1. METHOD AND APPARATUS FOR FORM NG AN | NTERM TTENT STREAM OF RARTI CLES FOR
~-APPL| CATI ON TO A FI BROUS WEB FI ELD OF THE | NVENTI ON This invention is
related to. a method and apparatus for forming fibrous webs having a

predet érmined distribution of particulate material. Mre particularly, the
invention is related to formng an intermttlent streamof particul ate
material for application to a fibrous web. BACKGROUND OF THE | NVENTI ON
Absorbent articles such as di sposabl e di apers, incontinence pads, and

catanmeni al napki NMIEFHEODAND APFARATUS FORFORMNG AN BNITERMIETENYISTREAM
hol'di ng body exudates. T r | i I brous web,
whi ch can be a nonvvovenBEPWGE&SB:#A'EQ#K%%A#¥9ﬁ%€6@%§?3 A
class of particulate absorbent materials known as superabsorbent pol yners
or absorbent gelling nmaterials cangpe hrEOTRETRVENTION he fibrous web to

i nprove the absorption.and retention characteristics of the fibrous web. .
Because absorbent g&hiSinygntign igrelated toys method apd ppRaratps foar forming firoys,pgbs having

(ex pensi veI It hian a@;)é_iie{eymﬁhw!d{samuﬁoﬂﬂlp?aicumfe ﬁ?ﬂ&ﬁﬂeé Mbrd %)b@i&ulﬂﬂﬁ.?_hi: atﬁ\&?tion is
e.g.. cellulosg,rloer -1 | adgvant ageo 9] uce . uant | (0]
absor bent gl |1 EHEEApinS b npor R PR Ral R B R P A sl R o

particles throughbut the entire core, it is desirable to distribute the
particles in the absorbent core in a predeterm ned manner so that the
particles are | ocated where they wll be nost _effective.in acquiring and

retai ni ng body exudates. Vari ouBACKGRAIENDORTIHE BNENFEM oped t o
distribute and | ocanescxberabivids sth &k ididposdble diapets.!iAtdhtideddedpad S asd) bahmeadial.

U S PRatent 4,8 : i ssiued to Taka i scl oses .appl vi,n owder t

Con strtace o ek pebaaNShabd drdSaRetl bl £7 cORR ot At Shodstes! e
rotating disc nehsbentoneitypicaly inpludes mfbrohs welyhwhithecaplma ngnweveshairlaid tyeebtad
supported on a Rghia? Gt @nehE FRers. Of At BRsio pafeuldie MbsSibeftOhldnls RcW Sis

subsequent|ly scraped fromthe disc,by a scraper into a, receiving,nnenbe

‘bel ow t he scrap®IPer PRmersarabatTbe zeline FRtengls can de megmRasate{n the fEysm
sucker positi oneeb alifpeoveliRe sbsemptiofrdfidiretention Chargseristits ofthe fibdy agbageous

* because it requires e ri to, | at . L,sc. . The .
arrangenent requi r_egg%\(%grjee#gg‘l%%gﬁ %/eﬂié'gn'%t?@aa%gepg g%ﬁ%él?esr'érgﬁ%%gafﬁ%g & ?'E:’ee_t a_3
renove powder freadilyt lauailablec natubner isyurhetic fibec anatentals de.gs e cellmiaseofibersle it is

accunul at ed povgiRantaSedas 1d fedB& the aﬁirit'i"iﬁ)ﬁﬂ&&béﬁi%ﬁihg nfa®Aal inCGRt boe. AL than

recycliing. Povvderi aclci’ue I atin el the tgr!oschclor I or tto rcerm)vtal s%qbglctsoo ca Etg
rotary i mbal anc¥nifoRgveticng MY 0" “éé%ef:‘?g?l?erf It  di

rotated at the thelpatticksliy the gbsosippederedess peldéterniined masher esof that theeparticles are
production rat eg Luf LR thdv 16 BWRSE effBEiGe ihAbquifing {HVetatiind Gody ek &

Various techniques have been developed to distribute and locate absorbent materials

on or within a fibrous substrate. U.S. Patent 4,800,102 issued to Takada discloses

applying a.powder to the top surface of a substrate by spraying powder through an

opening in a rotating disc member Powder not passing through the opening is shown to

be supported on a horizontal surface of the disc as the disc rotates, and is subsequently

scraped from the disc by a scraper into a receiving member below the scraper. Powder

not removed by the scraper is removed by a vacuum sucker positioned above the disc.

