WO 03/101622 PCT/ US03/16373 1 Method and apparatus for creating a pul sed
streamof particles Field of the invention The present invention provides
a met hod wod3ameappar atus for formng pul sed stream of pactiuses/as373

mat erial, allow ng high pulsing frequegcies, and being particularly
suitable for the production of di sposable absorbent articles, such as baby
di apers and the like. The invention is further directed to a kit or pack of
i ndi vi dual absorbent articles which can be produced using the method and

t he apparatus. Background Creating constantly and quickly repeating pul ses
of particulate material suspended in a carrier neans such as air has been

a long | asti ngvdesod anticipparatus Mrbaﬂhggglbuléed steedincoll partfctes pul ses
which are well controlTed both wth regard to in their shape, to their
frequency, and to the amount of material transferred during these pul ses.
A partic appljcation is during the manufacture of di sposable
absorben'tbgh-giﬁiéjgnvfu,#nds baby diapers, adult incontinence or femnine
hygi ene pRigs preseht tingentionepromuzsea trhethod naricdianuappayatisnior forrhinghpulsed
producti on speed and,ILg%N vari abj | i w I n .Ug- A-4.80Q. 102 (Takada),, an

appar at usStERRIN ek MATIGURr HRtg)RN AllgWiIag gl PHIING JTeUENLISS NG REMDuder s
onto a sybgy I3itdBRCfok 6! prddifctiRAVSiedispSsatié ab8bRsbnt AMicled, sWpagbl e
di sc ne er,'éﬁﬁﬁ%r@ﬁgg% Ieagtr one openi ng t hrough which a portion of the
powder capalpadiapets andythetliker each an underlyi ng substrate, whilst the

non- passi ng powder is recycled to the powler feeder. Another masking
process is described jn PCT publication WO A-92/.1919 Per neporn) . Ther eby,
a devi celh®nvgsHer i"“{hﬁ@ebng?t@pég adit %’Pﬁﬁh‘?{dn%@%@? a&rﬁ rbﬁﬂg?mﬁl?é an
aperture t | 6RdTRYE BisPitfthe anBRoRIEAY theedpparstugas a particle

di spense%ﬁ%hcﬁag\é%nég upartisc;gg[g1 in a uniform pa?t%tern I n the shape of the
apertures of the belt. The particles not dispensed through the apertures

are recycbed backéo the particle feeder.
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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
particles not dispensed through the apertures are recycled back to the particle

feeder.



WD 03/ 101622 PCT/ US03/ 16373 2 Al of these systens use the gravity for
accel erating the powder particles, and are |limted in pulse frequency and
hence ovewald3/ipreeziucti on speed. Further, as part of the pomieon3/dests vered
to the device is recycled, there is onby |limted control of the anount of
powder di sposed on the substrate, and hence in the produced article.

US- A-5, 213,817 (Pelley) describes a powder spray ejector oscillating over a
fl ow separator, which separates a portion of the powder being deposited on
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sel ectiv rge such as by the use of a pulsed air stream
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air is said to inmpact powder entrained air contained in f. re t he
Gun. US- Aeperaifh, hen sMHaiRier APouseot i peRet DefithyelritL iR b
wher ei n d thésdth8EportibAWeMPldchtied. i s | ocated adjacent to the inlet of the
gun to enhance bl ending of “powder within the gun. Fromthe inverted flow
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Kai ser ' JdidcHargediesudhhag by the okd eha paisediait stseamt h venturi  powder punps is
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is said to impact powder entrained air contained in the bore of the gun. US-A-
4,600,603 (Mulder) discloses a powder spray 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-4,927,346 and US-A-5,017,324 (Kaiser) disclose additional



Applicants have al so found that the use of venturi powder punps and

associ ated fluidized bed supply systens is undesirable because of

difficul twoies/iemezrol Iing powder feed rates, and becausePeaalsosysvEns can
result in poor powder pulse definitiog. US-A-4,927,346 and US- A-5,017, 324
(Kai ser) disclose additional WO 03/101622 PCT/ US03/16373 3 enbodi ments for
depositing particulate material into a pad with a spray gun, including an
enbodi ment having an inverted flow anplifier and an enbodi nent having a
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stream, which accelerates the particles to create a pulsed particle stream.

