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Backg _of the Inventio
Field of the Invention

The present invention relates to an apparatus and method for forming
a layer of particulate material within a fibrous web. More
particularly, the present invention relates to an apparatus and
method for forming a discrete Tayer of high absorbency particles
within an absorbent pag composed of hydrophilic fibers.

Description of t elated Art

Absorbeht_articles, such as disposable infant diapers, feminine care
products, incontinence garments and the like, have included
high-absorbency particles in their absorbent pad to increase the
absorbent capacity of the article and to reduce the bulkiness of the

article. Particular absorbent article designs have concentrated high |

absorbency particles in selected regions of the absorbent pad. For
example, U.S. Patent No. 5,030,314 to Lang describes an apparatus
which includes a roll having discrete indentations for receiving
particﬁ]até material and seléctively transferring the material to a
web. In some conventional arrangements, the high absorbency
particles, such as superabsorbent polymers, have been substantially
uniformly mixed with the absorbent fibers located within the selected
layers. In other arrangements, the high absorbency particles have

have i ncl uded hi gh-absorbency particles in their absorbent
pad to increase the absorbent capacity of the article and to reduce the
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abéorbency particles in selected regions of the absorbent agHéﬁggfexquLe
U S. Patent No. 5,030,314 to Lang descri bes an appar at us ' -
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roll having discrete indentations for receiving particul at ¢ o ane

selectively transferring the naterial to a web. In sone conngtlonaI
ar r angenent Been isbskagt iabbodselatedpin diayees; zangs,onPoskpts mishbimdhe

pol yners, haysorbest ﬂ%ubﬁiﬁﬂ‘théﬂﬂi)ghuiﬁio%éﬁdy ﬁh%ﬁ@w\ttﬂhh@%uﬁbﬁﬂﬂhﬁﬂy fibers
| ocated within, t ‘é‘éﬁhgﬁ% a% | ayers n ot her arrangenents, the high
|

absor bency PHR¥Xe et Fik8NSst antial Iy isolated in |ayers, zones
or pockets wthin the absorbent pad with the high absorbency particles
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absorbent articles. Air forming techniques for forming webs of
hydrophilic fibers, such as woodpulp fibers, are well known in the
art. In addition, it is well known that high absorbency particles,
such as superabsorbent polymers, may be mixed with the hydrophilic

10 fibers during an airlaying process to form an absorbent web. It is
also well known that the high absorbency particles may be limited to
a predetermined portion of the thickness of the absorbent web.

Conventional apparatus and methods for forming absorbent webs, such

15 as those described above, have not been sufficiently satisfactory.
For example, the devices may be overly complex and expensive and may
not provide. the capability to form patterned or intermittent,
discrete layers of particuIaté‘materials. The rate and consistency
of delivery of thg particulate material may not be adequately

20 controlled, and the systems may be excessively sensitive to changing
variables in the process. '

Summary of the Invention

25 In response to the discussed difficulties and problems encountered in
the prior art a new apparatus and method for forming a layer of
particulate material within a composite fibrous web have been

. discovered.

30 In one aspect, the present invention can provide an apparatus for -
forminé a discrete Tayer of particulate material within a composite
fibrous web. The apparatus includes a first forming chamber and a
supplying means for providing a flow of a selected fibrous material
into the first forming chamber. A second forming chamber is

35 selectively located within the first forming chamber to selectively
divide the flow of the fibrous material. A conveying means
transports a particulate material into the second forming chamber.

-2 Sheet Has Been Reﬂlaced

. . i il




~

absorbent articles. Air forming techniques for forning web§ EWSH%H?‘ ﬁ7+5EEV
f4 bers, such as woodpulp fibers, are well known in the art. |ln_ad

islmell known Lhat hi gh absor bency particles such as superabsorbent
pol ymers, y xed with,the h fibers i rlayj
process torTE(ﬂe ‘Qﬂsmﬁénfsaé’ﬁay?‘{ "Qg}' :ﬁ&F{mq(%g gﬁa"l%lr‘?rg ?ﬁldgﬂg -
?lﬁsorkbency ﬁi{ettwaiy dtspenses itivet mttlouhtprndmream nAdforamineus 6brming

i ckness e . t' n S f
form ng. abstBEnLE MRREORLHiHoked RNIR HRCF o35 PaRYY cifef Snd Fs "
sufficient |gom°agmserdatoarepeimrthexﬁlqu of ﬁmeouematwaiaqndo&hwbtspgns;adnpl ex
and exp?n3| Q(fr 3@5‘1 ateVm 'i at OV'TﬂE fJ?‘@mﬁﬂﬁ@bfdr‘ng tﬁyEPrf? Eéﬁ§t‘ﬁ@€€ﬁ QB

intermtten I screte yers_ o articul ate terjals. rgean

consi st ency"QFPiuélﬂ \f@Wth“the anf ‘Tﬁtcﬁl@t"és n]é(yérr Ao ﬁﬁﬁﬂ‘rYSts adequat el y
control | ed,dspensdE pﬁVﬁ(ﬁﬁEtmtbﬁiﬂxﬁﬁsﬂlleVﬁ YSStSF:ﬂﬁHoUS Viayep, Gindnte ng

vari abl es 'Pectetljsepr second fﬂi‘rous ¥ayefr %lrme O[partmu] ate material,
thereby forming the discrete layer of particu]ate material within the
10  composite fibrous web. '

In another aspect of the apparatus.of the invention, the depositing
means includes a forming grate which has at least one grate opening
therethrough. In operation, the particulate material is selectively
15 dispensed through the grate opening in the forming grate and |
deposited on the first fibrous layer in a selected pattern.

‘In another aspect of the apparatus of the invention, the depositing
means includes a rotatable drum which has an interior chamber therein
20 and at least one drum opening therethrough. In operation, the
particulate material is received in the interior chamber of the
rotatable drum and intermittently dispensed through the drum opening
as the rotatable drum rotates such that the particulate material is
intermittently deposited on the first fibrous Tayer at spaced apart
25 locations along a length of the composite fibrous web.

In another aspect, the present invention can provide a method. for
forming a patterned, discrete layer of particulate material within a
composite fibrous web. A flow of a selected fibrous material is '

30 provided into a first forming chamber. A flow of a particulate
‘material is provided into a second forming chamber which is
selectively located within the first forming chamber. The second
forming chamber selectively divides the flow of the fibrous material
within the first forming chamber. The fibrous material and

35 particulate material are deposited on a moving, foraminous forﬁing
Tayer which is Tocated within the first forming chamber. As the
foraminous forming layer moves, a first fibrous layer is formed on
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material within a conposite fibrous web have been di scovered. Tn one
aspect, the present inventiqQn can proyjde an, apparatus fqr formn
ﬁmg h F‘Hcfj
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conveyi gg n@@ﬂbﬁsﬁf@'ﬁﬂ%ﬁéw@bpa” iculate material into the second forning
chanber . _

A further aspect of the invention can provide a method for forming an
intermittent, discrete layer of particulate material within a
composite fibrous web. A flow of a selected fibrous material is
10  provided into a first forming chamber. A flow of a particulate
material is provided into a second forming chamber which is
selectively located within the first forming chamber. The second
forming chamber selectively divides the flow of the fibrous material
within the first forming chamber into a first portion and a second
15 portion. The first portion of the fibrous material is deposited on a
moving, foraminous forming layer located within the first forming
chamber to- provide a first fibrous layer. The particulate material
‘ is intermittently deposited on the first fibrous layer. The second
portion of the fibrous material is deposited on the particulate
20 material to provide a second fibrous layer thereby formihg the
intermittent, discrete layer of particulate material within the
composite fibrous web. In a particular aspect of the invention, the
particulate material may be intermittently deposited by a rotating
drum which has an interior chamber therein and at least one drum
25 opening therethrough. The drum receives the particulate material in
the interior chamber and selectively dispenses the particulate
material through the drum opening as the drum rotates such that the
particulate material is intermittént]y deposited at spaced apart
locations aldng.a length of the composite fibrous web.
30
The-présent invention, in its various aspects, can advantageously
provide an apparatus and method which, when compared to conventional
devices, can more efficiently provide a discrete layer of particulate
material within selected regions of a composite fibrous web, and can
35 position the particulate material in a manner which is generally
independent of the flow of the fibrous material used to form the web.
As a result, the present invention can'advantageousTy_provide a
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‘is nmovably disposed within the first form ng chanber and is configured to
receive the flow of fibrous material and the dispensed particulate
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t he appar at h S a formng
grate | chgﬁ%‘?ﬂﬁ gl;fiélgy E@id{e 8%%3%&#9&&%&%?@ gﬁﬂ'ﬂigﬁ ration, the
particul at edmmtealayessstﬂi particyll gtelimaperiad withio gy icompas igeaf ibropeni ng in
the form nguggate and deposited on the first fibrous layer in a sel ect ed
pattern. In another aspect of the apparatus of the invention, the
deposi ting

Brief Description of the Drawi

10 . .
The present invention will be more fully understood and further
advantages will become apparent when reference is made to the
following detailed description of the invention and the'accompanying
drawings. The drawings are merely representative and are not

15  intended to 1imit the scope of the appended claims.

Figs. 1A and 1B representatively illustrate a top plan view and a

side elevational view, respectively, of a composite fibrous web

having a patterned, discrete layer of particulate material formed by
20  the invention;

Figs. 1C and 1D representatively show a top plan view and a side
elevational view, respectively, of a composite fibrous web having an
~ intermittent, discrete layer of particulate material formed by the
25 invention; '

Fig. 2 representatively shows a side elevational view of one

embodiment of an apparatus of the present invention for forming a

patterned, discrete layer of particulate material within a composite
30  fibrous web; '

Figs. 3A and 3B representatively show top plan views of two different
embodiments of the forming grate of the present invention;

35
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means includes a rotatable drum which has an interior chanbe 'Pﬂéﬁ.iiﬁgﬁgBEa“
at | east one drum opening therethrough. In operation, the pafiicul ate ———
‘material is received in the interior chanber of the rotatable drum and
interm-tten i-spensed thr h,t he drum openi.n s the rotatable drum

rot at es sucﬁ%hgtr mgsyit,att?g@fyglsgo%taeﬂg & %Vqtﬂg'éaﬁm"t’?'ér?tfl 8" deposi ted on
the first feéembodimentapéramapppatad ahihe presant dnsertiiongfor Ferming ad t he
conposite fj : . r .4 Nwent . can provide
a net hod foi*ﬁewfﬁ%%ﬁa %ﬁtc?gfr)%reigye@ﬁ’?ﬁﬁgtéw%%r ﬁéoh;éiégi H‘?m%&g mat eri al
within a cocqmpesite fiiibrausswelkd. A flow of a selected fibrous material is
provideg into a first form ng chanber. A flow of a particulate material is
provided into a second faorm ng chanmber which is selectively |ocated within
the first i Al RORERSRNET {¥R] Yo EhoME ar EAR P Ian viawinf; oae ex 'N?lf-‘epg% alevi des

the flow ofagpagatusridVgstrated iial Figt disn the first form ng chanber. The
fibrous material and particulate material aré deposited on a noving,

f oram nous form ng
- Fig. 5 representatively shows a side elevational view of another

10  embodiment of an apparatus of the present invention for forming an
| intermittent, discrete layer of particulate material within a
composite fibrous web;

Figs. 6A and 6B representatively show perspective views of a

15 rotatable drum of the present invention having an interior chamber
therein and a drum opening therethrough configured in two different
patterns;

Figs. 7A through 7D representatively show alternative configurations
20  for the drum opening in the rotatable drum of the present invention;

Fig. 8 shows a schematic representation of a phasing control system
employed in the present invention; and

25 Fig. 9 representatively shows an absorbent article having an
absorbent core which includes a composite fibrous web formed by the
present invention.

Detgi]ed Description of the Invention
30

The foilowing detailed description will be made in the context of
forming a layer of high absorbency particles within a composite
fibrous web which can be used as an absorbent core in a disposable
~ diaper article. It should be understood, however, that the present
35 invention may also be used to form a Tayer of other types of
particulate material within a ¢omposite fibrous web. In addition, it
should be readily nnderstood that the composité fibrous web of the
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?fs a pagticﬂoﬁheom%srﬁﬂsehf faveNtfRd into a second form ng chanber which

The invention is particularly usefu] for forming a layer of particles
of organic or inorganic high absorbency (e.g. superabsorbent)
material within a composite fibrous web. Suitable inorganic

10  high-absorbency materials include, for example, absorbent clays and
silica gels. Organic high absorbéncy materials can include natural
materials, such as agar, pectin, guar gum and peat moss, as well as
synthetic materials, such as synthetic hydrogel polymers. Such
hydrogel polymers include, for example, carboxymethylcellulose,

15 alkali metal salts of polyacrylic acids, polyacrylamides, polyvinyl
ethers, hydroxypropyl cellulose, polyvinyl morpholinone, polymers and
copolymers of vinyl sulfonic acid, polyacrylates, polyacrylamides,
polyvinyl pyridine and the 1ike. Other suitable polymers include

_ hydrolyzed acrylonitrile grafted starch, acrylic acid grafted starch,

20 and isobutylehe'maleic anhydride copoiymers, and mixtures thereof.
The hydrogel polymers are preferably 1ightly crosslinked to impart
desired levels of water insolubility to the material. Crosslinking
may, for example, be by irradiation or by covalent, ionic, Van der
Waals, or hydrogen bonding. Suitable materials are available from

25 various commercial vendors, such as Dow Chemical Company, Hoechst
Celanese Corporation, Allied-Colloid and Stockhausen. Typically, the
high absorbency material is capable of absorbing at least about 15

_times its weight .in water, and desirably is capable of absorbing at
least about 25-50 times its weight in water.

30
The particles of high absorbency material may have regular shapes or

~ irregular shapes, such as elongated forms. For example, particles of
high absorbency material may be configured in the form of granules,
flakes, fibers, or the like. The particles typically measure about

35 50-1000 micrometers in size and desirably measure about 100-800
micrometers in size. '
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particles of high absorbency material. Desirably, the layer of

10  particulate material 14 is formed between a first fibrous layer 16

and a second fibrous layer 18. The layer of particulate material 14

may be patterned, as representatively illustrated in Figs. 1A and 1B, -

and intermittent or spaced apart, as representatively illustrated in

Figs. 1C and 1D.

15
With reference to Fig. 2, a representative apparatus and method of
the invention is configured to form a layer of particulate material
within a composite fibrous web. The apparatus 20 includes a first

. forming chamber 22 and a supplying means 30, such as a fiberizer

20  hammermill, which provides a flow of fibrous material 32 into the
first forming chamber 22. A second forming chamber 40 is located
within the first forming chamber 22. The second forming chamber 40
selectively divides the flow of the fibrous material 32 within the
first form{ng chamber 22. A conveying means 50, such”as a suitable

25 pipe conduit, transports a particulate material 52, such as particles
of high absorbency material, into the second forming chamber 40. A
depositing means 60, which is located within the second forming
chamber 40, selectively dispenses the particulate material 52. A
foraminous forming layer 90, which is movably disposed within the

30 first forming chamber 22, is configured to receive the flow of
‘fibrous material 32 and the dispensing of particulate material 52
thereon. As the foraminous forming layer 90 moves in a machine
direction 150, the flow of fibrous material 32 is selectively divided
by the second forming chamber 40 such that a first fibrous layer 16

35 (Fig. 1A-1D) is formed on the foraminous forming layer 90.
Alternatively, a tissue layer may be provided on the foraminous
forming Tayer 90 such that the first fibrous layer 16 is formed on
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have chamber 22 .includes side walls 24 and end walls 26 and 28 which are

constructed and arranged to define a generally enclosed volume. The
end walls 26 and 28 have suitable entrance and exit openings formed

10 therethrough to allow the entry of the foraminous forming layer 90
and the removal of the composite fibrous web 12 from the first
forming chamber 22. The side walls 24 and end walls 26 and 28 may be
connected together by any means known to those skilled in the art.
For example, the walls may be welded, mechanically fastened using

15 screws, bolts, staples and the 1ike or adhesively fastened together.
The side walls 24 and end walls 26 and 28 can be made from any
material which can provide a generally sealed, enclosed volume. For
example, the side walls 24 and end walls 26 and 28 can be made from
steel, aluminum, or a po1ycarbonate such as Lexan® which is

20 manufactured by the General Electric Company.

The supplying means 30 may comprise any one of a number of types of
conventional devices for providing a flow of fibrous material.
Examples of such a device include fiberizing mechanisms. For

25 example, sheets of fibrous material may be fed into a fiberizing
mechanism and disintegrated into a fibrous material 32. The fibrous
material 32, which includes a plurality of individual fibers, is
injected, or otherwise introduced, into the first forming chamber 22.
Typically, the fibrous material 32 is composed of absorbent, woodpulp

30 . fibers commonly referred to as fluff. The fibrous material 32 may

~ also be composed of staple fibers, polymeric fibers, cellulosic

fibers and mixtures thereof, as well as mixtures of absorbent fibers
with generally hydrophobic fibers. The fibrous material 32 may
optionally be treated to impart desired levels of hydrophilicity,

35 employing techniques well known in the art.
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slant toward each other and intersect to form a tepee configuration,
as representatively illustrated in Fig. 2, to effectively divide the
10 flow of fibrous material 32 in the first forming chamber 22 into a
first portion and a second portion. The second forming chamber 40
also isolates the particulate material 52 from the flow of fibrous
material 32. Thus, the particulate material 52 does not intermix
with the flow of fibrous material 32. Alternatively, the second
15  forming chamber 40 may be configured in any shape or size which
provides the desired composite fibrous web 12. The end walls 42 and
44 -of the second forming chamber 40 have suitable entrance and exit
openings formed therethrough to allow the entry and removal of the
partially formed composite fibrous web 12. The end walls 42 and 44
20 of the second forming chamber 40 may be connected to the side walls
24 of the first forming chamber 22 and to each other by any means
known to those skilled in the art. For example, the end walls may be
welded, mechantically fastened using screws, bolts, staples and the
like or adhesively fastened to the side walls 24 of the first forming
25 chamber 22. The end walls 42 and 44 of the second forming chamber 40
may be made from any suitable material such as, for example, a
polycarbonate under the tradename Lexan®.