Such an arrangement -is disadvantageous because it requires powder material to

accumulate on the disc. The arrangement requires a relatively complicated scraper and

vacuum device to remove powder from the disc. Centrifugal forces may cause some of

the accumulated powder to be flung from the disc. thereby complicating powder recvcling.

Powder aécumulating on the disc prior to removal may also cause rotary imbalance and

vibration of the disc. especially if the disc is rotated at the relatively high speeds desirable

for cost effective production rates. Further. the powder material is shown to be directed
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2 generally perpendicular to the disc surface. Therefore, powder materi al
mgy strike and bounce off of the disc in an unpredictable direction,
thereby, further conplicating powder recycling. U S. Patent 5,028, 224 i ssued
to Pieper et al. discloses pulsing and diverting nechani sns for producing
‘an intermttent flow of absorbent particles.? The diverting mechani sm
I ncl udes a flap which rotates about a pivot between a closed position and
an open position to provide an intermttent quantity of particul ate.
“material. Such genemlly pependinglar t© thadiisci sudfbtee Dherefose popalenmataniabmay strikezand
flap between.th FHTG “qg? -
decel erating t hg°‘?1e§g bet l\;\igﬁé?\?\% g%dlidg%zg? g%egg‘g ftﬁfrgﬁg ﬁlrﬂ%?%?’?ﬂb&% ﬂovz;der
reversing mechesydiggat i gh speeds can result in undesirable inertial

f]9r Cﬁs | nI t he ][rechamsrmgtamldsmsmm Ggs_haf tobmepesgetcantcﬁsalosea‘ phhi?g,dﬁ'fdl aiarbhmg 3
of the pul se of _t articulate materjal. : nt to
Pel | ey di scl os egle‘lf} 3@?’5 Al Bfoadt%\ﬂﬁeﬁ" W#ﬂ"@'rqegf ﬁﬁgsgﬁ %tbsoﬁfpg aﬁ%gf 'no i% g'vﬁﬂﬁ“é’h
i's novabl e bet waechahismsinclades asflapowhicip oasates ebout a/pivitchetwespan elosed positionsaindlae .
streaminto twog dﬂ) Eéﬂi&nt ?@tpré\;la@%pmﬁ:?mftﬁ r&ﬁiﬁdt% dfsp (‘é@ﬁ e DREMEAD S0& an

first and secon I t1Qns. Pi eper et an arrangerrent
i's undesirabl e ma@@“dw%m% 'Eﬁca‘fsﬁé’Pﬁ@?%’ of Euah 98¢ opehand closed

requi res accel ep@s‘uﬂdﬁl rayihd'edﬁ&elleﬁlhﬁg hﬁtﬂdé&&rdﬂﬂg?ﬂx&ﬂéﬁdﬁeﬁ tmtﬂtcﬁ?ﬂy(b’b%mbns

positions. Reve [ nozz Jol

results in undegﬁ &5 l%rqerf&'é{s "%o?‘%é‘saﬁg&éngmé@‘ B eega p°' lécm sugdc n@?oﬁ%

the definition fwceﬁ hreﬂpuh@céamsmpmdtqomllem@ pracise ¢Q1\trol saf:thsrd&ﬁmgbly of the méseanf

apDlyi N9 di sor or s Paa R D ols e [T Le another o ect of the
present invention tg]% %ﬂf?’ﬁ Al PRl sssend tp Lelley disggses; & istream Af pgypler mstewal

to a predeterm pasing toratiglna nogzle whichrio uovible berveeh Hfiest anbj seedndqfositions. puefiewt

vention 15 L ool d6ng FORLARHSG HRLANAOAIBRK H3H RSk AN eghErcen

di verting sur f at an~ac ream ot
particles to spthptﬁrsmen%tsmadw FosipRs: 1 e%%lmawpwc Ieresl iaowe, asuf ra;i?t arrangement 1§