However, such air pulses are difficult to control in stable manner, in particular 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



carrier neans, which includes the steps of suspending a first netered
streamof particles in a carrier nmeans, guiding this first streamto a
pul si ng mM&arns/1016accunul ating a portion of these particl espPcm/sopud3ss ng
chanber of the pulsing neans, which fyrther houses a separator neans, and
enptying the particles out of the pulsing neans by a suction neans,

wher eby the accurmul ation is performed by interrupting the stream of
particles as flowing froman inlet of the WD 03/ 101622 PCT/ USOS/ 16373 4

pul'sing ;ﬁﬁﬂg@g ) w&h%hugf of i B Wé@?r}?ﬁa éé;)grétﬁp R fofPRRS for

not Iles prefera not pre era Iy not | ess
t han 75%legsthaevedrdprefepatey aoalﬁsy; than QDé’s,srnbreapreBe%bdy netledsttham 76 a

pul se. Preferabl t he separ at t It i
Bl'so" pr oralit en TiorralALLLAY 65 AR E0 Testnid e 2 PilsBe o) eotor . or &
ring-jet Ff’ﬁélf’é?gﬁg/a}ﬂéj‘ é‘rbﬁﬁtrﬁéanéofcﬁét%@mrye BQP},Ir‘Ig ﬁ’l@@ﬁs'l‘? iPaRYipiefeyredo the

outl et of sal sl n rreans and hat the suctlon neans is positioned in
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stream of particular material in a carrier neans conprising, a netering
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ocated there e e t
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to i nterrmpte th@n®d Hew of particles between the inlet and the outlet for

not | ess than 95% preferably not, |ess {han 90% rmre ferably, not |es
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the carrier nean erabl'y i's a gas, such alr. is al so
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proxi m ty,iQindififoPtHe &itid?! TR@iséparator means is arranged to nnterrupt said flow of
particles between the inlet and 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,



pul sing means. In a further aspect the invention relates to a kit or pack
of individual absorbent articles, the absorbent articles being produced by
a met hod wb istiepbe  manufacturing, the kit or pack of absecharsos/asys cles
conprising at |east 10 individual absgrbent articles which have been
produced consecutively by the nethod of staple manufacturing, the
absorbent articles each conprising a topsheet and a backsheet and an
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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



Fig. 4 A through 4 C show exenpl ary enbodi nents for separator neans useful
In such a pul sing neans. Detail ed descri ption Wthin the context of the
present dwewsiipteenn, the term "pul se" is used to descri bePpcrhesos/iases
dependency of a particle flowin a cergal n, repeating pattern. This pattern
can be described via the local flow of materlal per tinme interval (in units
of g/sec) and a repeating frequency defining a tine interval for the

pul se. Thus, in Fig. 1 A a typical puI se pattern 100 is depicted, show ng
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rate 140 averagridipw @te &ds. Tﬂeepganc{q How qarba)seahae ISXPIERSEROPY (i pArisial by
the —aver %ltg1 @t‘-ﬁ\flr{eg)t ﬁ}/ 3R vo l‘?@rf V\?lo? an/lcf%oeB(yiS{%IItﬁTﬂgtglezﬁﬁPgPy the

partlcle ned by e vo r|c I vi ded by
vol umet rigir.f | ow of air. In particul ar cases t he pul se can have two (or
even m)r% gl ateaus with a Sci}zcond pliate u f ow rate 15 a se ond