Alternatively, the second forming chamber 40, as representatively
30 illustrated in Fig. 4A, may include a pair of side walls which are
connected to the end walls 42 and 44 of the second forming chamber 40
to define an enclosed volume within the first forming chamber 22.
Such side walls of the second forming chamber 40 would be located and
spaced inward from the side walls 24 of the first forming chamber 22.
35 Thus, in this alternative configuration, the second forming
"chamber 40 would define a generally enclosed volume that is spaced
apart from the side walls 24 and end walls 26 and 28 of the first

- 10 - '
This Sheet Has Been Replaced




intermittent, discrete |layer of particulate material forned| 3y BBEET HAS BEEN

invention; Fig. 2 representatively shows a side el evationall_vi ewREPLEHGED

—_—
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o appar ar uSSE1Z FRVERshoRAIHE” 16 eUS1A8 BHE rsTRPlve' biet eibnll, ERETRACBREL D¢ .
| ayer of parformingackamberc40 stithin the €irstnfowing chambayu@2welfor example,
5 the fibrous material 32 would not be selectively divided by the
’ .second forming chamber 40 in the spaced apart area between the side
walls of the second forming chamber 40 and the side walls 24 of the

first forming chamber 22.

10 As representatively illustrated in Fig. 2, the apparatus and method
of the present invention further includes a conveying means 50 for
‘transporting the particulate material 52, such as high absorbency
particles composed of superabsorbent hydrogel polymers, into the
second forming chamber 40. The cbnveying means 50 may include a

15 conveying conduit 54 for transporting the particulate material 52
into the second forming chamber 40. The particulate material 52 may
flow through the conveying conduit 54 as a result of gravitational
forces. Alternatively, the conveying means may include a conveying
gas stream which is contained within the conveying conduit 54 and

20 pfovided by a conveying blower. The particulate material 52 may be
delivered into the conveying conduit 54 by any suitable method known
to those skilled in the art, For example, the present invention may
include a particulate regulating means 56 for providing a selected
mass flow rate of the particdlate material 52 into the conveying

25 conduit 54 and into the second forming chamber 40. It should be
readily understood that the amount of the particulate material 52
delivered into the second forming chamber 40 is dependent upon the
desired forming rate of the composite fibrous web 12 and the weight
percent of particulate material 52 desired to be contained within the

30 composite fibrous web 12.

In the illustrated embodiment, the conveying means 50 includes a
particulate regulating means 56 which is constructed and configured -
to provide a particulate mass flow rate which is within the range of
35 about 20-155 gm/sec. Various types of particulate regulating means
may be employed with the present invention. For example, the
particulate regulating means 56 may rely on gravitational forces to

- 11 -
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Fig. 4A representatively shows a top plan view of one exanplt;%?S§HEETHASBEEN
apparatus illustrated in Fig. 4, Fig. 5 representatively sh a_dIEFd-ACED

el evational view of another embodinent of an apparatus of the present

i nvention for f ng_an i.nter t  screte rticul ate

mat eri al wimm"ﬂlg%\r?@ Eo"fl n} Lfgnﬂéﬁtd{clﬁﬁfse mg eéﬁﬁl @Biﬁg d€ent ati vel y
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I épresen ive
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i ncl udes a foraweg ichamberod0usndvehts wheeconpysitee fibrous web 12. In the
illustrated embodiment, the particulate regulating means 56 is a feed
screw device which relies on gravitational forces to regulate the
10 flow of the particulate material 52 into the conveying conduit 54.
Alternatively, the particu]até regulating means 56 may be a LWF3-35
feeder manufactured by K-tron Corp., a company lTocated in Pitman, New
Jersey. Other equivélent devices may also be employed with the
present invention. '
15 .
If a conveying gas'stream is desired, various types of commercially
available blower devices may be employed with the present invention.
For example, the conveyingfgas stream may be provided by a VB-019
blower manufactured by Spencer Turbine, a company located in Windsor,
20 Connecticut. The blower may supply a conveying gas stream velocity
of from about 1370 m/sec (about 4,500 ft/sec) to about 2135 m/sec
(about 7,000 ft/sec). The conveying conduit 54 may then transport
the particle/gas mixture composed of the particulate material 52
entrained in the conveying gas stream into the second forming
25  chamber 40.

As representatively illustrated in Figure 2, the conveying conduit 54
. extends into the second forming chamber 40 such that the particulate
material 52 is transported into the second forming chamber 40. For
30 example, the conveying conduit 54 may extend through the end wall 26
of the first forming chamber 22 and through the end wall 42 of the
second forming chamber 40. Alternatively, as representatively
illustrated in Figs. 4-5; the conveying conduit 54 may extend through
a side wall 24 of the first forming.chambér 22 and directly into the
35  second forming chamber 40.
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present invention. Detailed Description of the Invention TheTHiS $HEETHGAS BEEN
detail ed description will be nmade in the context of form ng a | akEPLHELERDI gh
~absorbency particles within a conposite fibrous web which cambe '

2beorent CBE oo et EISR) EneRER IR 15, Hhe SR ARRRERAES
ot her typesobftheaprésentatrventian ifurthert includes andepostié ifg means Glewhidn
oo 1% o s RS WG Shb PO RN Rl Ro " OTRE bR el LD
types of ab#eanseh selectivedy éis@nna%% therpaskiciliate matgrialn§2parthe, - f eni ni ne
care prgduciéposi Bfi)meldRs' G0 & BRNESnfIGArdd €odisPensdd kh@fparticulate
material 52 such that the amount and location of the particulate
material 52 in the composite fibrous web 12 can be varied in both a
machine direction and a cross machine direction and the z-direction.
At any particular location along the apparatus or method, the machine
10 direction is the direction along which the fibrous web 12 is intended
to move. The cross machine direction is perpendicular to the machine
direction and parallel to the plane of the fibrous web 12. The z-
direction is perpendicular to the plane of the fibrous web 12. For
example, in one aspect of the invention representatively illustrated
15 in Fig. 2, the depositing means 60 may include a forming grate 62.
The forming grate 62 extends in the machine direction 150 between the
end walls 42 and 44 of the second forming chamber 40. The forming
grate 62 may be connected to the end walls 42 and 44 of the second
forming chamber 40 by any means known to those ski]]eg in the grt.
20 For example, the forming grate 62 may be welded, mechanically
fastened using screws, bolts, staples and the like or adhesively
fastened to the end walls 42 and 44 of the second forming chamber 40.
Desirably, the forming grate 62 is also connected by Any suitable
means to the side walls 24 of the first'forming chamber 22. The
25 forming grate 62 may be made from any suitable material such as, for
example, a polycarbonate under the tradename Lexan® as previously
~described.

As representatively illustrated in Figs. 3A and 3B, the forming
30 grate 62 has at least one grate opening 64 therethrough. The grate

‘opening 64 is configured to selectively dispense and deposit the
particulate material 52 on the first fibrous layer 16 (Figs. 1A and
1B) in a selected pattern. The quantity and size of the grate
openings 64 will vary depending upon the desired configuration of the

35 particulate material 52 within the composite fibrous web 12. For
example, as representatively illustrated in Figs. 3A and 3B, the
forming grate 62 may have two or more grate openings 64 configured as
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such alternative configurations are contenplated as being aﬁﬂﬁigﬁggfz REEN
of the present invention. The invention is particularly usefu_f N
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the thickness and z-directional placement of the particulate
10 material 52. For example, a small opening 64 may result in a thicker
layer of particulate material 14 within the composite fibrous web 12
compared to a large opening when the same amount of particulate

material 52 is deposited onto the composite fibrous web 12.

15 In an alternative aspect of the invention as representatively
illustrated in Figs. 4-5, the depositing means 60 may include a
rotatable drum 70. The rotatable drum 70 is located within the
second forming chamber 40. Figures 6A and 6B providé a more detailed
illustration of representative examples of the rotatab]e drum 70.

20 The rotatable drum 70 includes opposed ends, an 1nter1or chamber 72
therein and at least one drum opening 74 therethrough. At least one
shaft 80 is connected to an end of the rotatable drum 70. The
shaft 80 may be connected to the rotatable drum 70 by any suitable
means known to those skilled in the art such as, for examp]é,

25 welding. The shaft 80 of the rotatable drum 70 may be rotatably
connected to a side wall 24 of the first forming chamber 22 such as,
for example, through the use of a suitable bearing connected to the’
side wall 24. Alternatively, the side wall 24 of the first forming
chamber 22 may include a circular opening therethrough such that the

30 - shaft 80 of the rotatable drum 70 extends through the circular '
openiné. The shaft 80 and rotatable drum 70 may be supported and
driven by any means known to those skilled in the art. For example,
the shaft 80 and rotatable drum 70 may be driven from a primary line
shaft of the apparatus 20 or any of the other elements of the

35 apparatus 20 such as the foraminous forming layer 90. Alternatively,
the shaft 80 may be-directlj driven by an electric motor.

- 14 -
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The hydrogel polyners are preferably lightly crosslinked tq| iTpashceeaiacasEeN '
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st ze. particle opening 82 in the end of the rotatable drum 70 such that the
particulate material 52 can be transported into the second forming
10 chamber 40 and into the interior chamber 72 of the rotatable drum 70.
In such a configuration, the rotatable drum 70 is supported on a
cantilevered shaft with an end of the shaft being supported by a
suitable bearing connected to the side wall 24 of the first forming
chamber 22 or a suitable support frame. '

15
Thus, the rotatable drum 70 is configured to receive the particulate
material 52 in the interior chamber 72 and is configured to-
intermittently dispense the particulate material 52 through the drum
opening 74 (Figs. 6A and 6B) as th% rotatable drum 70 rotates. Thus,

20 in use, the particulate material 52 is intermittently deposited on
the first fibrous layer 16 at spaced apart 1ocations-along'a Tength
of the composite fibrous web 12. An example of a composite fibrous
web 12 having an intermittent layer of particulate material 14 formed

. by the present invention is representatively illustrated in Figs. 1C
25 and 1D. '

In one aspect of the invention, the drum opening 74 in the rotatable
drum 70 may be configured such that the particulate material 52 which
is intermittently dispensed-through the drum opening 74 is deposited
30 on the first fibrous layer 16 (Fig. 1C and 1D) in a selected pattern.
The distribution of the pafticulate material 52 can be varied along
both the machine direction 150 and the cross direction of the
resulting composite fibrous'web 12 and also along the z-direction or
thickness of .the composite fibrous web 12. As representatively
35 illustrated in Figures 6A, 6B and 7A-7D, the drum opening 74 may be
-configured in many alternative patterns depending upon the desired
configuration .of the particulate material as it is deposited onto the

.15 -
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8 A conposite fibrous web having a |layer of particulate gﬁ#%nif%FH§§B§¢N
tthe apparatus and nmethod of the present invention is repr a EAGED :

[ el |

‘illustrated in Figs. 1A and 1B. A sinilar conp05|te fibrous web having an
i nt 1tt t t | | by th
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14, such as X rably,
the |ayer oWMi’—&r&:c@lSat’QpneﬁeUritaNeMiﬂ%“%"d‘ﬂﬁ%‘ﬁ ipebigoefCa whigh tist | brous

15y 5o PEISTEAnSulh shav eyor ST1ar st 8 5 udsost gieier
and| Tt or it CheGENEAT BRELL0R AEdRe. coo{wiﬁe S3biRus, Wb g | 1TheSeensRES | n
' portion of the composite fibrous web 12 is 1ocated between two outer
portions which desirably are substantially free of the particulate
material 52. As representatively illustrated in Fig. 7A, the
10 configuration of the drum opening 74 can vary along a circumferential
length 76 and a drum width 78 of the rotatable drum 70. In addition,
the rotatable drum 70 may have more than one drum opening 74 as
representatively illustrated in Figs. 6B, 7B and 7D.

15  As representatively illustrated in Figs. 2 and 4-5, the different
aspects of the present invention further include a foraminous forming
layer 90. The foraminous forming layer 90 may comprise a foraminous
forming screen configured as an endless belt which moves about a pair
of. support rollers 92 and 94 as representatively illustrated in

20 Figs. 2 and 4. A suitable driving means, such as an electric
motor 96, may be operably connected to move the foraminous forming
layer 90 through the first forming chamber 22 at a selected speed
along the machine direction 150. The fibrous material 32 and the
particulate material 52 are deposited onto the foraminous forming

25 layer 90 to form the composite fibrous web 12, which may eventually
be used as an absorbent core within an absorbent article. Since the
foraminous forming layer 90 moves generally from the end wall 26 of -
"the first forming chamber 22 toward the exit opening through the end
wall 28 of the first forming chamber 22, the depth or thickness of

30 the composite fibrous web 12 on'any particular section of the

~ foraminous forming layer 90 gradually increases as that forming layer
section traverses through the first forming chamber 22. The fiber
deposition rate onto the foraminous forming layer 90 and the movement
speed of the foraminous forming layer can be suitably adjusted to

35 control the finally formed thickness of the composite fibrous web 12.
In addition, a tissue layer may be placed between the foraminous
forming Tayer 90 and the first fibrous layer 16 such that the fibrous
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Figs. 1C and 1D. Wth reference to Fig. 2, a representative apmaéaEasH&@@mfm
nmet hod of the invention is configured to forma |ayer of pqrticuﬂuﬂaACED
"material within a conposite fibrous web. The apparatus 20 iTcrodes—a—+rst |
form ng chamber, 22 and a,supplyi ng neans 30, such as a fiberjzer
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form ng chdmdyer.22. A second forming chanber 40 is located within the first
form ng chanber 22. The second form ng chanber 40 selectively divides the ’
flow of the fibrous material 32 within the first' form ng chanber 22. A

conveyi ng rfd&asnadyvelyic thasfaraminausnfermingelayendi may teomneine @s a

particug at roFamfridud! forming Udredd d%?‘igtﬁ‘eﬁso@fanhbmra@%uﬂ%ﬂ"ﬁf erial,

into the secogd formng c anberlg% /\deBOS|t|n€,g§an 60, whi.ch is |ocated
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through the first forming chamber 22.

S

10 :
The apparatus and method of the different aspects of the present
invention may further include a vacuum means 100, as representatively
illustrated in Figs. 2 and 4, for drawing the fibrous material 32 and
the particulate material 52 onto the foraminous forming Jayer 90.

15  The vacuum means 100, such as a conventional blower mechanism, is
typically located underneath the foraminous forming layer 90 to
create an air flow which is generally directed from the supplying
means 30, through the first forming chamber 22 and past the
foraminous, forming layer 90. *This airflow helps to direct and

20 control thE deposition of the fibrous material 32 and particulate
material 52 onto the foraminous forming layer 90.

In another aspect, the apparatus and method of the invention may
include a phasing means. For example, the invention, as
25  representatively illustrated in Figs. 4 and 5, may further include a
phasing means to properly control and sequence the rotation of the
rotatable drum 70 to pfovide the desired placement of the
.intermittent layer of particulate material 14 (Figs. 1C and 1D)
. within the composite fibrous web 12. The phasing means controls the
- 30 rotation of the rotatable drum 70 to provide a desired registration
between the intermittent layer of particulate material 14 and a
selected deposition region along the machine direction 150 or length
“of the composite fibrous web 12.

35 A particular aspect of the invgntion includes the phasing means
representatively shown in Fig. 8. A phasing means 110 for
determining machine position and timing can, for example, incorporate
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web 12. The output trom the re e#%nce generator 116 and the line
shaft encoder 112 are directed to a programmable controller 118, such
as a computer, through suitable signal conduits. The programmable
controller 118 allows for the manual input of variable control
10  parameters, such as through a conventional keyboard. The
programmable controller 118, in turn, selectively controls the
rotation of the rotatable drum 70 to provide the desired registration
of the intermittent layer of particulate material 14 (Figs. 1C and
1D) within the composite fibrous web 12. In a particular aspect of
15  the invention, the programmable controller 118 may directly control
an electric motor which rotates the shaft 80 of the rotatable drum
70. Alternatively, the programmable controller 118 may control the
rotation of any of the other elements of the apparatus 20 which, in
turn, controls the rotation of the rotatable drum 70. For example,
20 the programmable controller 118 may control the rotation of the
foraminous forming layer 90 which, in turn, controls the rotation of
the rotatable drum 70. '

In the illustrated embodiment, the 1ine shaft encoder 112 may be a

- 25  63-P-MEF-2000-T-0-00GH device manufactured by Dynapar Corp. located
in Gurnee, I1linois. The encoder may, for example, be configured to
generate 2000 pulses per revolution. The reference signal
generator 116 may, for example, comprise a B15-G18-ANGX proximity
switch manufactured by TURCH, a business located in Minneapolis,

30 Minnesota. A suitable programmable controller 118 may, for example,

'compriée a device manufactured and designated as a PME 68-23 CPU by
Radstone Technology, a company located in Pearl River, New York.

The various aspects of the apparatus and method of the invention may
35 - also include a mechanism for adding a bonding agent to the composite

fibrous web 12 to further define the discrete layer of particulate

material 14 (Figs 1A-1D). For example, a bonding agent may be .
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a flow of fi
at a rate of from about 0 to about 20 weight percent based on the

10  total weight of the particulate material 52 in the composite fibrous .
web 12,

The composite fibrous web of the different aspects of the present
invention has the structural configuration of a composite of an

15 airlaid fibrous material and an airlaid particulate material. As
representatively illustrated in Figs. 1A and 1B, the composite
fibrous web 12 may include a layer of particulate material 14
disposed between a first fibrous 1ayer 16 and a second fibrous
layer 18. Alternatively, as representatively illustrated in Figs 1C

éo and 1D, the composite fibrous web 12 may include an intermittent

' layer of particulate material 14 disposed between a first fibrous
layer 16 and a second fibrous layer 18. Desirably, the layer -of
particulate material 14 is substantially isolated within a discrete
layer and is substantially free of fibrous material 32. Moreover,

25 the first fibrous layer 16 and second fibrous layer 18 can be
substantially free of particulate material 52.