intermttent st ﬁtﬁﬁﬁl’dﬂ&sﬁcﬁﬁketd}%ﬁHGH of B nB¥sk Béﬁﬁ'eeﬂ t%%ﬁﬂw‘nm'guﬂ:& B&@feratmg
streamdeflectemﬁﬁ/ t he .diverti gsurface ¢
The present inv e&ﬁ“*’@&ﬂ%ﬂ}es‘@é% fetyysen twp aga“PW aﬂaﬂwﬁt eb*fnsargw VF‘H@“ 0

di screte parti cinetor of thembedenehigh ssedds resvits ia undesirablé ieral Sorees) and” bemphcates

apparatus | ncl “S\%ﬁse%o%?&’&é’tﬂé definition of the pulse of particulate material.
Accordingly. it is an object of the present invention to provide an apparatus and

)

method for applying discrete particles to a fibrous web. It is another object of the present
invention to provide a pulse of discrete particles for application to a predetermined
location on a fibrous web. Another object of the present invention is to provide a
continuously rotating mask having a particle diverting surface forming an acute included
angle with a supply stream of particles to sp'lit the stream of discrete particles into a first
intermittent stream passing through the mask and a second intermittent stream deflected
by the diverting surface. ' '
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for supporting and noving the fibrous web, a neans for forming a supply
stream of discrete particles, a mask noving continuously relative to the
supply stream of particles; a diverting surface on the mask for splitting:
the supply streamof particles into a first intermttent stream passing

t hrough the mask and a second intermttent stream deflected by the
diverting surface; a neans for directing the supply stream of discrete _
particles to forman acute included angle with mask diverting surface; .and
a neans for directing the disc (frcles. jn < f the intermttent
streans of particles to the f.émbfﬁ@t{%ﬂi@% can include a

;or ami nous f or ni rithegpreserninvémion fcompiisg aarnppkraﬁ@ifdr dridomerhsd wélapplyia?rtbscf‘aé

- form ng an a|r e n

i bor o s ¢ Gaely 4 p Bielelenfilfootoninds SUIBRNRet - Therdball MonldlS o coftiyRt
conbi ned st ré"arnﬁmﬂmgsmdgmanng ithe: fiktaus eweb: ot means, for forming @l supplyi stngam of

continuous Stdis%ﬂﬁ'é Bimélb@%rrﬁask mng%ﬂﬁmfo%l %lﬁt%ﬁ:ttb iRk Mbﬁly“s@r@ﬂh'}fffﬁaﬁidle%am of
fi bers and pagtlc es eerten%' pr ef erred odi nen t he

n
mask is suppdt{eERPE aé’?)rﬂnl ?‘i’ﬁdﬁ*’ss fgf spltyRe éb“olﬁ't‘Ppih syeang of Ry ‘Tf’e'"é‘hﬁp}'gf"
stream of di dmemiigemasrearnlpassifgothraughithe makkiaella 3egné mémhﬂeﬁ strean déBected

-degrees w ;h b& e QMQ‘SI sﬁg"acceuﬁfn?e%ﬁs fo-mﬁregmg]ﬁxg sﬁéﬁi{' %{r@?lll %f ‘&%HREJ ?S‘?xcltep %

steps of: ram nous
el enent for fwmgaae mcb#dsd;snglw-thbnask qavmmgﬁm@camnd.armemsﬁat disectingrtbem

of fibers; C discrefé patti€lesidl one ofthe uﬁéﬁtﬁt@érﬁ@ﬁem rtieles ?@fﬁe%rcﬁis%bet e

particles; d. ovi di n a ma.sé avi errtl ng, sur
Pant | muousl v 1 ot i ApPaRtls el anauiit (amisus fopming Hieegt 2o [priing ap, Aiae
- stream of di $ibraess evebameand fos fdmmfmm—anmn&deﬂovm«;f fiblers, meayks domcdrhbihing the
diverting s
diver 11 SUBbR:gr i ik Pha B, Bd SRS Iy BREARSEefY o G5 LSt
second i nt er SiFeaTR GOMBHSIREAA %F”H&Fl“l Sé'leé@ Qf@#ﬁ@gﬁ éﬂthb‘ya eqnsindouscstrepmpl fibersace;

g. clorrbl ni Iaﬁd trﬁuan§tfbxeamamafth@%mbmea hsueig &ff fibdte andt inidldst & ktheS of
part icles to