ol ot eau dlr BRRGHEY casesnde SRESS Reg haYS e (ot evalh o molents BER S

I nterrupt ge@aFéem fl§9 r?t‘éhqggbﬁbraaféécﬂnd Pl&té&h Q}Uréﬁér?rtlrﬁé‘d155 qgeency
(145, 14 second pul se duration and requency &é can be
di sti ngwE:JgddB) T\Him:l'ls even fudbenmoay @e rn;nrrmte@ Hape"Figs 1 rwﬁiemlw @f tiesh

desired, b t al | shape er ta din
the extr é&/q%?rrﬁ%'eﬂﬁ dué‘l n(i](ﬁ é§§°ﬁ§ éﬁl d@@'{aggél %'S@f | anks
170, 180 f(mﬁcymsi %9 3 cAhtdd a.sn iSiqed . ext of the present description, the
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nove fromgradalllpincaesingand teclteasingt flartks 10pt1BOr(see fig. 1D).
Within the context of the present description, the term “flow path” is used to
describe the path of a moving object, such as a particle. A flow path between two
locations (such as cross-sectional areas 210 and 220 of a tube 200 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.



| ocation 220 (outlet) w thout encountering a physical barrier, as indicated
by the continuous arrows 240. It is called interrupted, if a particle is
hi nder ed Wp ophyszal barrier, such as schematically and exenmgsoaidly
indicated by a rotary valve elenment 230. For this instance, there will be
separated fl ow paths on both sides of the barrier, as indicated by the
flow path arrows 245 and 247 respectively. Wilst, of course, also
novenents of fluids |ike gases can be described flow paths (and al so both
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specific exanples, which will be - without limting the present invention
tothis field - the manufacture of disposable absorbent articles, such as

baby di apﬁéﬁicggﬁ*’ﬂ@téﬁﬁ Particle flow netering Metering devices to

provi de icle mass flow rates, in particular constant

pr edet er niileestiry devices és pravideweéll defioedh panticléenass floBurdies, imepatticuigr
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405-105X-F, available from Acrison, Inc. of Moonachie, N.J.. Such a metering

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 particles 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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the netering apparatus and the pul sing neans are appropriately arranged
with regard to their relative positioning, there is no need for a carrier
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Lhroush i % Bale! SR BB e L g ARt AL Bt
posi ti onegh RElMaRNpARBles, and a separator means, positioned in this pulsing chamber.
Whilst it may interrupt the carrier flow for a part of a cycle time, there has to be a
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).



inlet and the outlet providing sufficient space to allow accunul ati on of at
| east sone of the particles, and a separator neans, positioned in this

pul si ng cweranie22 Whi Il st it may interrupt the carrier flowcrarsoagast of a
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stable operation even for high pulse frequencies.

As depicted in a schematic, cross-sectional view — see Fig 3A — such a preferred
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 equal 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 separator means 330 is in a position so as to not
interrupt the particle flow path, the chamber will essentially be emptied, and some



One particular benefit of such rotary designs is the avoi dance of
oscillatory novenents, which, in particular for higher frequencies, would
creat e eiwas/10enzesi rably heavy (and hence difficult to @caaises/ade)

el enents, or designs with a non-satisfqctory reliability. In contrast to
these, a rotary design can keep the separator nmeans operating at a
constant speed, thus allowing a nuch nore stable operation even for high
pul se frequencies. As depicted in a schematic, cross-sectional view - see
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manuf act %éiﬁ'@ rounded to fit smoothly into the cylindrical separator chamber without
undue friction nor gapping. The separator means can also have different shapes,
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
3602 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 inlet and the outlet have been shown in a particular
relative positioning (in a 180° degree arrangement), 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



di sposabl e absorbent articles, the dianeter of the pulsing chanber can
suitably be in the range of 50 to 500 mMm wth a dianeter of 120 nmm

wor ki ng vwblo3/1diee2 t hi ckness di nension (i.e. along an axi cparp&nadreul ar to
the plane of Fig. 3) can suitably be j,n the range of about 10 to about 100

mm wth a thickness of 50 mm found to be working well. For a
symmetrically shaped separator neans 330 as indicated in Fig.3, one 3609
rotation of the separator neans will result in creating two pul ses, i.e.
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and pulsing means. Then, this vacuum can suffice to create suction for emptying
the separator chamber, and an opening positioned close to the outlet of the
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,