The composite fibrous web 12 of the different aspects of the present
invention may contain variable weight percentages of.particuiate

30 - material based on the total weight of the composite fibrous web. For
examp]é, the composite fibrous web can contain 25-75 weight percent
of the particulate material, and preferably includes about
30-60 weight percent of the particulate material based on the total
weight of the composite fibrous web. |

35 |
In the illustrated aspects of the invention, the second forming
chamber 40 can be selectively configured and located within the first
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about 35 to abou 65 weight percent of the fibrous mater1a1 ‘based on

the total weight of the fibrous material present in the composite

fibrous web and the second fibrous layer 18 (Figs. 1A-1D) may contain

from about 35 to about 65 weight percent of the fibrous material

10 based on the total weight of fibrous material present in the

composite fibrous web 12. Desirably, the first fibrous layer 16

contains from about 40 to about 60 weight percent of the fibrous

material and the second fibrous layer 18 contains from about 40 to

about 60 weight percent of the fibrous material based on the total

15 weight of fibrous material present in the composite fibrous web 12.

prevewnm. el

Alternatively, the second forming.chamber 40 can be Tocated adjacent
or near the end wall 26 or end wall 28 of the first forming chamber
i 22 such that the particulate material 52 is deposited directly on or
20 near the surface of the foraminous forming layer 90 or on or near the
top of the fibrous material 32 to form the composite fibrous web 12.
For example, if the second forming chamber is located near the end
wall 26, the first fibrous layer may contain from 0 to about 25
weight percent of the fibrous material based on the total weight of
25  fibrous material present in the composite fibrous web 12.
Alternatively, if the second forming chamber is located near the end
wall 28, the first fibrous layer may contain from about 75 to 100
weight percent of the fibrous material based on the total weight of
fibrous material present in the composite fibrous web 12. Thus, the
30 z-directional placement of the layer of particulate material can be
varied across the thickness of the composite fibrous web 12 by
varying the position of the second forming chamber 40 within the
first forming chamber 22.

35 The resultant composite fibrous web can include a distinctive,
selectively varied distribution of particulate material along both
the machine dirgction and the cross direction of the composite .
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i sol ates the, particul ate nﬁterla from l.ow Q rous material 32.

Thus, the phlangcEre,machine.divgction o&!'ést'm)tcm?ﬁ directigntef the qompostie
fibrous natfibreus b, A EigrsnaaA \afd y3B trbprmﬁeiuvhw nitNgs ¥rageeiffépPertey be
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used to provide varied distributions of particulate material within

10  the composite fibrous web. Figs. 6A, 6B and 7A-7D representatively
illustrate several different configurations for the drum opening in
the rotatable drum of the present invention which can also be used to
provide varied distributions of particulate material within the
composite fibrous web.

15 .
Thus, the present invention can advantageously provide a discrete
layer of particulate material within a composite fibrous web. The
present invention can also provide an intermittent, discrete layer of
particulate material within a composite fibrous web wherein the layer

20 of particulate material is located at spaced aphrt locations along
the length of the composite fibrous web. The layer of particulate
material may be located at the spaced apart locations along the
length of the composite fibrous web without also locating a
corresponding, greater (or smaller) proportion of the fibrous

25 material at those spaced apart locations. Thus, the concentration of
particulate material at a particular location may be configured to be
substantially independent of the amount (e.g. basis weight) of
fibrous material at that location. The present invention can also
provide a layer of particulate material within a composite fibrous

30 web wherein the layer of particulate material is configured in a
selected pattern.

Alternatively, the apparatus and method of the different aspects of
the present invention may utilize two or more secondary forming

35  chambers located within the first forming chamber to provide multiple
layers of particulate material. The multiple layers of particulate
material may be configured in varying patterns, deposited
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44 of the second forming chamber 40 have suitable entrance Rnd@BHEET HAS BEEN |
dpeni ngs forned therethrough to allow the entry and renoval |lof tHEPLACED -
‘partially formed conposite fibrous web 12. The end wal |'s 42 and 44 of the
second form ng chanber 40 may be connected to the side walls 24 of the

first forni Hgtefnhmeﬂmraaw comainatign Hheregf ta\pravide thgodesiredt hose
skilled in ¢duposite fiibrowdxeapl e, the end walls may be wel ded, nmechanically
fastened using screws, bolts, staples and the |ike or adhe5|vely f ast ened

to the side walls 24 of t he flrst form ng chanber 22. The end walls 42 and
44 of the shrcabsorfbanti avticheyrisach4ds avgi spesatslced{apam, awhichuusesbthke mat eri al

such b

A er nad i veyPOETEY S1nRu" s B ERE pRelit juveifibd 35°AF BBs0RERY, core

i |lustrat edis wepresenat ivedy ﬂﬁasgwed imiFigof9.si the ahsa@enhuamia @ 200
connected tdpfifgs SN Frdm porfionidez 44 péar Eerﬁ%om fﬁﬁdnana gtegmoer 40 to

define an enclQ vol unme Irs ro.ng chamber 22. Such side
walls of tr@@é%%&ﬁfmwﬁ | Avonb evuor B dhean venn

portion 204. The absorbent article 200 includes a bodyside

10 Tiner 210, an outer cover 212 and an absorbent core 214 located
between the bodyside liner 210 and the outer cover 212. .As used
herein, reference to a front portion refers to that part of the
absorbent article which is generally located on the front of a wearer
when in use. Reference to the rear portion refers to the portion of

15 the article generally located at-the rear of the wearer when in use,
and reference to the crotch portion refers to that portion which is
generally located between the legs of the wearer when in use.

The crotch portion 206 has opposite Tongitudinal side portions 208

20 which include a pair of elasticized, longitudinally-extending leg
cuffs 216. The leg cuffs 216 are generally adapted to fit about the
legs of a wearer in use and serve as a mechanical barrier to the
lateral flow of body exudates. The leg cuffs 216 are elasticized by
a pair of leg elastics 218. The absorbent article 200 further

25 includes a front waist elastic 220 and a rear waist elastic 222. The
rear portion 204 of the absorbent article 200 further includes a
fastening means such as a pair of tape fasteners 224. The tape
. fasteners 224 are intended to hold the absorbent article 200 about
the waist of the wearer when in use.

30
The bo&yside Tiner 210 of the absorbent article 200, as
representatively illustrated in Fig. 9, suitably presents a body-
facing surface which is compliant, soft-feeling and nonirritating to
the wearer's skin. Further, the bodyside liner 210 may be less

35 hydrophilic than the absorbent core 214, to present a relatively dry
surface to the wearer, and may be sufficiently porous to be 1iquid
permeable, permitting liquid to readily penetrate through its
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spaced inward fromthe side walls 24 of the first formng c
I"n this alternative configuration, the second form ng chanb
-define a generally enclosed volunme that is spaced apart fro

24 and end lls 26 and 2 firs forming c .
Subeoquent | TRICkRRSS: bRotiE taal% bodys ide” hiner2 i, may the Bafuackie f%amiaded
al gng la ItOQrWidéns@Tedthon cufrrweblntatef'idd][soumoheb)s Jparows“ rfeamndeﬂgmﬂeté?e si ze
and relativ 0Si ti c o} r r st
orm ng- chates pevEufad, pEEs " #Tfns.habaHL TIBEES CcoP Saba) . Wife ot
sel ecti vel ycahtwndétbelny); Isyntketdadf fhersi (Kprcexarnpde, 401yesterecospaced apart
3/; ﬁ’isbg m?ﬁl{]ﬁ@??ﬁjl‘éﬁe"‘ﬁﬂeﬁsﬂ trhﬁ &ﬁﬁg@ﬂiﬁﬁrﬂ RPLARRER sPftiRidct he side
fibers. The bodys1de 11ner 210 is suitably employed to help isolate
the wearer's skin from 11qu1ds held in the absorbent core 214.

Various woven and nonwoven fabrics can be used for the bodyside

10 liner 210. For example, the bodyside liner may be composed of a
meltblown or spunbonded web of polyolefin fibers. The bodyside liner
may also be a bonded-carded web composed of natural and/or synthetic
fibers. The bodyside liner may be composed of a substantially
hydrophobic material, and the hydrophobic material may, optionally,

15 be treated with a surfactant or otherwise processed to impart a
desired Tevel of wettability and hydrophilicity. In a particular
embodiment of the present invention, the bodyside liner 210 comprises
a nonwoven, spunbond,'po]ypropylené fabric composed of about 2.8-3.2

. denier fibers formed into a web having a basis weight of about 22

20  grams pér square meter and a density of about 0.06 gram per cubic
centimeter. The fabric is surface treated with about 0.28 weight
percent of a surfactant commercially available from Rohm and Haas Co.
under the trade designation Triton X-102.

25 The outer cover 212 of the absorbent article 200, as representatively
i1lustrated in Fig. 9, may suitably be composed of a material which
is either liquid permeable or liquid impermeable. It is generally
preferred that the outer cover 212 be formed from a material which is
substantially impermeable to liquids. For example, a typical outer

30 cover can be manufactured from a thin plastic film or other flexible
'1iquid:impermeab1e material. For example, the outer cover 212 may be
formed from a polyethylene film having a thickness of from about
0.012 mil1limeter (0.5 mil) to about 0.051 millimeter (2.0 mils). If
it is desired to present the outer cover 212 with a more clothlike

35 feeling, the outer cover 212 may comprise a polyethylene film having
a nonwoven web laminated to the outer surface thereof, such as a
spunbond web of polyolefin fibers. For example, a polyethylene film

- 23 -
This Sheet Has Been Reﬂ

[N




As representatively illustrated in Fig. 2, the apparatus anj'ﬁﬁShmgfmﬂ#&hBEEN
present invention further includes a conveying neans 50 forl{transpErtAGED

"the particulate material 52, such as high absorben?y partich > poseT
super absor bent. hydr,oge al LS, | t he.second farmng chanber : e
coP\veyi ng ﬁéﬂﬂgg%ﬁ tﬁgﬁll"?e%él éﬁg’bgutcd;bi%mglmm (°-§4'r"TH}r may f¥Bor ti ng the
parti cul at ethermellyall abthated otheretes e spontiond niebg of IpTheTefin. fibeesparticul ate
aravi tati o TefHitRes" BVECH A ieRnbe 67 by ER %) 2 B2aBReRbAT I Lde
conveyi ng géid amentaawhigh senwavepoweliihasca hasis weight ofnabeyit 24 gramsiiper54 and

provi degl by. L@ B ude [ it e i y
del i verseld is@gi?irkm%?%g g/oei?i n goﬂgrhiestqﬂgﬁé ggpg)ﬁy g?ﬁog%[(? rﬁéﬁh{(@ Eﬁ%vm to
t hose skil I‘g'd' hhi ng?'i coygrns aveknown to,Zhosesskitledninthecdrtray i ncl ude a
particul ate regul ating neans 56 for providing a sel ected nass f|Oerﬁte of
“the partic ' i 2.1nto nveyi na conduit 54 and into the
second for muﬁgﬁ%ﬂgkﬁérﬂfﬁ? ‘f‘iﬁgh%ﬁ] Elaggbe ?'xrme% OP a woven Or nonwoven

fibrous web layer which has been totally or partially constructed or
10 treated to impart a desired level of liquid impermeability to

selected regions that are adjacent or proximate the absorbent

core 214. Still further, the outer cover 212 may optionally be

composed of a micro-porous "breathab]e" material which permits vapors

to escape from the absorbent core 214 while still preventing 1iquid

15  exudates from passing through the outer cover 212.

The absorbent core 214 of the absorbent article 200, as
representatively illustrated in Fig. 9, may suitably comprise the
composite fibrous web 12 of the different aspects of the present

20 invention as representatively illustrated in Figs. 1A-1D. The layer
of particulate material 14 of the composite fibrous web 12 desirably
includes a high absorbency material. As a general rule, the high
absorbency material is present in the absorbent core 214 in an amount
of from about 5 to about 100 weight percent based on total weight of

25  the absorbent core to provide more effective performance. The
absorbent core 214 may have any of a number of shapes. For example,
the absorbent core may be rectangular, I-shaped or T-shaped.. It is
generally preferred that the absorbent core be narrower in the crotch
portion 206 of the absorbent article 200 than in the front or rear

30 - portion, 202 or 204, respectively.

In particular aspects of the invention, the layer of particulate
material of the composite fibrous web of the present invention may be
configured in a pattern or intermittently deposited at spaced apart
35 locations to improve the performance of the absorbent core. For
example, the layer of particulate material may be deposited in
discrete strips, as representatively illustrated in Figs. 1A and 1B,
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readi |y understood that the anount of the particul ate nateria}HggogggﬂyggggEN
i'nto the second form ng chanber 40 is dependent upon the degfire f&gpﬁh@gp

‘rate of the conposite fibrous web 12 and the wei ght percent lat—part ate
ntained W thin t onposite fibrous web 12. 1In

: ial 52, desired be, h ¢ 0
the 111 ustr 50 GIPERtR APRRick 19, EhaBRCAF b oo A LhOEaMROR Thsod BT OHE: PRI ai o
regul ati ng ﬂb’elmsn&’fi inhendingste desbound byl anydpaxritibarr eﬁed@,pib\ﬁisdi g
i cul at . . I Ss [ I 0] u - _
ot sec. var PETIEed R N MG, F1ckibd chal-icreriEetshe R EonbdideR s i (1
the present fibreystwebnreswit Eromthe deciteasedr ocaurrance oégldedt bharkinghs 56 may
rely onggr ayjicht i'raé’d’lfi-'sgflpﬂpﬁﬁe Hﬁ%e of Hgﬁréﬁﬁbﬂﬁeﬁc@eoﬂ%%mu&%ﬁ&&e of

parti cul ateﬁé?ﬂ??a s'as gg'#%ﬁ? known to those skilled -in the art.

In particular aspects of the invention, the apparatus and method of
the present invention can be configured such that at least about 50

10 weight percent and not more than about 95 weight percent of the total
amount of high absorbency particles are located in the front 50
pebcent of the overall length of the absorbent core 214. Preferably,
about 55-85 weight percent and more preferably, about 60-85 weight
percent of the total amount of high absorbency particles are located

15 in the front 50 percent of the overall absorbent core length. Such
weight percentages of high absorbency particles, however, may not be
present in combination with corresponding, similar weight percentages
of the total amount of fibrous material in the absorbent core 214.
For example, the front 50 percent of the length of the absorbent

20 core 214 méy include 60-80 weight percent of the total amount of high
absorbency material but only include 55 weight percent of the total
amount of fibrous material. As another example, the front 50 percent
of the absorbent core may include 60-80 weight percent of the total -
amount of high absorbency material, but only include 40-50 weight

25 percent of the total amount of fibrous material.

In further aspects of the invention, relatively higher weight
percentages of the particulate material can be selectively located at
predetermined locations along the length of the absorbent core. For

30 example, 50-60 weight percent of the total amount of fibrous material
may be located in a front 45 percent of the absorbent core while
50-80 weight percent of the total amount of particulate material is
located in a middle 30 percent of the absorbent core. Thus, the
region having the maximum weight percentage of fibrous material can

35 be offset lengthwise from the region having the maximum weight
percentage of particulate material.
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conveying conduit 54. Desirably, the invention enploys a "
type of particul ate regul ating nmeans such that the anount
"material 52 being delivered into the conveying conduit 54

Thi s devic an her. o] ery of th desj.red, gmount s of
parti cul at g"‘%a Fg\géé‘ ? % "? 63@358%2"?%?% 3%%'? A Sﬁlut t he
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commer ci al lattacked 86! Ehebbover cdmm 2 andyowdodypideytihew 210t he present
I nvention. For exanple, the conveying gas stream may be provided by a
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The leg cuffs 216, as representatively illustrated in Fig. 9, include
10 leg elastics 218. Materials suitable for use in forming leg
elastics 218 are known to those skilled in the art. Exemplary of
such materials -are strands or ribbons of a polymeric, elastomeric
material which are adhered to the absorbent article 200 at the Teg
cuffs 216 while in a stretched position, or which are attached to the
15  absorbent article while the article is p]eatéd, such that elastic
constrictive forces are imparted to the leg cuffs 216.

Similarly, waist elastics 220 and 222 and tape fasteners 224, as
representatively illustrated in Fig. 9, are known to those skilled in
20 the art. "

A wide variety of diaper configurations, as well as training pant,
incontinence garments and 1ike configurations, are suitable for using
the composite fibrous web of the present invention. Suitable diapers

25 are described in greater detail in commonly assigned U.S. Patent
Application Serial No. 07/757,760 entitled "Thin Absorbent Article
Having Rapid Uptake of Liquid" filed September 11, 1991, in the name
of Hansen et al.

30 While the invention has been described in detail with respect to
specif%c aspects thereof, it will be appreciated that those skilled
in the art, upon attaining an understanding of the foregoing, may
readily conceive of alterations to, variations of and equivalents to
these aspects. Accordingly, the scope of the present invention

35 should be assessed as that of the appended claims and any equivalents
thereto. '
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bl ower manufactured by Spencer Turbine, a conpany |ocated in W&ﬁi@@ﬂasBeenReplaced
Connecticut. The bl ower may supply a conveyi ng gas stream vel o ‘
~about 1370 ni sec (about 4,500 ft/sec) to about 2135 nisec (abo ?mm
ft/sec). r%Baconve ondwt 54 may then transport the partlcl

m xture coMpdteld 612 pArticulate material 52 entrained in the convey| ng
gas streaminto the second form ng chanber 40. As representatively

illustrate [ [ ' t he second
.form ng ch rYberAl':' 8'%33‘3%"% ha‘; f‘g’[mﬁé {]lqég lé fnﬁg %ngcmg%?ansported
into the soabewialowithig cmemteo 1mll$e '@”lshﬂg-conveyl ng conduit 54

may extend thr h, t ridh the first formng chanber 22 and
t hrough t he englilg ﬂiignﬂ’ d&ﬁ

representativellp)i? I%Pl&{'@éagﬁﬂssle:%gg p"RVBjn"ﬂh% %gqb\féf{/laﬁgel@élﬁtﬁglr il %E\S!I?,‘\‘/;Ly 2
extendst hr ggerRlISinio Yald fA¢sDifdrinénd ichambdrgr m ng chanber 22 and directly
into the seconc{ % mecgng%rmmg %Ramber which is selectively located within
said first forming chamber to selectively divide said flow of said
fibrous material; _
(d) a conveying means for transporting a particulate material
10 into said second forming chamber;
(e) a depositing means located within said second forming
chamber for selectively dispensing said particulate material; and
(f) a foraminous forming layer which is movably disposed within
said first forming chamber and which is configured to receive said
15 flow of said fibrous material and said dispensed particulate
material;
~ said foraminous forming layer being constructed to receive a
formation of a first fibrous layer, to receive said dispensed
particulate material on said first fibrous layer, and to receive a
20 second fibrous layer formed on said particulate material, thereby
forming said discrete layer of particulate material within said
composite fibrous web. -

2. The apparatus of claim 1 wherein said depositing means includes
a forming grate which has at least one grate opening therethrough
.configured to dispense said particulate material on said first
fibrous Jayer in a selected pattern.