LM g com mé cﬁam c rrprl EI an ‘lap‘ﬁ?er mttent st reaarrB I
particles w € FW c?nﬁ' SUEMRQPIEN HY Pask Ly WPPATES 19T CONYRUPHS IR FpU
conbi ned st reamus.fanﬁltbemppbrrwepmof distrets pamdiésefoﬁnﬂmwudﬁdemghtofdésstthm 45
airlaying neg swuﬁﬂ@lali\gﬁh,@lg OTI ON OF THE DRAW NGS Wi | et he

specification Toncludes wt alns particularly pointing out and
di stinctly ~ The methodg preferably comprises the steps of: :

a.  providing an airlaying means having a foraminous forming element for
forming a fibrous web;

providing an air-entrained stream of fibers;

providing an air-entrained supply stream of discrete particles;

providing a mask having a diverting surface;

continuously rota;ing the mask about an axis;

me oA n o

directing the supply stream of discrete particles to form an acute included

angle with the diverting surface for splitting the stream of discrete particles

into a first intermittent stream of particles passing through the mask and a

- second intermittent stream of particles deflected by the diverting surface;

g combining the stream of fibers with one of the intermittent streams of
particles to form a combined stream comprising an intermittent stream of
particles within a continuous stream of fibers; and _ .

h.  directing the combined stream of fibers and particles to the forming element

of the airlaying means. | '
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claimng the present invention, it is believed the present invention will

be better understood fromthe follow ng description in conjunction with the

acconpanytng drawi ngs in which: Figure | is a perspective view of an

absorbent article shown partially cut-away. Figure 2 is a cross-sectional

view of an absorbent core having a dusting layer and a |ayer including

di screte particles of absorbent material. Figure 3 is a schematic '

illustration of an apparatus according to one enbodi nent of the present

i nvention having one particle recycling arrangenent Figure 4 is a schematic

illustration of an apparat f%R@EWSEW%ﬁN&FmM odi ment of the

_ Er esent 5i nvent i onNhiwtihgpa@mclaﬁdx@cfjmmhamm?élﬁhﬁlpanrognmg |pbﬁﬂn§gﬁt_iﬂgﬁdfﬁﬂ{ctly

" Figure 5 is cross-sectional si.de view, t mask support.ed in-an
enclosure and @2 RSB dnvhRs, ) §" byt Snd Heselt WRERHER A B et ne

6-6 in Fi gur anderstoodiiom the followyig desgription dnicanjunctien with thesascempatiyinig drawings

encl osure pang {wRichy cut-away. Figure 7 is a plan view of a mask having

apertures in theFdi verting surface. Figure. 8 is_a schematic illustration

of a | ongitudi naP'8i&d s ?H?ﬁt“@f"“ﬁﬁf’%g’bﬁhsa‘fbé“‘r?é’t@? shawn partially Ayt-aWaent

core. Figure 9 i Figurpldna viosswseafional vizskofmvibsgrberpaebielizvingvd Histigli fidver end a

_radial widths for for ter ' | ' f rticles shown in
Figure 11. Figure 10 I{;gsepg]c@ghgggfsﬁge %’ﬁ%é%%%ogﬁengfmg&lﬁ%ans for providing
phasing of the pdigure &s dichematicniflustration lof amappagatis acsarding tohenefembodimeny of
forming el ement. Fi Q_Ltfl@fr’ese'nt in¥erftioh HRAGIRE bh& partitiel pdcy@irgWrafferdent A1 €T al

* distribution of Q:art I cul ate teri bsor bént “cor e, DETAI LE

| in an _
DESCRI PTI ON OF THEWRNENT? Wﬁ‘Fe{?‘Pﬂ@"ﬁPe efft 3PPRAFEWME | 35ROTHING 1y @nRlteEdtped
“in the context of prewbdiingnoof thaiplesehbmeemioniaging an altematige phrsiolelrenyclingr es
i n di sposabl e absorbept articles such as di sposabl e diapers. the present
-invention may al sp be_enployed to provide absorbent webs for use in a- .
number of ot her &igurep i crpgsciectinmabsida view of theimask suproster i amenclasttecangrthef s,

di sposabl e training maikdeliveRthozalei tary napkins. Figure | shows a .