curved tangential designs can be preferred. It has been found that nore
tangential outlet could deliver a significantly higher throughput of

particl eswooenpweed to a perpendicular outlet. Simlarly, pchases/ra7o0f the
inlet and outlet openings can be equal, such that the projected area ratio
of the two is about one. A skilled person will readily find out the

bal ance of sinplicity of design, match with other fittings of the
apparatus, and, of course, the desire for maintaining the pulse shape
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nmeans do ' . ; ch, such as for
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designation RJ25. It has further been found, that such ejectors can provide
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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sharply defined pul se an even profile throughout this pulse. In

particular, it allows .
Preferred products and kits or packs of products

Preferably the method of creating a pulsed stream of particles is used for the
production of 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



avoiding of a bias in the profile, such as a particle distribution to the
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I medi at el y adj acent thereto. To change the profile this may be WO
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| i qui d- absorbent materials X . . :
means for superabsorbent material have uniform basis weight.

In another embodiment of the present invention the first material is not 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



commonl y used in disposable diapers and other absorbent articles such as
comm nut ed wood pul p, which is generally referred to as air felt. Exanples
of ot herwsuBtiatske absorbent material s include creped cel IpaiTasesmedsli ng;
melt bl own polyners, including co-foH@ chemcally stiffened, nodified or
cross-linked cellulosic fibers; tissue, including tissue waps and tissue
| am nat es; absorbent WO 03/101622 PCT/ US03/ 16373 14 foans; absorbent
sponges; superabsorbent polynmers; absorbent gelling materials; or any

ot her known absqrbe teri r.. comj | ' . ed
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mat eri al . prefera brous nmater has a substantially uniform
basis weight over the whole area of the core. If the core conprises
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mat eri al dvagecamprising) st andi ghsecond abearbent enddednhisprevided dyptee ent
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to mai nt ghdHiéd18tes SOpPSiabsOrtmd mafedl. | Piefarablyhthealisnr iehof Gaid absbenexanpl e
it can be an adhesive material. Preferably the first material is present at
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t han 30 I"es "a 0 the present 1 nvention achieve
arelativglossarrow crotch wi dth, which increases the wearing confort. A
preferred article according to the present invention achieves a crotch

wdth of |less than 100 mm 90 nm 80
As consumers expect each individual absorbent article to deliver the same

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 %.



mm 70 nmm 60 nmor even |less than 50 mm Absorbent articles are typically
marketed in kits or packs conprising multiple individual absorbent

articl eswdarioeseanpl e at | east 10, 12, 15, 20, 25 or 30 RaTHISo3desaB
absorbent articles are sold together. Consuners expect each individual WO
03/ 101622 PCT/ US03/ 16373 15 absorbent!®article to deliver the same

sati sfying performance, nanely in respect of absorbency. It is npst
critical to provide sufficiency absorbency in the front half of the

articles. The front half of the article is typically the area,. ragei ve
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absor bent, eor Gornt Histitflion B the AnduE oF BE0UrBBLbEAK atball d t her ef or e
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conpri se VRHEPNER capacity e core. Preferably nost the
absorbent capacity of the core conprising a first and a second absorbent

material is provided by the second absorben er abl
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Pr ef er abl r.s f d leRs ®difehdja ezgomjﬂages Vianlag tHaam 60%
of the at@%{h%gn tlk gf}\tlyBgéns?ﬁg second abso{élg\rent mat er

pr ef er abl peutace, Than Lﬁ‘@/fram@urt/m (8887) H3BN 6% 67499'5’58/0 aﬂgngﬁ‘}%’hﬁ%rs
expect each indivi d'f abso%%%nt article to deliver the sanme satisfying
per f or marRQuatign (S ) N R hand absorbent materials and in