3. The apparatus of claim 2 wherein said grate opening includes at
least two channels configured to dispense said particulate material
on said first fibrous layer in discrete strips along a length of said
composite fibrous web. '
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13 As representatively illustrated in Fig. 2, the apparatusﬁ T focen |
tthe present invention further includes a dep05| ti ng neans 681n sﬁ@'?ﬁ]ﬂ% BCEN
| ocat ed mﬁthin t he second form ng chanber 40. The dep05|t|n

| . | h R S-h e e -
can'be conbt gute PasetusCRESIanE DuRerEin el dabestifo HB8EE ipciactre
anmount andalmtatabh diruih hwhiplyrhtaisc ah cindenidrechatbes 2thereimandoapdeast fi brous

W_eb 12 can ﬁee d\t‘ﬂ'é 03’%3 bc‘ﬁiap ﬁ.rxpaﬁ:ahl ne direction and a cross nmachi ne

directio ctlon ny particular location along the
apparatus or net hod, the machine direction is the direction along which the

fibrous wep, 1271h¢ dpaaﬁadsdof Q1399H 4 whBrReidl 95T WBEdYabTe Cﬂrfuﬁlcii onis
f,egfgﬂgl S\,g{;grrlfgtgﬁqﬂg%? receWg sda'1rde85r'-tqrc]:uﬁﬂ:e Rg{enaFlin sa:uIJI n?eraine of the
chamber and intermittently dispense said particulate material through
said drum opening as said rotatable drum rotates such that said
5 particulate material is intermittently dispensed on said first
fibrous layer at spaced apart locations along a length of said

composite fibrous web.

6. The épparatus of claim 4 wherein said drum opening varies across
a width and a circumferential length of said rotatable drum.

7. The apparatus of claim 6 wherein said drum opening is configured
in an elliptical pattern.

8. The apparatus of claim 1 wherein said foraminous forming layer
is a foraminous forming screen configured as an endless belt.

9. The apparatus of claim 1 wherein said foraminous forming layer
is a foraminous forming screen configured on an outer circumferential
surface of a forming drum.

10. The apparatus of claim 1, further comprising a vacuum means for
drawing said fibrous material and said particulate material onto said
foraminous forming layer. ' '

11. The apparatus of claim 5, further comprising a phasing means for
:controi1ing a rotation of said rotatable drum to provide a desired
registration between said spaced apart locations and a selected
deposition region along a length of said composite fibrous web.

12. A method for forming a patterned, discrete layer of particulate
material within a compos1te fibrous web, said method comprls1ng the

steps of: cet Has Been Re;ilaced
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diFection is perpendicular to the plane of the fibrous web
I'n one aspect of the invention representatively illustrated
"deposi ting means 60 may include a forming grate 62. The for

IS BHEED NAGREEN ||
Loy HEqdcs

wal | s 48 anfioriringfchtambesecond fornmi ng chamber 40 by any neans

8 fusthe end

known to

t hose skilled i 2?} %gag{ém Fgrﬂ(a&a‘;[pl ?Hﬁu gen]“g&tqwtﬁ;g% r%%og wel ded,

mechani cal | u3| SCIr ews es and

adhesi vel y @mageqhambet iwhichd snagl g:tztzebhaoqmtedf withdnssaidnfiitsdr mi ng

charmber 40. £§}3ng aHahber 1D §é’TéE‘tWeW aWuﬁZ Afd #

oFOSARC FPskduy any

suitable nmeans t0 the side walls 24 of the |rst ?@rn1ng chanber 22. The
form ng gra'!‘%teﬁa]mf"ﬁe made from any suitable material such as, for -
exanmpl K0 a pol y¢ey ldepos t ingdauidt Pibriousdeatental ami]saaa me\icum.tby descri bed.

As represenﬁaaéer\{g.l yonI Lllﬁjo%hst %rh%%ugsfo%& nl%yaﬁ Mo Q@eJ Yithin said
first forming chamber wherein, as said foraminous forming layer
moves, a first fibrous layer is formed on said foraminous forming
layer, said particulate material is deposited on said first fibrous

15 Tayer in a selected pattern, and a second fibrous layer is formed on
said particulate material thereby forming said patterned, discrete
layer of particulate material within said composite fibrous web.

13. The method of claim 12 wherein said step of depositing.said
fibrous material includes the step of forming said first fibrous
layer such that it contains of from about 35 to about 65 weight

percent of said fibrous material based on a total we1ght of
5 fibrous material present in said composite fibrous web

14. The method of claim 12 wherein said step of providing said flow
of said particulate material includes the step of providing said
particulate material in an amount of from about 25 to about 75 weight
percent based on a total weight of said composite fibrous web. '

15. The method of claim 12 wherein said step of providing said flow
-of said particulate material includes the step of provid1ng a high

absorbency materia]

16. The method of claim 12 whereiﬁ said step of depositing said

fibrous material includes the step of maintaining said first

fibrous

layer and said second fibrous Tayer substantially free of said

particulate material.
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gréte 62 has at | east one gfate openi ng 64 therethrough. Th THISSHEGPEMSBEEN
64 is configured to selectively dispense and deposit the pajjti culRERLACED
"material 52 on the first fibrous layer 16 (Figs. 1A and 1B) '

Hpon the dettr ol mERGTBLT Bincle WhErElr sEIERERR s plpostt ing G the
conposi te fpantdaglatebmateriabrinsludes dhe astepepf aadntzining|spid|patsermadsd in
5 cont 1 gur dipchete YRyEPIqF per el g mapBit TN AR 11 ¥R AT ADP! NOS

mat eri al 52fibrougmadertal .on the first fibrous layer 16 in discrete strips
along a length of said conposite fibrous web 12. An exanple of a conposite

Fibrous WEblsl.Z ﬂaevhgght% %!Fsc aeﬁnelé %grr'ei%f s {BIJ tsltt%J Io tgepraastiiezgrligalin%f'udes
the step of providing a forming grate which is located within said
second forming chamber and has at least one grate opening
therethrough such that said particulate material is selectively

5 deposited on said first fibrous layer in said selected pattern.

19. The method of claim 18 wherein said step of providing said

forming grate includes the step of providing at least two channels in

said grate to provide said grate opening such that said particulate

material is deposited on said first fibrous layer in discrete strips
5 along a length of said composite fibrous web.

20. The method of claim 12, further comprising the step of providing

a vacuum to draw said fibrous material and said particulate material
| g

onto said foraminous forming Tayer.

21. The method of claim 12, further comprising the step of adding a
bonding agent to said composite fibrous web to further define said
patterned, discrete layer of particulate material.

22. A method for forming an intermittent, discrete layer of
particulate material within a composite fibrous web, said method
comprising the steps of:
(a) providing a flow of a selected fibrous material into a first
5 forming chamber; _
(5) providing a flow of a particulate material into a second
forming chamber which is selectively located within said first
forming chamber to selectively divide said flow of said fibrous
material into a first portion and a second portion;
10 (c) depositing said first portion of said fibrous material on a
'moving, foraminous forming layer located within said fifff_fﬁ!@iﬂﬂ_——————————
chamber to provide a first fibrous layer; | asBemlRTimmd
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conflgured as discrete strips with void spaces therebetween|rs—=
representatively illustrated in Figs. 1A and 1B. Thus, in t j §HIS SHEET HAS BE

]

‘configuration, the |ocation of the particul ate material 52 arlesRFﬁLﬁﬁgo
64 may al so determ ne the

cross direction,, The size of the openin

t hi ckness and 2{d) natern F“T:)]Iyagﬁﬂ&itt‘ﬂﬂg said Hi’é‘ﬁ!‘i‘ﬂ@ﬁ&t'@t#ﬁ!ﬂr iogl s&d  For
exanpl e, a fiwtl filrousnDayed;n@nd result in a thicker layer of partlculate
mat er i 14 withiy the osi.te fibrous web ed to ge opening
when the same ak®lifEPSY §Bt§°(,jgl seePngpantion ézs?ﬂéé Ut @%It"d'ﬂﬁi) MMe
conposi te fsdidoparticulate maberialateo qrovide/a saeaqmadtfitbirouhd ayeweumrsﬁsy as

repr esent at i s .ﬁ#ﬁ Fi e

i nclude a rf)ﬁm Hig i Qt%t @fscg‘él%ﬁsla %r‘#? i'd + F@#%‘? in the
second for n‘l’ﬁ@‘ﬂh‘-éﬁiﬂeﬁomﬂ!w'hgfdbé@%ﬂebnd 68 provide a nore detail ed

il lustration of representative exanpl es of the rotatable drum 70. The
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' depositing said particulate material includes the step of providing a
rotatable drum which is located within said second forming chamber
and has an interior chamber therein and at Teast one drum opening

5 therethrough, said drum receiving said particulate material in said

interior chamber and selectively dispensing said particulate material
through said drum opening as said drum rotates such that said
particulate material is intermittently deposited at spaced apart
locations along a length of said composite fibrous web.

24. The method of claim 23 wherein ‘said step of providing a .
rotatable drum includes the step'ofiproviding_said drum opening such
that said particulate material is intermittently deposited within a
center portion of said composite fibrous web which is located between

5 two outer portions of said composite fibrous web, said outer portions
of said composite fibrous web being substantially free of said
particulate material.

25. The method of claim 23 wherein said step of providing said

rotatable drum includes the step of providing said drum opening in a

selected pattern such that said particulate material is

intermittently deposited on said first fibrous layer in a patterned
5 configgration. '

26. The method of claim 22, further comprising the step of providing
a vacuum to draw said fibrous material and said particulate material
onto said foraminous forming layer.
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shaft 80 is connected to an end of the rotatable drum 70. Th
Be connected to the rotatable drum 70 by any suitable neans
skilled in the art such as, for exanpl e,_\»gyl_di ng. The shaft
rotatable drum 70 nay be rotatably connected to a side wall
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form ng chanber 22.such.as, for . e l e, through the yse of a suitable
bearing connect ed%('o thﬁgilﬂgﬁﬁﬂl‘ﬁa%’.m Zl’eélﬁgg’i mflsmﬁﬁiﬁﬂ@'\%lﬂddm 8f
the first fbonding agénindeaidZompeyite fibtond aveb toifuxthéradefiap saidrigtethiticat, Tistrste

such that tﬂﬁﬂs%ﬁﬁﬁgﬁ;‘{’%‘g@%‘r otatabl e drum 70 extends thro

circul ar opening.  The ) )
driven by any nmea?8 knofPPargtusHigs dormming jactisorete daysr of p

"shaft 80 andomgésaﬁeaﬂb@udrw&i&impmmrB sﬁBﬁﬁ‘ﬂtﬁﬂ?rm&ﬁéﬂ a8

t he apparatu

ugh the

e 1or am nistrencs i EiEh 2,2 G oralh.cFi a0 A, HG. 31AR agcomogf Bigs. 64,

directly dréBehAbYBafCeiretD, orcFigo8@f the accompanying drawings.

29. A method of forming a patterned, discrete layer of particulate material
within a composite fibrous web, said being substantially as herein described with

10 reference to the accompanying drawings.

30. A method for forming an intermittent, discrete layer of particulate
material within a composite fibrous web, said method being substantially as herein

described with reference to the accompanying drawings.

31. A nappy or diaper substantially as herein described with reference to

15 Fig. 9 of the accompanying drawings.
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15 Desirably, the end of the rotatable drum 70 which is opposi {[e T Re ead

Aavi ng the shaft 80 connected thereto has a particle opening 8 AER

“therethrough to allow the conveying conduj.54 of the conveying

HAS

SEED

(""D .

extend into the interior chamber 72 of the rotatable drum 70. For exanpl e

as representativel,
t he conveyi ng nea <

form ng chanber 22 and th ; A jaf M E
rotatable drum 70 such that the partlcul ate materi al
into the se form ng chanber 40 and into the interior chanber 72 of the

rotatabl e d

Ei - C. it 54 of

\.C rst .

iEt he end of the

n such a configuration, the rotatable drum 70 is

52 can be transported

suppor t eq oAnaappartitué andr methet adre dikélbseﬁnfcﬁnﬂ)rﬂ_ngt Bedlwéﬂcet la?&l o¢ p?i"d?&ﬁﬁt@ed

lrst form ng

by a suit ab}xﬁte?ﬁ? %Ogorlll?pcc;[sﬁg ?'oﬁs we m(ﬁux\e% a first formmg chamber 22)

10

15

20

25

supplying mechanism (30) for providing a flow of a selected fibrous material (32) into

the first forming chamber (22). A second forming chamber (40) is selectively located

within the first forming chamber (22) to selectively divide the flow of fibrous material
(32). A conveying mechanism (50) transports a particulate material (52) into the
second forming chamber (40). A depositing mechanism (60) is located within the
second forming chamber (40) to selectively dispense the particulate material (52). A
foraminous forming layer (90) is movably disposed within the first forming chamber
(22) and receives the fibrous material (32) and the particulate material (52). As the
foraminous forming layer (90) moves, a first fibrous layer (16) is formed on the
foraminous forming layer (90), the particulate material (52) is selectively deposited on
the first fibrous layer- (16), and a second fibrous layer (18) is formed on the particulate
material (52) thereby providing the discrete layer of particulate material (14) within the

composite fibrous iweb (12). - The depositing mechanism (60) can be configured to

dispense the particulate material (52) in a selected pattern. The depositing mechanism

- (60) can also be configured to intermittently dispense the particulate material (52) at

spaced apart locations along a length of the composite fibrous web.

Fig. 2
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ﬁ:hﬁﬁ%er 22 or a suitable support frame. Thus, the rotatable drum 70 is
configured to receive the particulate material 52 in the interior chanber
72 and is configured to internittently di spense the particulate material 52
t hrough the drum opening 74 (Figs. éﬁgg 6B) as the rotatable drum 70
rotates. Thus, in use, the particul at terial 52 is intermttently
deposited on the first fibrous layer 16 at spaced apart |ocations along a

| ength of the conposite fibrous web 12. An exanple of a conposite fibrous
web 12 having an intermttent |ayer of particulate material 14 fornmed by
the present invention is representatively illustrated in Figs. 1C and 1D.

In one aspect of the invention, the drumopening 74 in the rotatable drum

70 may be configured such that the particulate material 52 which is
intermttently diipjn Lt g b grum opening 74 is deposited on the
first fibrous | 161 ( 1P) in a selected pattern. The

di stribution of tWelpa[t C*Io ﬁ ﬁF brgal 52 can be varied al ong
|
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¢pbot h.the nmachine direction 150 and the cross direction of the resulting
conposite fibrous web 12 and al so along the z-direction or thickness of the
‘conposite fibrous web 12. As represeaygbively illustrated in Figures 6A, 6B

~and 7A-7D, the drum opening 74 may be“configured.in many alternative
patterns dependi ng upon the desired configuration of the particulate
material as it is deposited onto the 16 first fibrous layer 16 (Fig. 1C
and 1D). For exanple, the drumopening 74 in the rotatable drum 70 nay be
configured in an elliptical pattern. Desirably, the drum opening 74 has an
opening width 82, as representatively illustrated in Fig. 7C, which is
controlled such that the particulate nmaterial 52 is deposited within the
center portion of the conposite fibrous web 12. The center

o

94

—~ 100

FIG. 2




3
portion of the conposite fibrous web 12 is |ocated between two outer
portions which desirably are substantially free of the particulate nateri al
'62. As representatively illustrated in Fig. 7A, the configuration of the
drum opening 74 can vary along a cir3Af erential length 76 and a drum wi dth
78 of the rotatable drum 70. In addition, the rotatable drum 70 may have
nore than one drum opening 74 as representatively illustrated in Figs. 6B,
7B and 7D. As representatively illustrated in Figs. 2 and 4-5, the
different aspects of the present invention further include a foram nous
formng |ayer 90. The foram nous form ng | ayer E%g?ray conpr.i se a foram nous
form ng screen configured asi an endl ess bel t A noves about a pair of
support rollers 92 and 94, a4 representatively 1}lustrated in Figs. 2 and
4. A suitable driving nmeans, iu_c'ﬁ S gnferedirric] notor 96, may be operably
connected to nove the foram pqus rming | ayer PP through the first formng
chanber 22 at a sel ected spe¢d al ppg tjh ghi ji@ﬂ;ti on 150. The fi brous
material 32 and the /T |

150 - 60

50| | - 66




*particulate material 52 are deposited onto the foram nous form ng | ayer 90
to formthe conposite fibrous web 12, which may eventual |y be used as an
*absorbent core within an absorbent article. Since the foram nous formng

| ayer 90 noves generally fromthe erd/Mal | 26 of the first fornming chanber
22 toward the exit opening through the end wall 28 of the first formng
chanber 22, the depth or thickness of the conposite fibrous web 12 on any
particular section of the foram nous formng |ayer 90 gradual ly increases
as that formng |layer section traverses through the first form ng chanber
22. The fiber despition rate onto the foram nous formng | ayer 90 and the

novenent speed of the foram nous form kgyver can be suitably adjusted to
control the finally forned thickness o onposite.fibrous web 12. In
addition, a tissue |layer nmay be placed begwe the foram nous formng | ayer
90 and the first fibrous |layer 16 such th Q:the Ehprous ‘ :

FlG. 4




®17 material and particulate material are deposited onto the tissue |ayer.
Alternatively, the foram nous formng |layer 90 nmay conprise a foram nous
"form ng screen configured on an outer circunferential surface of a form ng
drum 98, as representatively illustmld®d in Fig. 5. A suitable driving
means, such as an electric notor 96, rotates the formng drum98 to nove
the .foram nous formng |ayer 90 through the first fornm ng chanber 22. The
apparatus and nethod of the different aspects of the present invention nmay
further include a vacuum as representatively illustrated in

Figs. 2 and 4, for draw the filrods mater 32 and the particul ate
material 52 onto the forgminous fd(y4ng | ayey 90. The vacuum neans 100,
r mechanism. is fypically |ocated underneath

such as a convention bljo
t he forami nous form 4™ 90 to
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“create an air flow which is generally directed fromthe supplying neans 30,
through the first form ng chanber 22 and past the foram nous form ng |ayer
"90. This airflow helps to direct and control the deposition of the fibrous
material 32 and particulate materi ab/3® onto the foram nous formng | ayer
90. In another aspect, the apparatus and nethod of the invention may

i ncl ude a phasing neans. For exanple, the invention, -as representatively
illustrated in Figs. 4 and 5, may further include a phasing neans to
properly control and sequence the rotation of the rotatable drum 70 to
provi de the desired placenent of the intermttent |ayer of particulate
material 14 (Figs. 1C and 1D) within the conposite fibrous web 12. The
phasi ng nmeans controls the rotation o |l e drum 70 to provide a
desired registration between the intf r of particulate materia
14 and a sel ected deposition region i-ne direction 150 or

| ength of the conposite fibrous web

N 90

FIG. S



*A particular aspect of the invention includes the phasing neans
representatively shown in Fig. 8 A phasing neans 110 for determ ning
"machi ne position and timng can, for exanple, incorporate 18 a
conventional |ine shaft encoder 1127/M% ch is operably connected to the
primary line shaft 114 of the apparatus 20. In addition, a reference signal
generator 116 is operably connected to the |ine shaft 114 to generate one
reference pul se per each individual product section, which is intended to
be derived fromthe conposite fibrous web 12. The output fromthe reference
generator 116 and the line shaft encoder 112 are directed to a progranmabl e
controller 118, such as a conputer, through suitable signal conduits. The
programuabl e controller 118 allows for the manual input of variable control




» .