dl sposable 4 abets 20. BoYL U Aal e B Lo 0K PR RSk e ekl et

- topsheet 22 and the bbedshsat, Rith fheehelosed paraliy curawiapns of such di sposabl e

di apers are ‘descigdyed7idh Manview of 2 mask having apertures in the diverting surface. |

Figure 8 iss; a schematic illustration of a longitudinal distribution of particulaie
material in an absorbent core. | ' |

Figure 9 is a plan view of a mask having apertures with different radial widths for
_ forming a lateral distribution of particles shown in Figure 11.
Figuré 10 is a schematic illustration of a means for providing phasing of the position
of the mask with the position of the foraminous forming element.
Figure 11 is a schematic illustration of a lateral distribution of particulate material in
an absorbent core. ' '

DETAILED DESCRIPTION OF THE INVENTION

While the present invention will be described in the context of providing airlaid
fibrous webs for use as absorbent cores in disposable absorbent articles such as disposable
diapers. the present invention may also be employed to provide absorbent webs for use in
a number of other articles, including but not limited to incontinence briefs, disposable

training pants. and sanitary napkins. N
Figure | shows a disposable diaper 20 having a liquid pervious topsheet 22. a liquid
- impervious backsheet 24, and an absorbent core 26 disposed between the topsheet 22 and

_the backsheet 24 Preferred constructions of such disposable diapers are described in U.S.
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Pat ent 3, 860,003 issued Jan. 14. 1975 to Buell. and U S. Patent 5.151. 092
"issued Sept. 29. 1992 to Buell et al., which patents.are incorporated
Hereln by, reference. The diaper 20 has a longitudinal centerline 21 and a
| ateral centerline 23. *As used herein, the "longitudinal" dinmension,
direction, or axis of the diaper 20 is alsgned front to back with respect
to the wearer as the disposable absorbent article.is worn. The "lateral”
di mension, direction, or axis of the diaper 20 is perpendicular to the

| ongi t udi nal p%&@fﬁéc%bﬂsgaea Jarp 141895 3o B WBRHLES Palkn 413D 002 iSudtPSepe. e

absor bent cor Oor nore conponent.s. su a}_ @p

i nsert core d8%htnhBuel Qzalah‘d““é' Baé%héfeslﬁ%&fﬁ‘élr r RETein by IR Fﬁ“°%4 he,diaper £
- absor bgnt COh@s @omgxwau QRfitedline PP emdi bad:eram &nferlifRaRaNnt AL GI&l 462in, stheied
June 1 1987, t

1987 to Hassel°t9¥lt “aF %?S‘%Fgﬁ?tgﬂsgﬁg’g%g s%lgp 3 zﬁxa? g%%ﬂ %@H&? lﬂg% Mth

et al.: U. S. rd3pectmo tha vieBTer 44 he d;spm@blc]abseﬂ&nt argiole is wom;okheetlatawal" dl@n@snm s
- Patent 5, 234d4gc310h55f‘595 %FQ%S?Iaégnﬁ-@%}e&dﬂmyw@tloﬁénudm‘ﬂh HirbctiontMatis-

are incorporated herein insert core conponent 32 serves
to coll ect aﬁ’ée‘di'ﬁtapgﬂfétaéﬂlﬁ‘g%ﬁg‘é?f“body fluid, and can conprise a web of
hydrophilic fi befl‘hH&bﬁﬂ»e’ht cofEhHJ ¢ansleﬂﬁde:meocmwomnporﬁazscmhm d fise insért

particles of absorbent | rpatiyve n
amount of pafPi® ) i %g dnag?e Ha%%.rf] c8fe 'ﬁepg) g’grjé C(l;}r/?,pgeorpe% ?HSQQJ }ﬁggor@
di schar ged boohstrixtticng aref deseniieddn |lh§ eﬂatelttdr@3 jestedh fur2l 62 1887 ¢ &fqiﬁgl@tféh