particul ar superabsorbent materials are costly, it is desirable to provide
a kit or pack of individual absorbent articles wher %@Ch |nd| tagsqal
absor bent The predent inventioh sewatie achieng taaaRoxastANday dﬁ}ﬂ PR M tials

and in particular ,s I Bone eahor the
amount of Piges et MRUACTARG o <FbBYSR The Abdtersanta) erRen: ca

materi al . aéﬁl véd @8 gﬁfdtﬁ:tlbhatnebhﬁetdmgamomeltgan 1490, 1209, 340 1500mtrer i al
and nanely of superabsorbent nmater i s each individual absorbent article
ina kit evemmet@araﬁagtabﬁﬁ@e@&?f@m%é RIMIMS-age total weight of that
material in the kit or pack. In other words, the standard devi atlon of the
total weight of that material should be Iow It is preferregl t hat the
standard qpusatdriglesfare 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.



total weight is less than 8 %or less than 7 % and preferably |less than 6
% and vyet preferably less than 5 % and yet preferably less than 4 % and
yet pref ewalBymoiskess than 3 % and yet preferably | ess th@&eTASYE/1680

03/ 101622 PCT/ US03/ 16373 16 The di sclgsed process enables to produce kits
or packs of absorbent articles with very uniformdistribution of the
anount of superabsorbent material. A definition of standard deviation can
be found in the book "Taschenbuch der Mathenmati k" by |I.N Bronstein, K A
Senendj aj,ew., 23,..Auf ] .age, Verlag Harri Deutsch, Thun and Frankfurt/Main
(1987) Iﬁﬁag'-smmdzﬂ 2-8, and therein in equation (5.31) on page 666. The

present inventi onathbaws crentingha puieet kerea aticledan d cienéamieans, wher e
fast processes of manufacturing are enpl oyed. The above standard
devi ations can &@ifl @gtpdicomppsipa e sRsI9fnes yi el ding nore than 100, 200,

300, 400, 500, or e‘éﬁ@g?@(@fﬁgtahﬁr@t ﬁ%@epr@B%ﬂreQﬁ{‘{)f @%@Bfe’g‘?%ﬁrrigﬁ fdhARs, These

articles are typically ed I'n a process o acturing for
consecut i ve product i guidihg saiyfirsbsteadmnd aariniet bba pulding aldanss ti cl e produced
in such process may neet i{re desired qpuz_{ity standards. Sonme articles may
be considered faulty anda4tRUBHIBPARSIUNGREPMRISING |y or autonatical Iy

excluded from being sold togap GAREWRIscHAgiRgSaid phrtiefgked. |f, for
exanple, eleven or twelve articles are produCed and one or two articles

are considered faulty, the @@eded pilsipgiahamnberi cles are herein considered to
be consecutively produced. WO 03/101622 US03/.1637 7 at is clained
is: 1 Method of creating a pul se8°§f“88%?lngg¥m%§} gé@ﬁ@gfiﬂ&gué%rri er neans,
said method conprising the steps aff saipsiBRRycdtizgnised i rst nmetered stream of
particles in a carrier neans, - guiding said first streamto an inlet of a

pul sing means, - said pul sing me&RETGINGRFCRYAPT HLARS
- 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.



- an outlet for discharging said particles and a pul sing chanber
positioned between said inlet and outlet, and said pulsing chanber

conpri si ngoas3demazr at or nmeans, - accunul ating a portion of peaichbopas3rs cl es in
sai d pul sing chanber, - enptying saiduyarticles out of said pul sing nmeans
t hrough said outlet by a suction neans,  characterized in that said
accunul ati on step conprises the step of interrupting said stream of
particles between said inlet and said outlet by said separator nmeans for
not | ess than 95% preferably 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. 2.5 A peiratitbddf creating agpuisqul bseamsdfrpzaticle$ apeotdirg wsamcobceldimg t o

claiml1l, wherein said step of interrupting includes, a rotar tion of
sai d separ at drto dreehpseingthe Aragiensy Of)*hecP‘éﬁg? atdeast 1 hzspred rﬁggf MR ti cl es