»paraneters, such as through a conventional keyboard. The progranmabl e
controller 118, in turn, selectively controls the rotation of the rotatable
"drum 70 to provide the desired registration of the intermttent |ayer of
particulate material 14 (Figs. 1C a®d'lD) within the conposite fibrous web
12. In a particular aspect of the invention, the programmable controller
118 may directly -control an electric notor which rotates the shaft 80 of
the rotatable drum 70. Alternatively, the programmable controller 118 nay
control the rotation of amgof the other elenments of the apparatus 20

whi ch, in turn, e rqtation of the rotatable drum 70. For
exanpl e, the pr oller 118 may control the rotation of the
foram nous formjng | ayer 90 whijch, in turn, controls the rotation of the

rotatable drum Lo tho llliust nmbodi ment’, t ncoder
112 may be a 63-|P- MEF- 2000- T- OJOOGH d@8vi ce manuf actjured by Dynapgr Corp.
| ocated in Gurnge, Illinois. THe encoder may, for ¢x lgured to

4
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. genér ate 2000 pul ses per revolution. The reference signal - generator
116 may, for exanple, conprise a B15-GLl8-ANGX proximty switch manufactured
by TURCH, a business located in Mnneapolis, Mnnesota. A suitable
programuabl e controller 118 may, for9/é99arrpl e, conprise a device
manuf act ured and desi gnated as a PME 68-23 CPU by Radstone Technol ogy, a
conpany |located in Pearl River, New York. The various aspects of the -
apparatus and nethod of the invention nay al so include a mechani sm for
addi ng a bondi ng agent to the conposite fibrous web 12 to further define
the discrete layer of particulate material 14 (Figs 1A-1D). For exanple, a
bondi ng agent may be $ rayed onto the particulate naterial before the

second fibrous layer 18 i's fogyned on the | ayer of parti cuéﬁte mat erial 14.

Any ’j

70




« bondi ng agent that provides the desired definition of the discrete |ayer of

~particulate material 14 may be used in the present invention. For exanple
the bonding agent may include mategﬂﬁyt?n adhesi ve such as a | atex or hot
melt adhesive. The bondi ng agent a A may vary dependi ng upon the
desired conposite fibrous web 12. For exanple, the bonding agent may be
wat er which is added at a rate of fromabout 0 to about 20 wei ght percent
based on the total weight of the particulate material 52 in the conposite
fibrous web 12. The conposite fibrous web of the different aspects of the
present invention has the structural configuration of a conposite of an
airlaid fibrous material and an airlaid particﬁzﬁﬂa material. As
representatively illustrated in Figs. 1A aq& 1B, )the conposite fibrous web
12 may include a | ayer of.zﬁ ticulate ma al pA di sposed between a first
fibrous layer 16 and a sec fibrous laydr 18. Alternatively, as
representatively iIIustrateq in Figs 1C |\
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nd 1D, the conposite fibrous web 12 may include an interni
partlculate mat eri al 14 di §posed between a first fibrous
second fibrous layer 18. Desirably, the layer of particula
substantially isolated within a discrete layer and i s subs!
- fibrous material 32. Mreover, the first fibrous layer 16 and second
fibrous | ayer 18 can be substantially free of particulate material 52. The
conposite fibrous web 12 of the different aspects of the present invention
may contain variable weight percentages of particulate naterial based on
the total weight of the conposite fibrous web. For exanple, the conposite
fi brous web can contain 25-75 wei ght percent of the particulate material,
and preferably includes about 30-60 MEI%_t percent of the particulate
materi al based on the total weight of the conposite fibrous web. In the

il lustrated aspects of the invention, the second form ng chanber 40 can be
sel ectively configured and | ocated within the first

APPARATUS METHOD FOR DEPOSITING PARTICULAT
MATERIAL IN A COMPOSITE SUBSTRATE

“Bagkground of the Invention
Field of the Invention

The present invention relates to an apparatus and method for forming
a layer of particulate material within a fibrous web. More
particularly, the present invention relates to an apparatus and
method for forming a discrete layer of high absorbency particles
within an absorbent pad composed of hydrophilic fibers.

Description of the Related Art

Absorbent articles, such as disposable infant diapers, feminine care
products, incontinence garments and the 1ike, have included
high-absorbency particles in their absorbent pad to increase the
absorbent capacity of the article and to reduce the bulkiness of the
article. Particular absorbent article designs have concentrated high
absorbency particles in selected regions of the absorbent pad. For
example, U.S. Patent No. 5,030,314 to Lang describes an apparatus
which includes a roll having discrete indentations for receiving
particﬁlate material and selectively transferring the material to a
web. In some conventional arrangements, the high absorbency
particles, such as superabsorbent polymers, have been substantially
“uniformly mixed with the absorbent fibers located within the selected
Tayers. 1In other arrangements, the high absorbency particles have



20.forni ng chanber 22, as representatively illustrated in gﬁfp' ﬁgﬂ‘.
td“vary the weight percentages of the fibrous material pres E:fﬁ ' SERQQQS
and second fibrous | ayer based on the total weight of the f Wis - marer at

present in the conposite fibrous web. For exanple, the first fibrous |ayer
16 (Figs. 1A-1D) may contain from aboup 35 to about 65 wei ght percent of
the fibrous material based on the total weight of the fibrous naterial
present in the conposite fibrous web and the second fibrous |ayer 18 (Figs.
1A-1D) may contain from about 35 to about 65 weight percent of the fibrous

lal b ' f fi I J
corpos t e 1 Eeueuttant 5t (FaRba T, 10Vt R oMb b Roc REGERTiIahe oi s
from about 4dbsovbentopad 60 thethghhigherabsoitbenty tpartfiichesobeing substantially
unmixed with the absorbent fibers.

Various devices and processes have been employed to manufacture the
absorbent articles. Air forming techniques for forming webs of
hydrophilic fibers, such as woodpulp fibers, are well known in the
art. In addition, it is well known that high absorbency particles,
such as superabsorbent polymers, may be mixed with the hydrophilic
fibers during an airlaying process to form an absorbent web. It is
also well known that the high absorbency particles may be limited to
a predetermined port1on of the thickness of the absorbent web.

Conventional apparatus and methods for forming absorbent webs, such
as those described above, have not been sufficiently satisfactory.
For example, the devices may be overly complex and expensive and may
not provide.the capability to form patterned or intermittent,
discrete layers of particulate materials. The rate and consistency
of delivery of the particulate material may not be adequately
controlled, and thersystems may be excessively sensitive to changing
variables in the process.

Summary of the Invention

In response to the discussed difficulties and problems encountered in
the prior art a new apparatus and method for forming a layer of
particulate material within a composite fibrous web have been
. discovered.

In one aspect, the present invention can provide an apparatus for
forminé a discrete layer of particulate material within a composite
fibrous web. The apparatus includes a first forming chamber and a
supplying means for providing a flow of a selected fibrous material
into the first forming chamber. A second forming chamber is
selectively located within the first forming chamber to selectively
divide the flow of the fibrous material. A conveying means
transports a particulate material into the second forming chamber.



mat eri,al and the second fibrous |ayer 18 contains from abou H@bLh@ QDQ

wei ght percent of the fibrous material based on the total & T
material present in the conposite fibrous web 12. Alternati

form ng chanber 40 can be | ocated adjacent or near the end
wal | 28 of the first form ng chanber 32 such that the particul ate naterlal
52 is deposited directly on or near the surface of the foram nous form ng

| ayer 90 or on or near the top of the fibrous nmaterial 32 to formthe
conposite fibrous web 12. For exa i f the second form ng chanber is

| ocat ed nearAtdﬁ’OéhtMﬂamea%wth@n{) ¢ ytlthlrbtbmselcagtbrfomyng:ahamber andbm 0 to
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of fibrous terial In t n805|t§?r%brous we ernat|vely,

i f the secondd¥&dr A$ é sP9se IY‘) t, £ouming, ahambey and dst r st
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. receive a formation of a first fibrous layer, to receive said .
dispensed particulate material on the first fibrous layer, and to
.receive a second fibrous layer formed on the particulate material,
thereby forming the discrete layer of particulate material within the
composite fibrous web.

In another aspect of the apparatus of the invention, the depositing
means includes a forming grate which has at least one grate opening
therethrough. In operation, the particulate material is selectively
dispensed through the grate opening in the forming grate and
deposited on the first fibrous layer in a selected pattern.

In another aspect of the apparatus of the invention, the depositing
means includes a rotatable drum which has an interior chamber therein
and at least one drum opening therethrough. In operation, the
particulate material is received in the interior chamber of the
rotatable drum and intermittently dispensed through the drum opening
as the rotatable drum rotates such that the particulate material is
interﬁ?ttently deposited on the first fibrous layer at spaced apart
locations along a length of the composite fibrous web.

In another aspect, the present invention can provide a method. for
forming a patterned, discrete layer of particulate material within a
composite fibrous web. A flow of a selected fibrous material is
provided into a first forming chamber. A flow of a particulate
material is provided into a second forming chamber which is
selectively located within the first forming chamber. The second
forming chamber selectively divides the flow of the fibrous material
within the first forming chamber. The fibrous material and
particulate material are deposited on a moving, foraminous forming
layer which is located within the first forming chamber. As the
foraminous forming layer moves, a first fibrous layer is formed on



Z-directional placenent of the layer of particul ate materi &l RERubE: VAL BHEET
across the thickness of the conposite fibrous web 12 by vairlyi ng tge
position of the second form ng chanber 40 within the first (f Dasin mghgggéggi

22. The resultant conposite fibrous web can include a di st isretives;

selectively varied distribution of pargdiculate material along both the

machi ne direction and the cross direction of the conposite 21 fibrous

web. Moreover, the distribution of particulate material may also be varied

along the z-direction or thickness of the conposite fibrous web by varying
fQrmmnn ha hi,n.the fits{ '

t he position,pf the secon C er Wit formn

chanber. For tﬁ%aﬁ%?@‘,""f‘ﬁe QPG JEYEEs g{fﬁe partichlatp material js E’?%‘lﬁqa?‘é

mat eri al canobetheofiinsts §i batousdl teri trutacdelected pattern. A second fibrous
layer is formed on the particulate material thereby forming the
patterned, discrete layer of particulate material within the

composite fibrous web.

A further aspect of the invention can provide a method for forming an
“intermittent, discrete Téyer of particulate material within a
composite fibrous web. A flow of a selected fibrous material is
provided into a first forming chamber. A flow of a particulate
material is provided into a second forming chamber which is
selectively located within the first forming chamber. The second
forming chamber selectively divides the flow of the fibrous material
within the first forming chamber into a first portion and a second
portion. The first portion of the fibrous material is deposited on a
moving, foraminous forming layer located within the first forming
chamber to provide a first fibrous layer. The particulate material
is intermittently deposited on the first fibrous layer. The second
portion of the fibrous material is deposited on the particulate
material to provide a second fibrous layer thereby forming the
intermittent, discrete layer of particulate material within the
composite fibrous web. In a particular aspect of the invention, the
particulate material may be intermittently deposited by a rotating
drum which has an interior chamber therein and at least one drum
opening therethrough. The drum receives the particulate material in
the interior chamber and selectively dispenses the particulate
material through the drum opening as the drum rotates such that the
particulate material is intermitténtly deposited at spaced apart
locations along a length of the composite fibrous web.

The présent invention, in its various aspects, can advantageously
provide an apparatus and method which, when compared to conventional
devices, can more efficiently provide a discrete layer of particulate
material within selected regions of a composite fibrous web, and can
position the particulate material in a manner which is generally
indépendent of the flow of the fibrous material used to form the web.
As a result, the present invention can advantageously provide a



al ong, the machine direction and the cross direction of thej RERSSELHNT SHEET
fibrous web. Figs. 3A and 3B representatively illustrate d_fferenq pasSER
for the form ng grate of the present invention which nay bg Reed..t.o..provi-de-
varied distributions of particulate material within 10 t t
fibrous web. Figs. 6A 6B and 7A-7D Bepresentatively illustrate several
different configurations for the drumopening in the rotatable drum of the
present invention which can also be used to provide varied distributions of
particulate material within the conposite fibrous web. 15 Thus, the present
i n;/en_t i Ion _ctair?_mpdsnac@t aﬂﬁ@uslv;efbpmwded@ pﬁlg‘dﬁ?_tﬂra%andt%)ﬁ?é] Qfanp?é tpil ﬁelédatael
materi al wi n site f.ibrqus web. presen nvention c al so
provi de an isﬁbg?ﬁqdfﬁ)g%%,m@ﬁ é"&:t@f@ F%WF"IB?"ktggr?fa(ﬁ]Pgt rrgﬁreqqogprﬁnopﬁi n a
conposi te fiafr fibrowsbmatierizl att thwskaleeat2éns. oThgpapparatiuat eammal so ihavei s
b Sl 2 RREP LoRBRGiLy oGt 16 Bhiffheht osEO U1 af ARARRYTRAPH bt Pr U0

web. The layer of_ part) .
controllability to provide desired patterned or intermittent,

discrete layers of particulate material within a composite fibrous
web.

Brief Description of the Drawings

The present invention will be more fully understood and further
advantages will become apparent when reference is made to the
following detailed description of the invention and the accompanying
drawings. The drawings are merely representative and are not
intended to 1imit the scope of the appended claims.

Figs. 1A and 1B representatively illustrate a top plan view and a
side elevational view, respectively, of a composite fibrous web
having a patterned, discrete layer of particulate material formed by
the invention; '

Figs. 1C and 1D representatively show a top plan view and a side
elevational view, respectively, of a composite fibrous web having an
intermfitent, discrete layer of particulate material formed by the
invention; ' '

Fig. 2'representatively shows a side elevational view of one
embodiment of an apparatus of the present invention for forming a
patterned, discrete layer of particulate material within a composite
fibrous web; '

Figs. 3A and 3B representatively show top plan views of two different
embodiments of the forming gratg of the present invention;



material may be | ocated at the spaced apart |ocations al ong tﬁgﬁdﬁgngy Fg%HEEr'
the conposite fibrous web without al so |locating a corresponging, fﬂ%ﬁaﬁﬂ% :
(or smaller) proportion of the fibrous 25 material at thoge.s ace

| ocations. Thus, the concentration of particulate materi al apartienrar )

| ocation may be configured to be subsgantially independent of the anount
(e.g. basis weight) of fibrous nmaterial at that location. The present
invention can also provide a layer of particulate material within a
conposite fibrous web wherein the |ayer of particulate material is

confi gured iFiga 4 ekpresedt ptivedy nshonk teshde ielevytidnad wjemabftans and net hod

of the diff : 0. _ | i utd | i two or nore
secondary f%?‘ﬁﬁl’&é (ﬁzﬁgdr:r’tbgrr_]séqptgga lfektrjs\?\nﬁ{htﬁi h&%@ifﬁ{r’bseﬁ %l?)'} rﬂokgﬁ_’?ﬂ‘éﬂ%eﬁn to
provi de mul NpeENthGR.s discrede: |ayeraefk patt ioulate mterinll withie Rayers of
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Fig. 4A representatively shows a top plan view of one example of the
apparatus illustrated in Fig. 4;

Fig. 5 representatively shows a side elevational view of another
embodiment of an apparatus of the present invention for forming an
intermittent, discrete layer of particulate material within a
composite fibrous web;

Figs. 6A and 6B representatively show perspective views of a
rotatable drum of the present invention having an interior chamber
therein and a drum opening therethrough configured in two different
patterns;

i
Figs. 7A through 7D representatively show alternative configurations
for the drum opening in the rotatable drum of the present invention;

Fig. 8 shows a schematic representation of a phasing control system
employed in the present invention; and

Fig. 9 representatively shows an absorbent article having an
absorbent core which includes a composite fibrous web formed by the
present invention.