fluids. As Sapvzp sl patEmwsmﬂs @guéd Zau fe115hogeeh Fake esqnpgrsemtate%mlsnawdes
a thin dusting

ayer 35 of € verl-gy
primary | ayetsSusd Mey 20¢ %87 PPat‘\ie(‘)‘P?“beet ﬁbdﬁoﬁhﬁ'*’r‘?’lf i#@? "53 @Pe%dg% to
di screte par Cook esal3GndfU. S Paémars, 231423 1merAUgnstolQ,|bI993 td Namhnalm«ar bwhigh

absorbent gebly tehY o n%pr%La?%d mvﬁ ety Aferhi | Hle i rco?»e? chriipBeat 85 Aehvés o

relatively t erla

under st ood t kellect ami dletnhufedi!@hafsgd bac}aeﬂwdd@ndomscomnrﬁy @rwesr oft Mrwwm&wr web

and i ncl udes jaayar S The\thddft &R ol féké?ﬁsﬁ? cahl B¢ Fred F W@Iésabf abloriset Relling
absorbent gelling materials which e used to.for h*F di sc ete
particles 38"}aFF"F'n@’ ?Ffé‘baé’delé’o?aé‘ 'E%P%dﬂ‘e?ﬂm’@ﬁ" RaFHife: ‘?%’F 1“6%?"6 s or
organi ¢ conpoundJhe uﬁdpedisomrcmsqionéﬂted absorbsrdisehargddabady dluidsrfrom phecihsert ete

absor bent gel Lﬂngﬁ mat.f h %taﬂﬁ %PJS}.‘/H&R% y%fsdsl% élyingggﬁ{eg |1 €arfll §f fh‘édshﬁgég[] &ﬁlrl de

acrylic acid gr acrylates an I'ene Tal eic
copol yners, Gpmmwm"e@ ﬁ@r%@!“ sting fayeredn ofydzophalimofibes maserial oyeslagedibyz et

gLOWAgr i Iswl ?an&@ a)‘eg ?g Eﬁ ?EBQB&E@&) Sﬁfyﬂl-cﬂahm{: fivef ﬁfa?gﬁﬁaﬁgmgﬁéte ga.grc;wse off
u

accor dlgng toS %?@"B? S WA | ‘?Fg’g'ﬁ’bq B‘ﬂ"%m&i’s?rh'rnﬁ ﬁBsoéﬁ &S %W@H?‘ mﬁf‘%

absor bent geldlisting layet 85 isgprefesablyi z redativalydhmppyeyiofi (jyyddophtimﬁbcmm_aneealt itshowdm

of materlal S pl fndbrhbf Bl B “Astr¥ IR ddnBils aibfcP BFHR ORI £ .a.au&s

stream of particles having apar w rat I's periodicall
st opped or r&!%é’évmg#'?)/ethlc ness.

- There are several suitable absorbent gelling materials which can be used to form the
discrete particles 38 in the shaped core component 34. such as silica gels or organic
compounds such as crosslinked polymers. Particularly preferred absorbent gelling
materials are hydrolyzed acrylonitrile grafted starch, acrylic acid grafted starch,
polyacrylates and isobutylene maleic anhydride copolymers, or mixtures thereof. U.S.
Patent Re 32.649 reissued to Brandt et al. April 19. 1988 is incorporated herein by
reference for the purpose of showing suitable absorbent gelling materials.

- Figure 3 shows an apparatus according to the present invention for forming an
intermittent stream of absorbent gelling material particles and applying the intermittent
stream of materials to a fibrous web. An intermittent stream of particles is a stream of
particles having a particle flow rate which is periodically stopped or reduced The
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6 apparatus includes a conveyor for supporting and moving a fi-brous web,

and preferably conprises an airlaying neans such as a rotating drumtype
dirl ayi'ng, nodul e 40 having a foram nous forming elenent, such as a

foram nous formng drum 42. Airlaying nodule .40 is swtable for formng an -
airlaid fibrous web 41. such as shaped coge conponent.34. The apparat us

al so preferably includes a neans for formng an air-entrained stream of

fi bers 62. such as a disint egrator 70." The apparatus further includes a
means for formn I i al
particles 38% g‘ﬂ?&%‘ls gcﬂﬁ@agtc ;8'5: ? %ufgor&o%%(gg{% Sé)ggggg g%ﬁc%%d:&emwe
appar at us accompliiseg an @ir M@LM@B%mChlaﬁ\?efma}UGE drumrtypreairiaying §10dyls 0 having a