according 10 yih @B, oVBAThEIbraftrably HibleallBRKSz! S an venturi type

ej ector preferably pdsitione I'n proximty to the outlet of said pul sing
nmeans. 4. A nmethod of creating a pul sed stream of particles according to

claiml1l, wherein said suction neans is a ring-jet-type_coaxial_ eg] or,

pr ef er abl§ Matr?@ﬁefﬁ’riprﬁ‘?%’ﬂ%ﬂ A ?reFoSV%noé}?Péﬁ'cﬂwﬂ?@" EI"%iangérﬁ@ ns. WD
03/ 101622 PC'Fﬁé%%Séc;rﬁéﬁ§n918 5. A nethod of creating a pul sed stream of
particles according to any of clains 1 to 4, wherein the frequency of the

pul ses is at | easta meteding peansfalIrgvidinges metiedisraam obpaniciass e pref erabl y
g{ gritgﬁni ﬁoaHiér %@ﬁgﬂﬁéﬁ%@ﬁ%%ﬁwg}@gng a netered stream of particul ar
an inlet,
an outlet,
a pulsing chamber located between inlet and outlet,
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.



a nmetering neans for providing a netered stream of particles, a pulsing
means, conprising an inlet, an outlet, a pulsing chanber |ocated between
i nl et andwouwshets22 conprising a separator neans, and a SUECTAISINEBNS,
characterized in that said separator NRANS is arranged to interrupt said
flow pf particles between said inlet and said outlet for not |ess than
95% preferably not less than 90% nore 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 netered stream of particul ar

material 100 @ RiebF p&tk ohdaiédrd absdibeat hictdsai m 6, wherein sai d separator
nmeans is arranged to not interrupt said carrier flow 8. An apparatus for

pul sing a nmetered stream of particular material in a carrier neans

according !0 (Gl AL ool RiEled RAGIpFRELE DY ERNGG ofs@BRe O AN apparatus

according to said carrier ‘means Is alr 03/101622

PCT/ US03/ 163 f3anuflctuéingA kit or pack of individual absorbent articles said
absorbent articles being produced by a nethod of staple nmanufacturing,
said kit or pack of absorbent articles conprising at |east 10 i ndi vi dual

absorbent ar i, %?o)"?é@l@of‘%s%r@@%rﬂél@g'é%ﬁﬁbr%ﬂ{bsﬁﬂ%'bt\/ﬂb}hdi\)idéaﬂid met hod
of staple manufacturing, sald absorbent articlées each conprising a topsheet
and a backsheadsoerent anticles which have been produced consecutively by said method

of staple manufacturing,

said absorbent articles each comprising a topsheet and a backsheet and an

absorbent core encased between said topsheet and said backsheet,

said absorbent core comprising a first material providing for a first absorbent
capacity and a second absorbent material comprising particles and
providing for a second absorbent capacity,

said absorbent material having a longitudinal direction,

said absorbent core comprising a front half and a rear half, said halves

having equal length as measured in the longitudinal direction,

said front half of said absorbent core comprising more than 60% of said

second absorbent capacity,

said second absorbent material comprised by the absorbent material of

each of said absorbent articles having a total weight,

said kit or pack of absorbent articles having a average total weight taken as
the average of the total weights of the second absorbent material of

individual articles,



absorbent core encased between said topsheet and said backsheet, said
absorbent core conprising a first material providing for a first absorbent
capaci ty wod3aoserond absorbent material conprising parti eceasasos373
providing for a second absorbent capacjjy, said absorbent material having a
| ongi tudi nal direction, said absorbent core conprising a front half and a
rear half, said halves having equal |ength as neasured in the | ongitudinal
direction, said front half of said absorbent core conprising nore than 60%

of said sec ' n L SAl ; i

conpri sed by%%ﬂde%gggé?@ém 8@%@@?{%@@@54@3@@0% tag'g%%ga gggfg;.ggtgf li(?;{tra'ti cles

havi ng a t ot aleiyket ¢Hitulatai idaded ornthepdekatidn afthertbtanivedghitiaf ltles seearichg a
average total weight taken as the average of the total weights of the
second absor serbaitapatgriabst indiyigdugs adic e%aff‘?mcﬁ aveagg PRl t