Detajled Description of the Invention

The following detailed description will be made in the context of
forming a layer of high absorbency particles within a composite
fibrous web which can be used as an absorbent core in a disposable
diaper article. It should be understood, however, that the present
invention may also be used to form a layer of other types of
particulate material within a composite fibrous web. In addition, it
should be readily understood that the composite fibrous web of the
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conposite fibrous web. An absorbent article, such as a disp stIe d]ébétf 1985
whi ch uses the conposite fibrous web of the present inventign § Ay

absorbent core is representatively illustrated in Fig. 9. The absorbent
article 200 defines a front portion 2027 a rear portion 204, and a crotch
portion 206 connecting the front portion 202 and the rear portion 204. The
absorbent article 200 includes a bodyside Iiner 210, an outer cover 212 and
an absorbent core 214 | ocated between the bodyside liner 210 and the outer
cover 212. Avesedd iheendiion magf &Fsenbe lIsedaasc aAnibsaebeh O torel RrSotkert hat part

of the absor [ | ocated,on ,the front .of a
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feminine care products, incontinence garments and the like. A1l of
such alternative configurations are contemplated as being within the
scope of the present invention.

The invention is particularly useful for forming a layer of particles
of organic or inorganic high absorbency (e.g. superabsorbent)
material within a composite fibrous web. Suitable inorganic
high-absorbency materials include, for example, absorbent clays and
silica gels. Organic high absorbency materials can include natural
materials, such as agar, pectin, guar gum and peat moss, as well as
synthetic materials, such as synthetic hydrogel polymers. Such
hydrogel polymers include, for example, carboxymethylcellulose,
alkali metal salts of polyacrylic acids, polyacrylamides, polyvinyl
ethers, hydroxypropyl cellulose, polyvinyl morpholinone, polymers and
copolymers of vinyl sulfonic acid, polyacrylates, polyacrylamides,

i polyvinyl pyridine and the like: Other suitable polymers include
hydrolyzed acrylonitrile graftéd starch, acrylic acid grafted starch,
and isobutylene maleic anhydride copolymers, and mixtures thereof.
The hydrogel polymers are preferably lightly crosslinked to impart
desired levels of water insolubility to the material. Crosslinking
may, fgr example, be by irradiation or by covalent, ionic, Van der
Waals, or hydrogen bonding. Suitable materials are available from
various commercial vendors, such as Dow Chemical Company, Hoechst
Celanese Corporation, Allied-Colloid and Stockhausen. Typically, the
high absorbency material is capable of absorbing at least about 15

. times its weight .in water, and desirably is capable of absorbing at
least about 25-50 times its weight in water.

The particles of high absorbency material may have regular shapes or
irregular shapes, such as elongated forms. For example, particles of
high absorbency material may be configured in the form of granules,
flakes, fibers, or the 1ike. The particles typically measure about
50-1000 micrometers in size and desirably measure about 100- 800
micrometers in size.
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is representatively illustrated in Figs. 1C and 1D. A composite
fibrous web 12, such as a web comprising woodpulp fluff fibers,
includes a layer of particulate material 14, such as, for example,
particles of high absorbency material. Desirably, the layer of
particulate material 14 is formed between a first fibrous layer 16
and a second fibrous layer 18. The layer of particulate material 14
may be patterned, as representatively illustrated in Figs. 1A and 1B,
and intermittent or spaced apart, as representatively illustrated in
Figs. 1C and 1D.

With reference to Fig. 2, a representative apparatus and method of
the invention is configured to form a layer of particulate material
within a composite fibrous web. The apparatus 20 includes a first
forming chamber 22 and a supplying means 30, such as a fiberizer
hammermill, which provides a flow of fibrous material 32 into the
first forming chamber 22. A second forming chamber 40 is located
within the first forming chamber 22. The second forming chamber 40
selectively divides the flow of the fibrous material 32 within the
first Tforming chamber 22. A conveying means 50, such as a suitable
- pipe conduit, transports a particulate material 52, such as particles
of high absorbency material, into the second forming chamber 40. A
depositing means 60, which is located within the second forming
chamber 40, selectively dispenses the particulate material 52. A
foraminous forming layer 90, which is movably disposed within the
first forming chamber 22, is configured to receive the flow of
‘fibrous material 32 and the dispensing of particulate material 52
thereon. As the foraminous forming layer 90 moves in a machine
direction 150, the flow of fibrous material 32 is selectively divided
by the second forming chamber 40 such that a first fibrous layer 16
(Fig. 1A-1D) is formed on the foraminous forming layer 90. _
Alternatively, a tissue layer may be provided on the foraminous
forming layer 90 such that the first fibrous layer 16 is formed on
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particulate material 52 thereby forming a layer of particulate
material 14 (Figs. 1A-1D) within a composite fibrous web 12.

As representatively illustrated in Fig. 2, the first forming _
chamber 22 includes side walls 24 and end walls 26 and 28 which are
“constructed and arranged to define a generally enclosed volume. The
end walls 26 and 28 have suitable entrance and exit openings formed
therethrough to allow the entry of the foraminous forming layer 90
and the removal of the composite fibrous web 12 from the first
forming chamber 22. The side walls 24 and end walls 26 and 28 may be
connected together by any means known to those skilled in the art.
For example, the walls may be welded, mechanically fastened using
screws, bolts, staples and the Tike or adhesively fastened together.
The side walls 24 and end walls 26 and 28 can be made from any
material which can provide a generally sealed, enclosed volume. , For
example, the side walls 24 and end walls 26 and 28 can be madé from
steel, aluminum, or a polycarbonate such as Lexan® which is
manufactured by the General Electric Company.

The supplying means 30 may comprise any one of a number of types of
conventional devices for providing a flow of fibrous material.
Examples of such a device include fiberizing mechanisms. For
example, sheets of fibrous- material may be fed into a fiberizing
mechanism and disintegrated into a fibrous material 32. The fibrous
material'sz, which includes a plurality of individual fibers, is
injected, or otherwise introduced, into the first forming chamber 22.
Typically, the fibrous material 32 is composed of absorbent, woodpulp

. fibers commonly referred to as fluff. The fibrous material 32 may
also be composed of staple fibers, polymeric fibers, cellulosic
fibers and mixtures thereof, as well as mixtures of absorbent fibers
with generally hydrophobic fibers. The fibrous material 32 may
optionally be treated to impart desired levels of hydrophilicity,
employing techniques well known in the art.

o 2
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other to define a generally enclosed volume.: Desirably, the end -
walls 42 and 44 of the second forming chamber 40 are arranged to
slant toward each other and intersect to form a tepee configuration,
as representatively illustrated in Fig. 2, to effectively divide the
flow of fibrous material 32 in the first forming chamber 22 into a
first portion and a second portion. The second forming chamber 40
also isolates the particulate material 52 from the flow of fibrous
material 32. Thus, the particulate material 52 does not intermix
with the flow of fibrous material 32. Alternatively, the second
forming chamber 40 may be configured in any shape or size which
provides the desired composite fibrous web 12. The end walls 42 and
44 of the second forming chamber 40 have suitable entrance and exit
openings formed therethrough to allow the entry and removal of the
partially formed composite fibrous web 12. The end walls 42 and 44
of the second forming chamber 40 may be connected to the side walls
24 of the first forming chamber 22 and to each other by any means
known to those skilled in the art. For example, the end walls may be
welded, mechanically fastened using screws, bolts, staples and the
like or adhesively fastened to the side walls 24 of the first forming
chamber 22. The end walls 42 and 44 of the second forming chamber 40
may be made from any suitable material such as, for example, a
polycarbonate under the tradename Lexan®.

Alternatively, the second forming chamber 40, as representatively
illustrated in Fig. 4A, may include a pair of side walls which are
connected to the end walls 42 and 44 of the second forming chamber 40
to define an enclosed volume within the first forming chamber 22.
Such side walls of the secoid forming chamber 40 would be located and
spaced inward from the side walls 24 of the first forming chamber 22.
Thus, in this alternative configuration, the second forming

"chamber 40 would define a generally enclosed volume that is spaced
apart from the side walls 24 and end walls 26 and 28 of the first
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second forming chamber 40 in the spaced apart area between the side

walls of the second forming chamber 40 and the side wall
first forming chamber 22.

As representatively illustrated in Fig. 2, the apparatus

s 24 of the

and method

of the present invention further includes a conveying means 50 for
transporting the particulate material 52, such as high absorbency

particles composed of superabsorbent hydrogel polymers,
second forming chamber 40. The conveying means 50 may i

into the
nclude a

conveying conduit 54 for transporting the particulate material 52
into the second forming chamber 40. The particulate material 52 may
flow through the conveying conduit 54 as a resu]t of gravitational

forces. Alternatively, the conveying means may include

a convey1 ng

gas stream which is contained within the conveying conduit 54 and
provided by a conveying blower. The particulate material 52 may be

delivered into the conveying conduit 54 by any suitable
to those skilled in the art, For example, the present i
include a particulate regulating means 56 for providing

method known
nvention may
a selected

mass flow rate of the particd]ate material 52 into the conveying
conduit 54 and into the second forming chamber 40. It should be
readily understood that the amount of the particulate material 52
delivered into the second forming chamber 40 is dependent upon the
desired forming rate of the composite fibrous web 12 and the weight
percent of particulate material 52 desired to be contained within the

composite fibrous web 12.

In the illustrated embodiment, the conveying means 50 includes a
- particulate regulating means 56 which is constructed and configured

to provide a particulate mass flow rate which is within
about 20-155 gm/sec. Various types of particulate regul

the range of
ating means

may be employed with the present invention. For example, the

particulate regulating means 56 may rely on gravitational forces to
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conprise thecan be regulated. This device can thereby help control the delivery
of the desired amounts of particulate material 52 into the second
forming chamber 40 and onto the composite fibrous web 12. In the
illustrated embodiment, the particulate regulating means 56 is a feed
screw device which relies on gravitational forces to requlate the
flow of the particulate material 52 into the conveying conduit 54.
Alternatively, the particulate regulating means 56 may be a LWF3-35
feeder manufactured by K-tron Corp., a company located in Pitman, New
Jersey. Other equivalent devices may also be employed with the
present invention.

If a conveying gas stream is desired, various types of commercially
available blower devices may be employed with the present inventton.
For example, the conveying gas stream may be provided by a VB-019
blower manufactured by Spencer Turbine, a company located in Windsor,
Connecticut. The blower may supply a conveying gas stream velocity
of from about 1370 m/sec (about 4,500 ft/sec) to about 2135 m/sec
(about- 7,000 ft/sec). The conveying conduit 54 méy then transport
the particle/gas mixture composed of the particulate material 52
entrained in the conveyihg gas stream into the second forming
chamber 40. '

As representatively illustrated in Figure 2, the conveying conduit 54
. extends into the second forming chamber 40 such that the particulate

material 52 is transported into the second forming chamber 40. For
example, the conveying conduit 54 may extend through the end wall 26
of the first forming chamber 22 and through the end wall 42 of the
second forming chamber 40. Alternatively, as representatively
illustrated in Figs. 4-5; the conveying conduit 54 may extend thfough
a side wall 24 of the first forming chamber 22 and directly into the
second forming chamber 40.
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absor bent codepos1trng means 60 can be conf1gured to d1spense the particulate
material 52 such that the amount and location of the particulate
material 52 in the composite fibrous web 12 can be varied in both a
‘machine direction and a cross machine direction and the z-direction.
At any particular location along the apparatus or method, the machine
direction is the direction along which the fibrous web 12 is intended
to move. The cross machine direction is perpendicular to the machine
direction and parallel to the plane of the fibrous web 12. The z-
direction is perpendicular to the plane of the fibrous web 12. For
example, in one aspect of the invention representatively illustrated
in Fig. 2, the depositing means 60 may include a forming grate 62.
The forming grate 62 extends in the machine direction 150 between the
end walls 42 and 44 of the second forming chamber 40. The forming
grate 62 may be connected to the end walls 42 and 44 of the second
forming chamber 40 by any means known to those skilled in the art.
For example, the forming gratelsz may be welded, mechanically
fastened using screws, bolts, staples and the 1ike or adhesively
fastened to the end walls 42 and 44 of the second forming chamber 40.
Desirably, the forming grate 62 is also connected by any suitable
means to the side walls 24 of the first forming chamber 22. The
forming grate 62 may be made from any suitable material such as, for
example, a polycarbonate under the tradename Lexan® as previously
_described.

As representatively illustrated in Figs. 3A and 3B, the forming
grate 62 has at least one grate opening 64 therethrough. The grate
‘opening 64 is configured to selectively dispense and deposit the
particulate material 52 on the first fibrous layer 16 (Figs. 1A and
1B) in a selected pattern._ The quantity and size of the grate
openings 64 will vary depending upon the desired configuration of the
particulate material 52 within the composite fibrous web 12. For
example, as representatively illustrated in Figs. 3A and 3B, the
forming grate 62 may have two or more grate openings 64 configured as
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ibrous web 12. An example of a composite
fibrous web 12 having a discrete layer of particulate material 14
configured as discrete strips with void spaces therebetween is
representatively illustrated in Figs. 1A and 1B. Thus, in this
configuration, the location of the particulate material 52 varies in
.the cross direction. The size of the opening 64 may also determine
the thickness and z-directional placement of the particulate
material 52. For example, a small opening 64 may result in a thicker
Tayer of particulate material 14 within the composite fibrous web 12
compared to a large opening when the same amount of particulate
material 52 is deposited onto the composite fibrous web 12.

In an alternative aspect of the invention as representatively
illustrated in Figs. 4-5, the depositing means 60 may include a
rotatable drum 70. The rotatable drum 70 is located within the
second forming chamber 40. Figures 6A and 6B p%pvide a more detailed
illustration of representative examples of the rotatable drum 70.
The rotatable drum 70 includes opposed ends, an interior chamber 72
therein and at least one drum opening 74 therethrough. At least one
shaft 80 is connected to an end of the rotatable drum 70. The
shaft 80 may be connected to the rotatable drum 70 by any suitable
means known to those skilled in the art such as, for example,
welding. The shaft 80 of the rotatable drum 70 may be rotatably
connected to a side wall 24 of the first forming chamber 22 such as,
for example, through the use of a suitable bearing connected to the
side wall 24. Alternatively, the side wall 24 of the first forming
chamber 22 may include a circular opening therethrough such that the
- shaft 80 of the rotatable drum 70 extends through the circular
openiné. The shaft 80 and rotatable drum 70 may be supported and
driven by any means known to those skilled in the art. For example,
the shaft 80 and rotatable drum 70 may be driven from a primary line
shaft of the apparatus 20 or any of the other elements of the i
apparatus 20 such as the foraminous forming layer 90. Alternatively,
the shaft 80 may be directlj driven by an electric motor.
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the conveying conduit 54 of the conveying means 50 may extend through

a side wall 24 of the first forming chamber 22 and through the
particle opening 82 in the end of the rotatable drum 70 such that the
particulate material 52 can be transported into the second forming
chamber 40 and into the interior chamber 72 of the rotatable drum 70.
In such a configuration, the rotatable drum 70 is supported on a
cantilevered shaft with an end of the shaft being supported by a
suitable bearing connected to the side wall 24 of the first form1ng
chamber 22 or a suitable support frame.

Thus, the rotatable drum 70 is configured to receive the particulate
material 52 in the interior chamber 72 and is configured to
intermittently dispense the particulate material 52 through the drum
opening 74 (Figs. 6A and 6B) as the rotatable drum 70 rotates. Thus,
in use, the particulate material 52 is intermittently deposited on
the first fibrous layer 16 at spaced apart locations along a length
of the composite fibrous web 12. An example of a composite fibrous
web 12 having an intermittent layer of particulate material 14 formed
by the present invention is representatively illustrated in Figs. 1C
and 1D.

In one aspect of the invention, the drum opening 74 in the rotatable
drum 70 may be configured such that the particulate material 52 which
is intermittently dispensed through the drum opening 74 is deposited
on the first fibrous layer 16 (Fig. 1C and 1D) in a selected pattern.
The distribution of the particulate material 52 can be varied along
both the machine direction 150 and the cross direction of the
resulting composite fibrous web 12 and also along the z-direction or
thickness of the composite fibrous web 12. As representatively
illustrated in Figures 6A, 6B and 7A-7D, the drum opening 74 may be
configured in many alternative patterns depending upon the desired
configuration of the particulate material as it is deposited onto the
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width 82, as representatively illustrated in Fig. 7C, which is
controlled such that the particulate material 52 is deposited within
the center portion of the composite fibrous web 12. The center
portion of the composite fibrous web 12'is located between two outer
portions which desirably are substantially free of the particulate
material 52. As representatively illustrated in Fig. 7A, the
configuration of the drum opening 74 can vary along a circumferential
length 76 and a drum width 78 of the rotatable drum 70. In addition,
the rotatable drum 70 may have more than one drum opening 74 as
representatively illustrated in Figs. 6B, 7B and 7D.

