means 330. Fig. 3B schematically shows the same equipment
(with equa!l numerals indicating same elements), now at a different rotational
position of the separator means 330, such that there is no free particle path
connection between the inlet 340 and the outlet 350, but there is a filling flow path
372 disconnected from the emptying flow path 374.

When during the operation the separator mean rotates 330 at a predetermined
frequency, it takes the position of interrupting the particle flow path, the particles,
arriving at the inlet 340 at an essentially constant stream will accumulate in that
part of the pulsing chamber 320, which is connected to the inlet 340. During this
time, essentially no particles will exit the pulsing means through the outlet 350.
During the period where the séparator means 330 is in a position so as to not
interrupt the particle flow path, the chamber will essentially be emptied, and some
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the separator nean rotates 330 at a predeterm ned frequency, it takes the
position of interrupting the particle flow path, the particles, arriving
at the inl gfo@h01saf an essentially constant streamw || pegusihedze i n that
part of the pul sing chanber 320, whi chloi s connected to the inlet 340.

During this tine, essentially no particles will exit the pul sing neans
through the outlet 350. During the period where the separator neans 330 is
in a position so as to not interrupt the particle flow path, the chanber
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provided it enables the separation function by smoothly fitting to the walls of the
separator chamber. For example, it can have essentially oval cross-section, or
ellipsoidal shape, or others as indicated in Fig. 4 A to C. The shape of the
separator means can be used to design the shape of the resulting pulses, in
particular to create stepped pulses, or two subsequent pulses with differing pulse
form. An asymmetric design of the separator means results in two pulses per one
3609 rotation of the separator means, each with a different pulse shape. Fig.4B
shows an essentially semi-circular cross-section. Such a design would provide
one accumulation phase for one rotation of the separator means.
Whilst in Figures 2 and 3 the iniet and the outlet have been shown in a particular
relative positioning (in a 180° degree arrangem'ent), this does not need to be the
case. It will be clear to a skilled person that the relative positioning of inlet and
outlet to each other will impact on the pulse shape in cooperation with the shape
of the separator means. Thus, for many applications, the 1802 design will be most
suitable, but this does not need to be always the most preferred execution. Also,
for the inlet and the outlet duct there does not need to be a radial arrangement of
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Fig.4B shows an essentially sem -ci rcuI ar cross-section. Such a design
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the relative positioning of inlet and outlet to each other will inpact on
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be for exanpl e the mixing of these particles with other matter, such

pulsing chamber can provide sufficient carrier flow.

Under certain conditions it will be desired to not only empty the pulsing chamber
quickly, but also to accelerate the particles to a relatively higher speed. Such
instances can be for example the mixing of these particles with other matter, such
as fibres, like cellulose fibres, staple synthetic fibres meltblown fibres or the like,
in the case when forming absorbent articles. Such acceleration should preferably
not distort the pulse shape as created by the pulsing means. Then, a particular
suction means can be positioned between the pulsing chamber and the forming
means.

It is important, that the suction means does not distort the shape of the pulse too
much, such as for example a rotary ventilator would do. It has been found
suitable to use an additional stream of carrier, such as gas or air, so as to
accelerate the carrier stream and thereby also the particle pulse stream. A venturi
type ejector has been found suitable if used to provide moderate suction and
hence acceleration. For higher suction and acceleration, such venturi type

ejectors tend to provide a non-uniform flow pattern across the cross-section,
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velocities of the carrier of up to of 80 m/sec or even more with a much more
levelled velocity profile.

b) A coaxial ejector designed to use the Venturi effect has been found to be less
critical to higher particle densities [volumetric flow of particles divided by
volumetric flow of air]. Such ejectors still deliver plug flow type of speed profiles,
which preserve the pulse, as delivered from the separator mean. Such ejectors
can be produced by EXAIR (Cincinnati, Ohio, USA) Line Vac 6063. These
devices may need modifications to increase suction air by increasing the motive
air, such as by increasing the number of air throughput holes.

A particular benefit of such arrangements is in addition to providing a sharply
defined pulse an even profile throughout this pulse. In particular, it allows
avoiding of a bias in the profile, such as a particle distribution to the left or right
side of a system.