PCT/ US03/ 1637, i g ity or pack of absorbent articles having a standard
devi ati on of c;}g{%(ﬁeﬁaé;ec?b th E:al cul at ed based on the deviation of the total
wei ght of the second absorbent material of individual articles fromsaid

aver age total i ght aracter| in that said ndard devi ati on of
total weight qai\fpégga{cﬁaﬁwg 95 Ohfp?gfﬁ‘aégbﬂf‘ 185 {S‘ﬁé‘ié Z‘bcor ding to claim10
wherein said first material is an absorbent nmaterial, preferably a fibrous
absorbent material. 12. The kit or pack according to claim 10 wherein said
first matkriTale kisompackacassding tengtadmi ) whemin said fisst materjldkatcecor ding to
any one

2 Lupor agueRsa Taenp drefaS #1170 Bpiknt AERR 00l 0%y Tone of the

preceding clains wherein the fibrous material has a substantially uniform
basi s wei ght over the whole area of the core. . _ L
2. The kit or pack according to claim 10 wherein said first material is an

adhesive material.

13. The kit or pack according to any one of the preceding claims wherein said

second absorbent material is a superabsorbent material.

14. The kit or pack according to any one of the preceding claims wherein the
fibrous material has a substantially uniform basis weight over the whole area of

the core.

15. The kit or pack according to claim 14 wherein the basis weight of the fibrous
material is less than 130 g/m?, preferably less than 100 g/m? and more preferably

less than 80 g/m®.

16. The kit or pack according to any one of the preceding claims wherein the
standard deviation of total weight is 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 most preferably less than 2 %.

17. The kit or pack according to any one of the preceding claims wherein said
front half of said absorbent core comprises more than 65 %, and more preferably

more than 70 %, and yet more preferably more than 75 %, and yet more



15. The kit or pack according to claim14 wherein the basis weight of the
fibrous material is less than 130 g/ nR2, preferably I ess than 100 g/n2 and
nore prefwoablyie22 ess than 80 g/ n2. 16. The kit or pack aecaraosgsr® any
one of the preceding clains wherein t% standard devi ation of total weight
is less than 7 % and preferably less than 6 % and yet preferably |ess
than 5 % and yet preferably less than 4 % and yet preferably less than 3
% and nost preferably less than 2 % 17. The kit or pack according to any

one of the preced] [ ' ' f @) bent core
compri sedTeBr a0y rigleahel e, di Ve RE: Brelbdbl pife Al e59h 9 et MU Tore
pr ef er ablpjorpreférably mbrdthaargdReandrmmiost PeafORblD irfie@ thITOSS08f $&i8l73 21

preferably nore than 80 % and yet nore preferably nore than 85 % and yet

nore pr efs&capdpbserment§aRaobs, and nost preferably nore than 95 % of said
second absorbent capacity. 18. The kit or pack according to any one of the
precedi ng clainms wherein the absorbent articles have a crotch w dth of

| ess t ham& Tharkit drdpackhacdardingrto pay lonecf dhe precadingokairos avhefreinibe pr ecedi ng
clainms wherein the kit or pack,conprises re_than 12, and nore preferably
mor e t harBPEORe %ﬁé‘%ﬁeﬁﬁ'%e afra %‘%Oﬁlﬁﬁéﬂ}%&fw- and yet nore preferably
nore than 25, and yet nore preferably nore than 30 individual absorbent

articles.
19. The kit or pack according to any one of the preceding claims wherein the kit

or pack comprises more than 12, and more preferably more than 15 and yet more
preferably more than 20, and yet more preferably more than 25, and yet more

preferably more than 30 individual absorbent articles.