*“continuously f&mnags wrmgreﬁ-mﬁp tsudnaslal TBramiRis\foRring AR 22 ofAirttyirgrmsdule 40

ticl . f tated
D e i Wi b Sk e A, SO b1 B Shed o SpBARIE Y, {21 oL
means, such as byTha appdratus 4184 pecfetalip aicluded 2 redanslori formiing an @:rgmmngd stgeam 100
i ncl udes a diy %F)Eljsr@z SHed 9%?1 &%iﬁe%ﬂ forSRY. | ik lpEﬁﬁJssﬁ!HﬁEb’ m%ﬁfd@@'ﬁ‘ ﬁé’angffor

di screte part| nto ermttent

ream 10
passi ng t hr ofieyminghe sypply suem 8 af disereteorhsorbentgeHing Eme“?t P"’é’gaF é)é 5\5‘;’ as a

- particles defphﬁnere%tamddwxcdsaaﬁdamgm&wrf%ce 110. The apparatus according

h

ooy Boor s o Robes e A8 e AR Sl b SaRBliYy

5) with the ciovingt ivth respetace tnaeupﬁmestmnsz fofr digeretgcpartigles: helnsmmscfyrred
stream 82 to gkﬁg&k@@eﬂgﬁﬁk 106 llé"?&‘ﬂl&é@%f\ho 184 bhodtvn s/ U1 | THe Hask 26Pbd 10

can i ncl ude IVery nozz wn in Figure
" The appar at usotawed abeitianisr] 05/ by poyitablg@ieass. such asdma mmﬁ?‘ﬁ&n%ﬂagéﬁs 5€°“’"

fibers 62. wif pighRees. fTHeSﬁladkrITOQﬁlﬁﬂlddee aldiveiigesuthbs 1 16608 hplaﬂngthél supplgistreanaluct

65. to formag.c ned stream 6 an r|311

particles wi %ﬂ "gggcr(‘?fﬁﬂﬁrﬁ%?fdgmsat Qrat- < ' ga%"{ % 39512921% pagélﬁéﬁ?&%' e
conbi ned st r esk 860 andzhsezend umrmmmcscreao 10§i rp%mrgclphéem. P thesdiverting 66
to the foram@%& igr m ng el ement 42 of the airlaying apparatus 40
Referring to the conponents in _Fig ge 3 in.nore dgltall t he di si 39 ?.

70 can incl ude aTrhStaEP%fa'éF E‘?FBFF%‘"%@‘ f PTESEN dnVeRtion plse, Wclygesya meqyz for direc ing"
~di si nt egr at Ofthe/ axppgcstremsszaof dib¢rene pastivdet tonfoheranadcuielinclagedbhrglo A (Figurg 5)

separated into i pdi waual Qe % %mgén?rfgy%r&nﬁgghen&ggv ?,ﬁjsqqgrfo;nq\g}, ude

synt hetic andf ers ulosic
fibers. The raomtam}clldeé magit: A7with ke dmeryosuswﬁmds}pwaa rlrp%iﬁ 3 rnaszkhic ey OEHS N

.ShOVVn in Figyhs o “;Eeﬁtﬁo&]@s 5hg BOLR{ ¥ e‘]‘lﬂ:‘”@ﬁﬁarﬁﬂs %ﬂpﬁfrﬂkﬁlﬂchﬂelﬂﬁieﬂﬂsdmm
fibers of the sheet mat ef1 al é}_@as t he . et mat.eri a

di si nt egr at orcoMyining thestecamy gh fiers 627 i a ﬁ%-d‘b‘é"%‘%?‘f‘ Ttéeta ﬁﬁ% sufg

form ng mul t idgpleggifd deanss. @b form a combined stream 66 comprising an intermittent stream of
particles within a continuous stream of fibers. A means for directing the combined stream
66. such as a drum hood 50. directs the combined stream 66 to the foraminous forming

element 42 of the airlaying apparatus 40.