In order to allow a more effective emptying of the pulsing chamber, the suction
means is preferably positioned in the proximity of the outlet of the chamber, more
preferable immediately adjacent thereto. To change the profile this may be
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napkins and §fiftibh k#- absorbent articles, such as baby diapers, training pants, adult

diapers or incontinence products, sanitary napkins and the like.

These articles are known to typically comprise a topsheet, facing the wearer
when the article is used, and a backsheet. Topsheet and backsheet are typically

joined and encase the absorbent core.

The absorbent core may comprise any absorbent material that is generally
compressible, conformable, non-irritating to the wearer's skin, and capable of
absorbing and retaining liquids such as urine and other certain body exudates.
The absorbent core may comprise a wide variety of liquid-absorbent materials
commonly used in disposable diapers and other absorbent articles such as
comminuted wood pulp, which is generally referred to as air felt. Examples of
other suitable absorbent materials include creped cellulose wadding; melt blown
polymers, including co-form; chemically stiffened, modified or cross-linked

cellulosic fibers; tissue, including tissue wraps and tissue laminates; absorbent



"These articles are known to typically conprise a topsheet, facing ther nov 2006
wearer when the article is used, and a backsheet. Topsheet and backsheet
are typically joined and encase the absorbent core. The absorbent core may

conpri se ago @bsfppent material that is generally corrprpé‘.ﬁ"@gﬁmn
conformable, non-irritating to the wearer' s skin, and capable of absorbing

and retaining liquids such as urine a & other certain body exudates. The
absorbent core may conprise a wide variety of |iquid-absorbent materials
commonly used in disposabl e diapers and other absorbent articles such as

commi nut edgapnd i IS 06 e I el.t anpl es
of ot her fsow téb%gg%g}é\{:bgarﬁdg%%t eérlﬁ;efésdslksﬁ%ﬁ&désfgﬁ]gtﬁ%da%ogﬁd&f]gséél\'}\'/?iegéi ng;

mel t bl ownmageslajsrer any piner koidwiy absorbentmatetiad or cainbinadion$ bemetdrialsodi fi ed or
cross-linked cellulosic fibers; tissue, including tissue waps and tissue
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absor bent Fpeyed absapentbsiesbatording yorges presesbirmentioyeotriprise anfitser i al s;

or any ot her wn ben rjal or conbinations gf terials

Preferred ﬁ@é%i}ggmwatﬁ@ffeog aalirg%%ﬁ%e?‘g SQP%Cétyﬁngsaeﬁ?cqnﬁ\PgﬁP%H?ﬂ#ﬁdw se a

first mat praviading ferv adseupni cabsariient tapabisorPrefdraibigpihei fingt amglerdal Second

absor bent terial roviding for,.a second absorbent, capacity.. Preferably

fhe f et Maips dhorBn hatbfil arel uR TR adhardant dietarial i PEBEHRF

absor bent apémbéstl matedalpandi mosntm@eferdifprdesiperatisorbatlt afatbriaps Magt ef er abl y
the fibrous material has a

a superabsor ben terial. st ref erabl S

subst ant i aPf fah!vﬁg?%b% @gl%é'ﬁbh% B St@nﬁa"vvmfpgn&aés; weiokthevesdhe. 11 the
core conprixger Gidd @HIn aHRE.S I MheC BordOchpriseBOTIBYOUS BlaFetReWRIBR Cdd ¢idt
material, e.g. do serve for exanple as acquisition or distribution |ayers,

the basis ®eTgHEe sHPerARSUILERl BAICTigh &0 ¥R SARvedOf §XHBPIenAS GFAYisItiharit s

preferred 4i3aiou@bh YayeRO38e bhSE Wedgrt /Y Hese W78 dOBE Vit ASeFRMALRIBML  Means
for superabsorbent material have uniformbasis weight. In another

enbodi ment aB¢ it KePfgferiechthat printhicse tareus ilavers miialt servei as Aemtaiamenhbsor bent
material, indnslfr &:{ﬁé%‘%_@%&ﬁﬁ?&w Halesurfbfd pabistRagt ally zero. Such a

material can serve to maintain the structure an grity of the absorbent
core, for exanple it can be an adhesive material. Preferably the first

material i g RheRRRleRbodimeRtVoPaRE Hr¥&ir@NhvertbR! REARSY hateRalliBaRot an
absorbent material, i.e. is absorbent capacity is zero or essentially zero. Such a
material can serve to maintain the structure and integrity of the absorbent core,

for example it can be an adhesive material.