As representatively illustrated in Figs. 2 and 4-5, the different
aspects of the present invention further include a foraminous forming
layer 90. The foraminous forming layer 90 may comprise a foraminous
forming screen configured as:an endless belt which moves about a pair
of. support rollers 92 and 94, as representatively illustrated in !
Figs. 2 and 4. A suitable driving means, such as an electric
motor 96, may be operably connected to move the foraminous forming
layer 90 through the first forming chamber 22 at a selected speed
along the machine direction 150. The fibrous material 32 and the
particulate material 52 are deposited onto the foraminous forming
layer 90 to form the composite fibrous web 12, which may eventually
be used as an absorbent core within an absorbent article. Since the
foraminous forming layer 90 moves generally from the end wall 26 of
the first forming chamber 22 toward the exit opening through the end
wall 28 of the first forming chamber 22, the depth or thickness of
the composite fibrous web 12 on any particular section of the
foraminous forming layer 90 gradually increases as that forming layer
section traverses through the first forming chamber 22. The fiber
derpsition rate onto the foraminous forming layer 90 and the movement
- speed of the foraminous forming layer can be suitably adjusted to
control the finally formed thickness of the composite fibrous web 12.
In addition, a tissue Tayer may be placed between the foraminous
forming layer 90 and the first fibrous layer 16 such that the fibrous



the |l ongitudinal sides of the absorbent core 214. Naturallylj RERLACES: BUfSHEET
216 can also be forned from separate materials which are atffached tg0 tgg
outer cover 212 and/or bodyside liner 210. The leg cuffs 216 Dags....A. 2"” Enﬁﬁﬁ
representatively illustrated in Fig. 9, include leg elastic . o
suitable for use in formng leg elastilgs 218 are known to those skilled in
the art. Exenplary of such materials are strands or ribbons of a polyneric,
el astoneric material which are adhered to the absorbent article 200 at the
leg cuffs 216 while in a stretched position, or which are attached to the
absor bent armateltaWand eparitéculratiechat er$aplaeat deposstied ohbatthel abdsue
constrictivehjgpces are inparted to the leg cuffs 216. Simlarly, waist

el astics 220 H&d 222 and tape fasteners 224, as representatively
illustrated in Fig. 9, are known to those skilled in the art. A w de

vari ety of di1aRphatoeely Itha!l foramindis F6HlingS]dyep 96 MiyPedHpris@GONt i nence

garnents and_|i ke confiqgurations, are, suitable for u3|ng .
foraminous forming screen configured on an outer circumferential

surface of a forming drum 98, as representatively illustrated in
Fig. 5. A suitable driving means, such as an electric motor 96,

" potates the forming drum 98 to move the foraminous forming layer 90
through the first forming chamber 22.

The apparatus and method of the different aspects of the present
invention may further include a vacuum means 100, as representatively
illustrated in Figs. 2 and 4, for drawing the fibrous material 32 and
the particulate material 52 onto the foraminous forming layer 90.
The vacuum means 100, such as a conventional blower mechanism, is
typically located underneath the foraminous forming layer 90 to
create an air flow which is generally directed from the supplying

i means 30, through the first forming chamber 22 and past the
foraminous forming layer 90. This airflow helps to direct and
control the deposition of the fibrous material 32 and particulate
material 52 onto the foraminous forming layer 90.

In another aspect, the apparatus and method of the invention may
includ; a phasing means. For example, the invention, as
representatively illustrated in Figs. 4 and 5, may further include a
phasing means to properly control and sequence the rotation of the
rotatable drum 70 to provide the desired placement of the '
_intermittent layer of particulate material 14 (Figs. 1C and 1D)
within the composite fibrous web 12. The phasing means controls the
rotation of the rotatable drum 70 to provide a desired registration
between the intermittent layer of particulate material 14 and a
selected deposition region along the'machine direction 150 or length
of the composite fibrous web 12.

A particular aspect of the invention includes the phasing means
representatively shown in Fig. 8. A phasing means 110 for
determining machine position and timing can, for example, incorporate
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the conposite fibrous web of the present invention. Suitable 5§$§%§~aréTSHEET}
described in greater detail in commonly assigned U S. Patent Btle!,camZnSEP 1995
Serial No. 07/757,760 entitled "Thin Absorbent Article Havi ngLEapiid Uptake |
of Liquid" filed Septenmber 11, 1991, inmihe name of Hansen et al. Wile the

i nventi on has been described in detail wtfh respect to specific aspects

thereof, it will be appreciated that those skilled in the art, upon

attai ning an understandi ng of the foregoing, nay readily conceive of

I [ , [+3bi : ' S £s cts.
Accor di ngly, §RetEeitibhanasne Hafe Miehad 3127 shch off Br @IS Suveted tonar
of the appendd® erimary¥ hine shaftedls of the apparatusoc20. Ip7addition, a

reference signal generator 116 is operably connected to the line
shaft 114 to generate one reference pulse per each individual product
section, which is intended to be derived from the composite fibrous
web 12. The output from the reference generator 116 and the line
shaft encoder 112 are directed to a programmable controller 118, such
‘as a computer, through suitable signal conduits. The programmable
“controller 118 allows for the manual input of variable control
parameters, such as through a conventional keyboard. The
programmable controller 118, in turn, selectively controls the
rotation of the rotatable drum 70 to provide the desired registration
of the intermittent layer of particulate material 14 (Figs. 1C and
1D) within the composite fibrous web 12. In a particular aspect of
the invention, the programmable controller 118 may directly control
an electric motor which rotates the shaft 80 of the rotatable drum
70. Alternatively, the progfammab]e controller 118 may control the
rotation of, any of the other elements of the'apparatus 20 which, in
“turn, controls the rotation of the rotatable drum 70. For example,
the programmable controlier 118 may control the rotation of the
foraminous forming layer 90 ﬁhich, in turn, contfo]s the rotation of
the rotatable drum 70.

In the illustrated embodiment, the 1ine shaft encoder 112 may be a
63-P-MEF-2000-T-0-00GH device manufactured by Dynapar Corp. located
in Gurnee, I11inois. The encoder may, for example, be configured to
generate 2000 pulses per revolution. The reference signal

generator 116 may, for example, comprise a B15-G18-ANGX proximity
switch manufactured by TURCH, a business located in Minneapolis,
Minnesota. A suitable programmable controller 118 may, for example,
compriée a device manufactured and designated as a PME 68-23 CPU by
Radstone Technology, a company located in Pearl River, New York.

- The various aspects of the apparatus and method of the invention may
also include a mechanism for adding a bonding agent to the composite
fibrous web 12 to further define the discrete layer of particulate
material 14 (Figs 1A-1D). For exaﬁple, a bonding agent may be
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What i,s clainmed is: 1. An apparatus for formng a discrete
particulate material within a conposite fibrous web conpris
form ng chanber; (b) a supplying nmeans for providing a flo
fibrous material into said first form ng chanber; (c) a sec
chanmber which is selectively located wthin said first form ng chanber to
selectively divide said flow of said fibrous material; (d) a conveying

nmeans for transporting a particulate nmaterial into said second form ng

chanmber; (e) a depositing neans |ocated within said second form ng chamnber
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sai d di spenssuhdpnag tagent athat provides the desired definition of the discrete

layer of particulate material 14 may be used in the present

invention. For example the bonding agent may include water or an

adhesive such as a latex or hot melt adhesive. The bonding agent.

add-on rate may vary depending upon the desired composite fibrous

web 12. For example, the bonding agent may be water which is added

at a rate of from about 0 to about 20 weight percent based on the

total weight of the particulate material 52 in the composite fibrous

web 12.

The composite fibrous web of the different aspects of the present
invention has the structural configuration of a composite of an
airlaid fibrous material and an airlaid particulate material. As
representatively illustrated in Figs. 1A and 1B, the composite
fibrous web 12 may include a layer of particulate material 14
disposed between a first fibrous layer 16 and a second fibrous
layer 18. Alternatively, as representatively illustrated in Figs 1C
and 1D, the composite fibrous web 12 may include an intermittent
layer of particulate material 14 disbosed between a first fibrous
Tayer 16 and a second fibrous layer 18. Desirably, the layer -of
particulate material 14 is substantially isolated within a discrete
Tayer and is substantially free of fibrous material 32. Moreover,
the first fibrous layer 16 and second fibrous layer 18 can be
substantially free of particulate material 52.

The composite fibrous web 12 of the different aspects of the present
invention may contain variable weight percentages of.particuiate

- material based on the total weight of the compdsite fibrous web. For
examp]é, the composite fibrous web can contain 25-75 weight percent
of the particulate material, and'preferab]y includes about
30-60 weight percent of the particulate material based on the total
weight of the composite fibrous web.

In the illustrated aspects of the invention, the second forming
chamber 40 can be selectively configured and located within the first
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material; said foram nous form ng |ayer being constructed cﬁﬁﬁ%ﬂérvé“é?°ﬂg T
formation of a first fibrous |ayer, to receive said di spenfed art'c%l 1
material on said first fibrous |layer, and to receive a sec nef® i-pr- us T ayer

formed on said particulate material, theregby form ng said discrete | ayer of
particul ate material within said conposit%? fibrous web. 2. The appar at us
of claim1 wherein said depositing neans includes a formng grate which has
at | east one grate opening therethrough configured to dispense said
particulate material on sai-d first fibrous |layer in a selected pattern. 3.
The appar at ufoRHing| ehamber Wer 8% represengabitve 1 ypiliusgrated imddgat 3.easd two
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the fibrous material present in the composite fibrous web. For
example, the first fibrous layer 16 (Figs. 1A-1D) may contain from
about 35 to about 65 weight percent of the fibrous material based on
the total weight of the fibrous material present in the composite
fibrous web and the second fibrous layer 18 (Figs. 1A-1D) may contain
‘from about 35 to about 65 weight percent of the fibrous material
based on the total weight of fibrous material present in the
composite fibrous web 12. Desirably, the first fibrous layer 16
contains from about 40 to about 60 weight percent of the fibrous
material and the second fibrous layer 18 contains from about 40 to
about 60 weight percent of the fibrous material based on the total
weight of fibrous material present in the composite fibrous web 12.

Alternatively, the second forming .chamber 40 can be located adjacent
' or near the end wall 26 or end wall 28 of the first forming chamber
22 such that the particulate material 52 is deposited directly on or
near the surface of the foraminous forming layer 90 or on or near the
top of the fibrous material 32 to form the composite fibrous web 12.
For example, if the second forming chamber is located near the end
wall 26, the first fibrous layer may contain from 0 to about 25
weight™ percent of the fibrous material based on the total weight of
fibrous material present in the composite fibrous.web 12.
Alternatively, if the second forming chamber is located near the end
wall 28, the first fibrous layer may contain from about 75 to 100
weight percent of the fibrous material based on the total weight of
fibrous material present in the composite fibrous web 12. Thus, the
z-directional placement of the layer of particulate material can be
varied across the thickness of the composite fibrous web 12 by
varying the position of the second forming chamber 40 within the
first forming chamber 22.
The resultant composite fibrous web can ‘include a distinctive,
'selectively varied distributiqﬁ of particulate material along both
the machine direction and the cross direction of the composite



28 4. The apparatus of claim1l wherein said depositing ne
rotatabl e drum which has an interior chanber therein and at
openi ng t heret hrough. 5. The apparatus of claim4 wherein
drumis configured to receive said particulate material in
chanber and intermttently dispense said_particulate materi
drum openi ng as said rotatable drum rot aés such that said
material is intermttently dispensed on said first fibrous
apart locations along a length of said conposite fibrous we
appar at us of | | i r A L £
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6 wherei n sapbstibany¥edi Hgngstheoafdiggekipn or thickness of the composite
fibrous web by varying the position of the second forming chamber

within the first forming chamber. For example, the average weight

5 percentage of particulate material can be nonuniformly distributed
along the machine direction and the cross direction of the composite
fibrous web. Figs. 3A and 3B representatively illustrate different

~patterns for the forming grate of the present invention

which may be

used to provide varied distributions of particulate material within
10 the composite fibrous web. Figs. 6A, 6B and 7A-7D representatively
illustrate several different configurations for the drum opening in
the rotatable drum of the present invention which can also be used to
provide varied distributions of particulate material within the

composite fibrous web.
15

Thus, the present invention can advantageously provide a discrete .
layer of particulate material within a composite fibrous web. The
present invention can also provide an intermittent, discrete layer of
particulate material within a composite fibrous web wherein the layer

20 of particulate material is located at spaced apart locations along
the length of the composite fibrous web. The layer of particulate
material may be located at the spaced apart locations along the
length of the composite fibrous web without also locating a
corresponding, greater (or smaller) proportion of the fibrous

25 material at those spaced apart locations. Thus, the concentration of .
particulate material at-a particular location may be configured to be
substantially independent of the amount (e.g. basis weight) of
fibrous material at that location. The present invention can also
provide a layer of particulate material within a composite fibrous -
web wherein the layer of particulate material is configured in a

‘selected pattern.

Alternatively, the apparatus and method of the different aspects of

the present invention may utilize two or more secondary

forming

chambers Tocated within the first forming chamber to provide multiple

Tayers of particulate material. The multiple layers of

particulate

material may be configured in varying patterns, deposited



in an.elliptical pattern. 8. The apparatus of claim1 wherein said

foram nous formng layer is a foramnous form ng screen configured as an
endl ess belt. 9. The apparatus of claim 1l wherein said foram nous form ng
| ayer is a foram nous form ng screen configured on an outer circunferential
surface of a forming drum 10. The appara4s of claim1, further conprising
a vacuum neans for drawing said fibrous nmaterial and said particul ate
material onto said foram nous formng |layer. 11. The apparatus of claimb5,

further conprising.a phasing neans. for cqontrolling a rotation of said:
rot at abl e drmﬁelrﬂg%tregw‘ﬁeorag%ﬂ"“é‘d'a?éﬂf Fﬁ?q#oﬁ%%'f“?(/égﬁa@ﬁi geﬁf& ed apart
| ocati ons ancbmposiétediibebusewelsi ti on region along a length of said conposite

fibrous web. 12. A nethod for formng a patterned, discrete |ayer of

particulate material within a conposite fibrous web, said nethod conprising
t he steps ofAn absorbent article, such as a disposable diaper, which uses the

composite fibrous web of the present invention as an absorbent core
is representatively illustrated in Fig. 9. The absorbent article 200
defines a front portion 202, a rear portion 204, and a crotch
portion 206 connecting the front portion 202 and the rear

portion 204. The absorbent article 200 includes a bodyside

liner 210, an outer cover 212 and an absorbent core 214 located
between the bodyside liner 210 and the outer cover 212. As used
herein, reference to a front portion refers to that part of the
absorbent article which is generally located on the front of a wearer
when in use. Reference to the rear portion refers to the portion of
the article generally located at-the rear of the wearer when in use,
and reference to the crotch portion refers to that portion which is
generally located between the legs of the wearer when in use.

The crotch portion 206 has opposite longitudinal side portions 208
which include a pair'pf elasticized, longitudinally-extending leg
cuffs 216. The leg cuffs 216 are generally adapted to fit about the
legs of a wearer in use and serve as a mechanical barrier to the
Jateral flow of body exudates. The leg cuffs 216 are elasticized by
a pair-of leg elastics 218. The absorbent articlie 200 further
includes a front waist elastic 220 and a rear waist elastic 222. The
rear portion 204 of the absorbent article 200 further includes a -
fastening means such as a pair of tape fasteners 224. The tape

. fasteners 224 are intended to hold the absorbent article 200 about
the waist of the wearer when in use. '

The bo&yside Jiner 210 of the absorbent article 200, as
representatively illustrated in Fig. 9, suitably presents a body-
facing surface which is compliant, soft-feeling and nonirritating to
the wearer's skin. Further, the bodyside liner 210 may be less
hydrophilic than the absorbent core 214, to present a relatively dry
surface to the wearer, and may be sufficiently porous to be liquid
permeable, permitting liquid to readily penetrate through its



29 (a) providing a flow of a selected fibrous material into aqép;_p@t,_g»fmmr
chanber; (b) providing a flow of a particulate material intp a sec ng EP
form ng chanmber which is selectively located within said fi ajatéor% gS ]995

chanber to selectively divide said flow of said fibrous matE=aF—are=ter——
depositing said fibrous material and sabd particul ate naterlal on a noving,
foram nous formng | ayer | ocated within said first form ng chanber wherein,
as said foram nous formng | ayer noves, a first fibrous layer is formed on
said foram nous formng |layer, said particulate material is deposited on
said first ftihbckaessl. ayfersuiitabd esbédystidel Igaer 410, man deamaedaatiurfedofioars al ayer

I's formed ORi4e selection of web materials, such as porous foams, reticulated
foams, apertured plastic films, natural fibers (for example, wood or
cotton fibers), synthetic fibers (for example, polyester or
polypropylene fibers), or a combination of natural and synthetic
fibers. The bodyside liner 210 is suitably employed to help isolate
the wearer's skin from liquids held in the absorbent core 214.

Various woven and nonwoven fabrics can be used for the bodyside

liner 210. For example, the bodyside liner may be composed of a
meltblown or spunbonded web of polyolefin fibers. The bodyside liner
may also be a bonded-carded web composed of natural and/or synthetic
fibers. The bodyside liner may be composed of a substantially
hydrophobic material, and the hydrophobic material may, optionally,
be treated with a surfactant or otherwise processed to impart a
desired level of wettability and hydrophilicity. In a particular
embodiment of the present invention, the bodyside Tiner 210 comprises
a nonwoven,, spunbond, polypropylene fabric composed of about 2.8-3.2
denier fibers formed into a web having a basis weight of about 22
grams per square meter and a density of about 0.06 gram per cubic
centimeter. The fabric is surface treated with about 0.28 weight
percent of a surfactant commercially available from Rohm and Haas Co.
under the trade designation Triton X-102.

The outer cover 212 of the absorbent article 200, as representatively
i1lustrated in Fig. 9, may suitably be composed of a material which
is either 1iquid permeable or liquid impermeable. It is generally
preferred that the outer cover 212 be formed from a material which is
substantially impermeable to liquids. For example, a typical outer

~ cover can be manufactured from a thin plastic film or other flexible
1iquid:impermeab1e material. For example, the outer cover 212 may be
formed from a polyethylene film having a thickness of from about
0.012 millineter (0.5 mil) to about 0.051 millimeter (2.0 mils). If
it is desired to present the outer cover 212 with a more clothlike
feeling, the outer cover 212 may comprise a polyethylene film having
a nonwoven web laminated to the outer surface thereof, such as a
spunbond web of polyolefin fibers. For example, a polyethylene film



said particulate material thereby formng said patterned, d snmnﬁmcﬁ%qusaéer

particul ate material within said conposite fibrous web. 13.||The nqtgongf
claim12 wherein said step of depositing said fibrous naterijabate ncl..0des t

step of formng said first fibrous |ayer such that it contalws=ot=t
about 35 to about 65 weight percent of .said fibrous material based on a

total weight of fibrous material present in said conposite fibrous web. 14.

The nethod of claim 12 wherein said step of providing said flow of said
particulate nmateri al |ncludes the step of prOV|d|n% sai d gartlculate
material in dfViibanthigknespafaphawt @1bonHddmeters (Qeb gt ) peaycbave based on
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the step of Eﬁhwéahgté}g (53F buhké Sfer' §rﬂfa933yard). Methods of forming such

clothlike outer covers are known to those skilled in the art.