Preferably the first material is present at a low basis weight, preferably less than
130 g/m?, 120 g/m?, 110 g/m?, 100 g/m? 90 g/m? 80 g/m? 70 g/m?, 60 g/m?
50 g/m?, 40 g/m? or even less than 30 g/m®.

Preferred articles according to the present invention achieve a relatively narrow
crotch width, which increases the wearing comfort. A preferred article according
to the present invention achieves a crotch width of less than 100 mm, 90 mm, 80
mm, 70 mm, 60 mm or even less than 50 mm.

Absorbent articles are typically marketed in kits or packs comprising multiple
individual absorbent articles, for example at least 10, 12, 15, 20, 25 or 30

individual absorbent articles are sold together. Consumers expect each individual



*130 g/ nR2, 120 g/n2, 110 g/n2, 100 g/n2, 90 g/nR, 80 g/n2, 70 g/n2, 60 g/n2,
50 g/ m2, 40 g/n2 or even less than 30 g/n2. Preferred articles accdfdN®iy 2808
the present invention achieve a relatively narrow crotch w dth, which

i ncreases twoasmeatd ng confort. A preferred article accormhimgos/id@7d he
present invention achieves a crotch w@ th of less than 100 mm 90 mm 80
mm 70 mm 60 mmor even |ess than 50 Absorbent articles are typically
mar keted in kits or packs conprising nmultiple individual absorbent
articles, for exanple at |east 10, 12, 15, 20, 25 or 30 i ndividual

absor bent ' SRlider 1RE R AR satiSHRG HERMOFMEXRE FhrRAGRA rédécvbdual 2 7
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the same sabsosteficrigt jsenestariinaldo pravifs sufficencyahseesey inlhedionbiglof 1t i s
most critigal, @Dl fof HeSA1f ICRRNHS drdatd fodch@isdhtdecd!  the
articles. @%earéﬁ%dgt%afﬁ?‘tﬁgﬁtohe eart?/i?:?ge)ﬁllas tfzwqpi cal ?y {he area toder ecei ve

di schar geduring, whish isthesttoibe stered in thetfeond half ebitherrbsp®ent e9re. hal f of the
absorbent core. The front half of the absorbent core should therefore
conprise nost of the absorbent capacity of the core. Preferably nost the
absor bent Thgdwmint yhatff oft the absorbertoapei showd dhdrefose comprisesmesingl s or bent
material iS_provi 0 i j I ef erably
a particul g?gorlﬁ%ntg:%gggyyahﬂﬁwneo%@aWeggﬁﬁﬁéﬁ]%gt teﬂgghgéedrrg nstor gﬁf{%’ hgtt%i al .

Pr ef er abl ycémecdmprisinghal firsbfarslaa dsezbsd rabentbent anagedanisr proeleddrye thehan 60%

of the absorbent .capacity.of the secon or.be rj.al

pr ef er abl yswg Eait] e@%%étef@%vwg%s %S%ra@g%;p%@%'atgﬁgghaan&wégn%urrer s
expfect eacbaitigldiatei ﬁimdrataéﬁswrbﬁnhtea'alt iFﬁéfgranybdm fivet rhatifhef saidebseduiensf yi ng
performance, but as on the gther, phan sorbent materials, and in

parti cul ar CeEpEPHBUTHANIC 69%)% ogrtge cBRIqTPent; Papacity  Qf f}éeolsgc?%d provi de
a kit or ppsdtbéiit madiial eHoné prdisrablyandreanam 6b%s 70Me 76%4) 8084 18504 @094 dual
absorbent article conprises about the sane anount of absorbent materials
and in par© 8far superabsorbent materials. An appropriate neasure for the
anount of absorbent material is the total weight of the absorbent
material. It is desirable that the total we%q%rtu of the a sorBent mat eri al

and namel y Asf CalispBIeaD 3PBEh EaghRdYidyal; bsosaht; PG PudPvEh S p¥TTe
satisfying performance, but as on the other hand absorbent materials and in
particular superabsorbent materials are costly, it is desirable to provide a kit or
pack of individual absorbent articles wherein each individual absorbent article
comprises about the same amount of absorbent materials and in particular

superabsorbent materials.

An appropriate measure for the amount of absorbent material is the total weight
of the absorbent material. It is desirable that the total weight of the absorbent
material and namely of superabsorbent material is each individual absorbent
article in a kit or pack is about the same as the average total weight of that
material in the kit or pack. In other words, the standard deviation of the total
weight of that material should be low. It is preferred that the standard deviation of
total weight is less than 8 % or less than 7 %, and preferably less than 6 %, and
yet preferably less than 5 %, and yet preferably less than 4 %, and yet preferably
less than 3 %, and yet preferably less than 2 %. '



"article in a kit or pack is about the same as the average total weight of
that material in the kit or pack. In other words, the standard d 20V o 4108
of the total weight of that material should be low It is preferred that
the standard deviation of total weight is less than 8 %or less than 7 %
and prefer¥0%W'18%s than 6 % and yet preferably |ess YHAPEI93 and yet
preferably less than 4 % and yet preferably |less than 3 % and yet
preferably less than 2 % 2 7 N O V 2006 WD 03/101622 PCT/ US03/ 16373 16
The di scl osed process enables to produce kits or packs of absorbent
articles with very uniformdistribution of the anount of super absor bent
material . Andefischistd proasss shatiemioradugedkitssri Pagks ocabeaisat AHCIERY Book
"Taschenbuch der. th | ke i igemendj aj ew. 23.
Auf | age, VPP 'fﬁHPNE’fs"ﬁ@h’t‘ éfctﬁ‘,g%ﬁ%’ﬁm of S pRRitRbfben ﬁéwﬁir'?( 1987) | SBN
3-87144-492-8, and therein in equation (5.31) on page 666. The present
invention all,ows.to achi . I bk i hRRsEeR darst
processes dﬁﬁm%8€a?9§%r§aée§%g%%\é§e% hglgbtg%\gb?% aﬁ%b}rd devi ati ons can
achi eved atMathpmatkicby diN.| Broesteini &{.8i Sgmandiaiawiass. 18uflaggod/erlggdiaioo, 500,
or even e .than, 600 t,d ¥ 2a9o.gh tRsreinCines are
typi call yngﬁ%ﬁ?f@eg-hfjﬂ %%BF%E:’E@E}M) é?%ﬁ?sﬁﬁﬁgﬁﬁ?ﬁg ?ﬁ? consecutive
producti on gjuatiemis. 3l orgegetctérticles. Not all article produced in such
process may neet the desired quality standards. Sone articles nmay be
considered faulty and are therefore either manually or automatically

excl uded fTrpleeémdnaolion alows toanbiene theazhbve stndact dgyiatioay Whete faplyy

exanpl e, eleven or . twelye [ edu iafiovs edri i cl es
are consi deﬁ”@ﬁesfsgﬁquﬁaqlﬂ\ﬁ%mﬂ!nérr%%m‘gaf%og @%t?@gﬁ%}%?ﬁgrgg?n considered to
be consecut idradvedpatas pestiictich InesGieldidgemorshes/ 1091 @99, #eS/49803P06873 17

carrier meahen mo B B0 ge K R ERS P R Bepe of | euspending & first |
netered stream of particles in a carrier neans,
These articles are typically produced in a process of staple manufacturing for
consecutive production of many absorbent articles. Not all article produced in
such process may meet the desired quality standards. Some articles may be
considered faulty and are therefore either manually or automatically excluded
from being sold to a consumer and e.g. not packed. If, for example, eleven or
twelve articles are produced and one or two articles are considered faulty, the

remaining ten articles are herein considered to be consecutively produced.



- guiding said first streamto an inlet of a pulsing neans, - said p{ugﬁ%n@os
means further conprising - an outlet for discharging said particl eg
pul si ng chanber positioned between said inlet and outlet, and said pulsing
chanber coRrRg@sdsFoftd2 @ separ at or nmeans, accumul ating a porf,'bﬂgs(g)‘mﬁ id
particles in said pul sing chanber, enptying said particles out of said

pul si ng nmeans through said outlet by d7suction means, characterized in
that said accumul ation step conprises the step of interrupting said stream
of particles between said inlet and said outlet by said separator mnmeans for
not less t SHinief.erably not less than 90% nore preferably not [ess
than 75% and even nore preferably not | ess than 50% of said tinme of a