Further, the outer cover 212 may be formed of a woven or nonwoven
fibrous web layer which has been totally or partially constructed or
treated to impart a desired level of 1iquid impermeability to
selected regions that are adjacent or proximate the absorbent

core 214. Still further, the outer cover 212 may optionally be
composed of a micro-porous "breathable" material which permits vapors
to escape from the absorbent core 214 while still preventing 1iquid
exudates from passing through the outer cover 212.

The absorbent core 214 of the absorbent article 200, as
representatively illustrated in Fig. 9, may suitably comprise the
composite fibrous web 12 of the different aspects of the present
invention as representatively illustrated in Figs. 1A-1D. The layer
of particulate material 14 of the composite fibrous web 12 desirably
includes a high absorbency material. As a general rule, the high
absorbency material is present in the absorbent core 214 in an amount
of from about 5 to about 100 weight percent based on total weight of
the absorbent core to provide more effective performance. The
absorbent core 214 may have any of a number of shapes. For example,
the absorbent core may be rectangular, I-shaped or T-shaped. It is
generally preferred that the absorbent core be narrower in the crotch
portion 206 of the absorbent article 200 than in the front or rear
portion, 202 or 204, respectively.

In particular aspects of the invention, the layer of particulate
material of the composite fibrous web of the present invention may be
configured in a pattern or intermittently deposited at spaced apart
locations to improve the performance of the absorbent core. For
example, the layer of particulate material may be deposited in
discrete strips, as representatively illustrated in Figs. 1A and 1B,

presnerasmaned



layer .and said second fibrous layer substantially free of gp FEPbAGEMEBrﬁﬁﬁET
mat eri al . 30 17. The method of claim 12 wherein said stdp of d Q§§E
said particulate material includes the step of nmintaining SQP@ ﬁatterne -------
discrete layer of particulate material substantially free @ '
material. 18. The nethod of claim 12 wherein said step of depositing

I ncl udes the step of providing a form grate which is located within said
second form ng chanber and has at | east” one grate opening therethrough such
that said particulate material is selectively deposited on said first
fibrous layer in said selected pattern. 19. The nethod of claim 18 wherein

said step of tprimpreNhe'dheaii@king characteristics of the composite fibrous web.
While not intending to be bound by any particular theory, it is
. believed that the improved wicking characteristics of the composite
fibrous web result from the decreased occurrence of "gel blocking"
which occurs with the use of high absorbency 6r superabsorbent
~materials as is well known to those skilled 'in the art.

In particular aspects of the invention, the apparatus and method of
the present invention can be configured such that at least about 50
weight percent and not more than about 95 weight percent of the total
amount of high absorbency particles are located in the front 50
percent of the overall length of the absorbent core 214. Preferably,
about 55-85 weight percent and more preferably, about 60-85 weight
percent of the total amount of high absorbency particles are located
in the front 50 percent of the overall absorbent core length. Such
weight percentages of high absorbency particles, however, may not be
present in combination with corresponding, similar weight percentages
of the total amount of fibrous material in the absorbent core 214.
For example, the front 50 percent of the length of the absorbent
core 214 may include 60-80 weight percent of the total amount of high
absorbency material but only include 55 weight percent of the total
amount of fibrous material. As another example, the front 50 percent
of the absorbent core may include 60-80 weight percent of the total
amount of high absorbency material, but only include 40-50 weight
percent of the total amount of fibrous material.

In further aspects of the invention, relatively higher weight
percentages of the particulate material can be selectively located at
predetermined locations along the length of the absorbent core. For
example, 50-60 weight percent of the total amount of fibrous material
may be located in a front 45 percent of the absorbent core while
50-80 weight percent of the total amount of particulate material is
Tocated in a middie 30 percent of the absorbent core. Thus, the
region having the maximum weight percentage of fibrous material can
_be offset lengthwise from the region having the maximum weight
percentage of particulate material.



formng grate includes the step of providing at |east two 5ﬁﬁ%ﬁ9EMﬁW§§HFET
grate to provide said grate opening such that said particul e natkr #BE
deposited on said first fibrous layer in discrete strips al Oy 1enqt 0

sai d conposite fibrous web. 20. The nethod of claim 12, further conprising
the step of providing a vacuumto draw said fibrous material and said
particulate material onto said foram nggs formng |ayer. 21. The nethod of
claim12, further conprising the step of adding a bondi ng agent to said
conposite fibrous web to further define said patterned, discrete |ayer of
particulate material. 22. A nmethod for formng an intermttent, discrete
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parti cul ateln@atndlalThwsLotha §egxnudfs 216 are suitably formed by portions of
the outer cover 212, and/or bodyside 1iner 210, which extend beyond
the longitudinal sides of the absorbent core 214. Naturally, the leg
cuffs 216 can also be formed from separate materials which are
Qttached to the outer cover 212 and/or bodyside liner 210,

The leg cuffs 216, -as representatively illustrated in Fig. 9, include
leg elastics 218. Materials suitable for use in forming leg

elastics 218 are known to those skilled in the art. Exemplary of
such materials -are strands or ribbons of a polymeric, elastomeric
material which are adhered to the absorbent article 200 at the leg
cuffs 216 while in a stretched position, or which are attached to the
absorbent article while the article is pleated, such that elastic
constrictive forces are imparted to the leg cuffs 216.

Similarly, waist elastics 220 and 222 and tape fasteners 224, as
representatively illustrated in Fig. 9, are known to- those skilled in
the art.

A wide variety of diaper configurations, as well as training pant,
incontihence garments and like configurations, are suitable for using
the composite'fibrous web of the present invention. Suitable diapers
are described in greater detail in commonly assigned U.S. Patent
Application Serial No. 07/757,760 entitled "Thin Absorbent Article
Having Rapid Uptake of Liquid" filed September 11, 1991, in the name
of Hansen et al.

While the invention has been described in detail with respect to
specific aspects thereof, it will be appreciated that those skilled
in the art, upon attaining an understanding of the foregoing, may
readily conceive of alterations to, variations of and equivalents to
these aspects. Accordingly, the scope of the present invention
should be assessed as that of the appended claims and any equivalents
thereto.



form ng chanber which is selectively located within said fi'§FPF69ﬁWﬁ§TSH§ET
chanber to selectively divide said flow of said fibrous matjerial iqtg gﬁp 1995 |
first portion and a second portion; (c) depositing said fir Pafort o -
said fibrous material on a noving, foram nous forming |ayer Tocated within
said first form ng chanber to provide a first fibrous |ayer;, 31 (d)
intermttently depositing said particdlate material on said first fibrous

| ayer; and (e) depositing said second portion of said fibrous material on
said particulate material to provide a second fibrous |ayer thereby formng
said intermttent, discrete |layer of particulate material within said
conposi te fiMRaduis wdpimed is:

1. An apparatus for forming a discrete layer of particulate
material within a composite fibrous web comprising:

(a) a first forming chamber;

(b) a supplying means for providing a flow of a selected fibrous
material into said first forming chamber;
’ (c) a second forming chamber which is selectively located within
said first forming chamber to selectively divide said flow of said
fibrous material;

(d) a conveying means for transporting a particulate material
into said second forming chamber;

(e) a depositing means located within said second forming
chamber for selectively dispensing said particulate material; and

(f) a foraminous forming layer which is movably disposed within
said first forming chamber and which is configured to receive said
flow of said fibrous material and said dispensed particulate,
material; '

said foraminous forming layer being constructed to receive a
formation of a first fibrous layer, to receive said dispensed '
particulate material on said first fibrous layer, and to receive a
second fibrous layer formed on said particulate material, thereby
forming said discrete layer of particulate material within said
composite fibrous web.

i

2. The apparatus of claim 1 wherein said depositing means includes
a forming grate which has at least one grate opening therethrough
configured to dispense said particulate material on said first
fibrous layer in a selected pattern.

3. The apparatus of claim 2 wherein said grate opening includes at
Teast two channels configured to dispense said particulate material
on said first fibrous layer in discrete strips along a length of said
composite fibrous web.
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23. The method of claim22 wherein said step of internittent |lyRERIASEIFENGSHEET
said particulate material includes the step of providing a rdtatabl grng ‘935
which is located within said second fornmi ng chanber and has #nP#tat-efi ¥-.

chanber therein and at | east one drum openi ng therethrough, sard drum
receiving said particulate material iR28said interior chanber and

sel ectively dispensing said particulate material through said drum openi ng
as said drumrotates such that said particulate material is intermttently
deposited at spaced apart |ocations along a |length of said conposite
fibrous web4.24The ’ppanatusodf ofladal wheeinheaisd depediding ereans jrcdudes ng a

(o1 3 ab ¢ St fotdtab i SPuh Whith Hhsoln Bt fhr ehadled HHE AR B0 J3deh  hat

sai d partlcul ntermtte eposi thin a“ cen
portion of §§¢cﬂ"é‘€9n?ﬂ9§'ﬂt‘% thepethrouglen Whl ch i s |ocated between two outer
portions of said conposite fibrous meb said outer portions of said
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configured to receive said particulate material in said interior
chamber and intermittently dispense said particulate material thrdugh
said drum opening as said rotatable drum rotates such that said
particulate material is intermittently dispensed on said first
fibrous layer at spaced apart locations along a length of said
composite fibrous web.

6. The apparatus of claim 4 wherein said drum opening varies across
a width and a circumferential length of said rotatable drum.

7. The apparatus of claim 6 wherein said drum opening is configured
in an elliptical pattern.

8.- The apparatus of claim 1 wherein said foraminous forming layer
is a foraminous forming screen configured as an endless belt.

9. The apparatus of claim 1 wherein said foraminous forming layer
is a foraminous forming screen configured on an outer circumferential
surface of a forming drum.

10. The apparatus of claim 1, further comprising a vacuum means for
drawing said fibrous material and said particulate material onto said
foraminous forming layer.

11. The apparatus of claim 5, further comprising a phasing means for
controi1ing a rotation of said rotatable drum to provide a desired
registration between said spaced apart locations and a selected
deposition region along a length of said composite fibrous web.

12. A method for forming a patterned, discrete layer of particulate
material within a composite fibrous web, said method comprising the

steps of:
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23. . The nethod of claim23 wherein said step of providing s erumaﬁﬁbxeopesf
drum i ncl udes the step of providing said drumopening in a seI ected £$§j 1995
such that said particulate material is intermttently deposi Bdeon"lgg ..............

first fibrous layer in a patterned configuration. 26. . The r
22, further conprising the step of providing a vacuumto draw said fibrous
material and said particulate nmaterialagnto said foram nous form ng | ayer.
- 32 - 2 4 MAY 1997 27. The nethod of claim 22, further conprising the
step of adding a bonding agent to said conposite fibrous web to further
define said intermttent, discrete |layer of particulate materi al

(a) providing a flow of a selected fibrous material into a first
forming chamber;

(b) providing a flow of a particulate material into a second
forming chamber which is selectively located within said first
forming chamber to selectively divide said flow of said fibrous
material; and

: (c) depositing said fibrous material and said particulate
material on a moving, foraminous forming layer located within said
first forming chamber wherein, as said foraminous forming layer
moves, a first fibrous layer is formed on said foraminous forming
layer, said particulate material is deposited on said first fibrous
layer in a selected pattern, and a second fibrous layer is formed on
said particulate material thereby forming said patterned, discrete
layer of particulate material within said composite fibrous web.

13. The method of claim 12 wherein said step of depositing said
fibrous material includes the step of forming said first fibrous
Tayer such that it contains of from about 35 to about 65 weight
percent of said fibrous material based on a total weight of
fibrous material present in said composite fibrous web.

14. The method of claim 12 wherein said step of providing said flow
of said particulate material includes the step of providing said
particulate material in an amount of from about 25 to about 75 weight
percent based on a total weight of said composite fibrous web.

15. The method of claim 12 wherein said step of providing said flow
of said particulate materia] includes the step of prOV1d1ng a high
absorbency material.

16. The method of claim 12 wherein said step of depositing said
fibrous material includes the step of maintaining said first fibrous
layer and said second fibrous layer substantially free of said
particulate material.
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28. ., .Apparatus for formng a discrete |ayer of particul at e j[nBERIAGH:IENT SHEET
within'a conposite fibrous web, said apparatus being substanflially ES%ASEP 1995
herein described with reference to Figs. 2 and 3A or 3B, Fig§.Da&eand..dA, .....XNx.. |
Fig. 5 and any one of Figs. 6A, 6B, 7A, 7B, 7C or 7D, or Fi g—8=8F—the———
acconpanyi ng draw ngs. 29. A met hod3gf formng a patterned, discrete
| ayer of particulate nmaterial within a conposite fibrous web, said being
substantially as herein described with reference to the acconpanying
drawi ngs. 30. A nmethod for formng an intermttent, discrete |ayer of

articul ate t ghi hd Y ot f 1RE i g hod bei ng
gubstantialﬁg?aghég%g?gaggggfﬁﬁgg?aﬁ? SPL gﬁgﬁﬁgpfgff%gbgggghp§ﬂfing
dr awi ngs. particulate material includes the step of maintaining said patterned,

discrete layer of particulate material substantially free of said

fibrous material.

18. The method of claim 12 wherein said step of depositing includes
the step of providing a forming grate which is located within said _
second forming chamber and has at least one grate opening
therethrough such that said particulate material is selectively
deposited on said first fibrous layer in said selected pattern.

19. The method of claim 18 wherein said step of providing said
forming grate includes the step of providing at least two channels in
said grate to provide said grate opening such that said particulate
material is deposited on said first fibrous layer in discrete strips
along a length of said composite fibrous web.

20. The method of claim 12, further comprising the step ofiproviding
a vacuum to draw said fibrous material and said particulate material
onto said foraminous forming layer. :

21. The method of claim 12, further comprising the step of adding a
bonding_agent to said composite fibrous web to further define said
patterned, discrete layer of particulate material.

22. A method for forming an intermittent, discrete layer of
particulate material within a composite fibrous web, said method
comprising the steps of:

(a) providing a flow of a selected fibrous material into a first
forming chamber;

(5) providing a flow of a particulate material into a second
forming chamber which is selectively located within said first
forming chamber to selectively divide said flow of said fibrous
material into a first portion and a second portion;

(c) depositing said first portion of said fibrous material on a

.moving, foraminous forming layer located within said first forming
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(d) intermittently depositing said particulate material on said
first fibrous layer; and

(e) depositing said second portion of said fibrous material on
said particulate material to provide a second fibrous layer thereby
forming said intermittent, discrete layer of particulate material -
within said composite fibrous web. ' '

23. The method of claim 22 wherein said step of intermittently
depositing said particulate material includes the step of providing a
rotatable drum which is located within said second forming chamber
and has an interior chamber therein and at least one drum opening
therethrough, said drum receiving said particulate material in said
interior chamber and selectively dispensing said particulate material
through said drum opening as said drum rotates such that said
particulate material is- intermittently deposited at spaced apart
locations along a length of said composite fibrous web.

24. The method of claim 23 wherein said step of providing a _
rotatable drum includes the step of providing said drum opening such
that said particulate material is intermittently deposited within a
center portion of said composite fibrous web which is located between
two outer portions of said composite fibrous web, said outer portions
of said composite fibrous web being substantially free of said
particulate material.

25. The method of claim 23 wherein said step of providing said
rotatable drum includes the step of providing said drum opening in a
selected pattern such that said particulate material is
intermittently deposited on said first fibrous layer in a patterned
configyration. '

26. The method of claim 22, further comprising the step of providing
a vacuum to draw sgid fibrous material and said particulate material
onto said foraminous forming layer.
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27. The method of claim 22, further comprising the step of adding a
bonding agent to said composite fibrous web to further define said intermittent, discrete
layer of particulate material.

28. Apparatus for forming a discrete layer of particulate material within a
composite fibrous web, said apparatus being substantially as herein described with
reference to Figs. 2 and 3A or 3B, Figs. 4 and 4A, Fig. 5 and any one of Figs. 6A,
6B, 7A, 7B, 7C or 7D, or Fig. 8 of the accompanying drawings.

29. A method of forming a patterned, discrete layer of particulate material
within a composite fibrous web, said being substantially as herein described with
reference to the accompanying drawings.

30. A method for forming an intermittent, discrete layer of particulate
material within a composite fibrous web, said method being substantially as herein
described with reference to the accompanying drawings.

31. A nappy or diaper substantially as herein described with reference to
Fig. 9 of the accompanying drawings.
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An apparatus and method are disclosed for forming a discrete layer of particulate
material within a composite fibrous web includes a first forming chamber (22) and a
supplying mechanism (30) for providing a flow of a selected fibrous material (32) into
the first forming chamber (22). A second forming chamber (40) is selectively located
within the first forming chamber (22) to selectively divide the flow of fibrous material
(32). A conveying mechanism (50) transports a particulate material (52) into the
second forming chamber (40). A depositing mechanism (60) is located within the
second forming chamber (40) to selectively dispense the particulate material (§2). A
foraminous forming layer (90) is movably disposed within the first forming chamber
(22) and receives the fibrous material (32) and the particulate material (52). As the
foraminous forming layer (90) moves, a first fibrous layer (16) is formed on the
foraminous forming layer (90), the particulate material (52) is selectively deposited on
the first fibrous layer (16), and a second fibrous layer (18) is formed on the particulate
material (52). : '

Fig. 2
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27. The method of claim 22, further comprising the step of adding a
bonding agent to said composite fibrous web to further define said intermittent, discrete
layer of particulate material.

-32.

28. Apparatus for forming a discrete layer of particulate material within a
composite fibrous web, said apparatus being substantially as herein described with
reference to Figs. 2 and 3A or 3B, Figs. 4 and 4A, Fig. 5 and any one of Figs. 6A,
6B, 7A, 7B, 7C or 7D, or Fig. 8 of the accompanying drawings. |

29. A method of forming a patterned, discrete layer of particulate material
within a composite fibrous web, said being substantially as herein described with
reference to the accompanying drawings.

30. A method for forming an intermittent, discrete layer of particulate
material within a composite fibrous web, said method being substantially as herein
described with reference to the accompanying drawings. S