pul se. 2. A rtet hoMethod pkereating a ppistd stleanrof partiofes paatdacier sneansor di ng t o

claim1l, wherein ' t f i I [ i includes a rotary notion of
sai d separator rres%f\dsge%.og%o%@t”ﬁ%?%? g‘%b%@?i ng a pul sed stream of particles
according to claim1, suspedeigna fist chetared stvsamepartickes ama\carnten meahgpe

ej ector preferably posi ‘Idl oned r oxi m t o.the outlet of said pulsing

nmeans. 4. A method of % é@(?af\%ﬁrié??f& AP §‘[‘m%rﬂf8fp”b%'?q "éPBY according to

claim1l, wherein said susditl polsirgansanssfuethéi cignpriding ype coaxi al ejector,
preferably positioned in proxim outl e aid pul sing neans. 2

to.the of.
7 NO V 2006 WD 03/101622° wa&@yﬁ%é’%ni@'“%ﬁm PRECIRSd of creating a

pul sed stream of particles acomyalpmigingehampepf claine 1 to 4, wherein the
frequency of the pulses is at |east 10 Hz, prefe,rablg nmore  than 15 Hz,
even nore preferably nore than 2@CRHONg betwesep saiddniehanghautistng a net er ed

stream of particular material inaadGald pBsing BRABecONPri si ng
comprising a separator means,
- accumulating a portion of said particles in said pulsing chamber,
- emptying said particles out of said pulsing means
through said outlet by a suction means,

characterized in that

said accumulation step comprises the step of interrupting said stream
of particles between said inlet and said outlet by said separator means
for not less than 95%, preferably not less than 90%, more preferably not
less than 75% and even more preferably not less than 50% of said time of a

pulse.

2. A method of creating a pulsed stream of particles according to claim 1,
wherein said step of interrupting includes a rotary motion of said separator

means.

3. A method of creating a pulsed stream of particles according to claim 1,
wherein said suction means is an venturi type ejector preferably positioned

in proximity to the outlet of said pulsing means.

4. A method of creating a pulsed stream of particles according to claim 1,
wherein said suction means is a ring-jet-type coaxial ejector, preferably

positioned in proximity to the outlet of said pulsing means.



‘a rreterl ng neans for providing a netered stream of particles, a pulsin
means, conprising an inlet, an outlet, a pulsing chanber | ocated betAve gV 2006
inlet and outlet, conpri si ng a separator nmeans, and a suction neans,

char act eri pahsiimebhat sai d separator neans is arranged t por/0do8 i d3upt sai d
flow pf particles between said inlet, gnd said outlet for not |ess than
95% preferably not |ess than 90% nor preferably not | ess than 75% and
even nore preferably not |ess than 50% of said time of a pulse. and in
that said suction nmeans is arranged in proximty to said outlet to create
a carrier flow 7. An apparatus for pulsing a rretered stream of particul ar
material in a carrier means according to claim wherein said separator
means is aPrafy@@thad of keratingtachylenst steeamy obeaiies aFPQfW”QSO any ohpigRsat us for

pul sing a net er@ty SR (réftlchby bf Rk JiRieS"d &f |eh§r1®rq§r;rré@rammerts
erein sald carrier

according to clairh nmeans Is a . 9. "An appar at us
according to dhan 5 biz, eiren more prafetatdymare thang2thldz s ai r

6. Apparatus for pulsing a metered stream of particular material in a carrier
means comprising
a metering means for providing a metered stream of particles,
a pulsing means, comprising
an inlet,
an outlet,
a pulsing chamber located between inlet and outiet,
comprising a separator means,
and a suction means,
characterized in that
said separator means is arranged to interrupt said flow pf particles
between said inlet and said outlet
for not less than 95%, preferably not less than 90%, more
preferably not less than 75% and even more preferably not less than 50% of
said time of a pulse.
and in that said suction means is arranged in proximity to said outlet to

create a carrier flow.
7. An apparatus for pulsing a metered stream of particular material in a carrier
means according to claim 6, wherein said separator means is arranged to

not interrupt said carrier flow.

8. An apparatus for pulsing a metered stream of particular material in a carrier

means according to claim 6, wherein said carrier means is a gas.

9. An apparatus according to claim 9, wherein said carrier means is air.