Referring to the compdnents in Figure 3 in more detail, the disintegrator 70 can
include a rotary element 74 enclosed in a housing 72. .The disintegrator 70 receives a
fibrous sheet material 71 capable of being separated into individual fibers. The ﬁbrou_s
sheet material 71 can include synthetic and/or natural fibers. and preferably comprises
cellulosic fibers. The rotary element 74 can be continuously driven in the direction shown
in Figure 3. Teeth on the rotary element 74 separate the individual fibers of the sheet
material 71 as the sheet material 71 is fed into the disintegrator 70. '

The disintegrator 70 can include splitter chute 76 for forming multiple streams of
air-entrained fibers from the individual fibers separated by the rotary element 74. The
splitter chute 76 can be directly or indirectly joined to or disposed within the housing 70
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air-entrained fibers fromthe individual fibers separated by the rotary
element 74. The splitter chute 76 can. be directly or indirectly. joined to
or dlsposed wi t hin the housing 70 The splitter chute 76 provides the
air-entrained streamof fibers 62, as well as a dusting layer air-entrained
steam of fibers 63 for formng the dusting layer 35 shown in Figure 2. The
air-entrained streamof fibers 62 is carried fromthe splitter chute 76 by
conduit 60. and the dusting |ayer air-entrained streamof fibers 63 is

carried fro r b
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(Figure 10) bmited margrnwmlm berizersc pickerrells. mnmhﬁ@ermr@m Apay by used Joiprovide
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within the icivity |4arha0ifngtarmﬁmfewmmospan bﬁam@geﬁmynw% gEée@hmE férifing/ da M

Entrarnment 5 P PSR By iyt (e 0L o5 Sulty sl oo B5mins sy 12

dr awn t hr ougtetatesinithe dinéation shé\m imi Fngurd Busuchi thabfibarsim the dusting ayien tisdemeainedn

t he vacuum claizhes tdai # ent
4,592, 708 |3§sued Jﬁr?ysg?,ﬂe hﬂ?déﬂ&gdsﬂ th&fonhm %Oﬁh%%eqﬁe&?ﬂe?%n%e ﬁ%lag@’I
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present | nvex%er ?natenal and discrete particles of absorbent gelling materials.

The airlaying module 40 .includes a plurality of vacuum chambers (not shown)
within the interior of the foraminous forming drum 42. Each of the vacuum chambers is
connected to a suitable source of vacuum (not shown). Entrainment air for forming
air-entrained streams of fibers 62 and 63 is drawn through the foraminous forming drum
42 by the vacuum maintained in the vacuum chambers within the interior of the forming
drum 42. U.S. Patent 4,592,708 issued June 3. 1986 to Feist et al. and above referenced
U.S. Patents 4.908,175 and 4,765,780 are incorporated herein by reference for the
purpose of showing a suitable airlaying module 40 for use with the present invention.

Figure 3 shows one embodiment of the present invention. Discrete particles 38 of
absorbent . gelling material are directed from a supply soufce (not shown) to branched
conduit 307 as indicated by arrow 305. A valve associated with branched conduit 307 is
movable from a first position 309A to a second position 309B shown in phantom.
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Figure 3 shows one enbodi nent of the present invention. Discrete particles
38 of absorbent gelling material are directed froma supply source (not
shovvn) t o .branched condui.t 307 as indicated by arrow 305. A valve
associated with branched conduit 307 is novabie froma first posi ti on 309A
to a second position 309B shown i n phantog In-a first operating node
the valve is positioned in the first position 309A so that the discrete
particles 38 of absorbent gel I [ ng material are directed to and accunul ated
ina filter receiyver. vessel. ter vess 00 .ls
removed. t hrough A"y EPERERS HWHC g]e VaLSh%EﬁS{“%E%“&g érsga Og\%ﬁ%h‘?‘hthe
sour ce 340. Tiserepmparticles38iaf absdrbent geﬂmglmacna}méirembtoaam gecamutaged§ mda t o
the particl e giyel RELUG S 6. ORir il Bed FRLAYd éwss@ﬁm@ rEflo ViRl thiRER afiter 330
predet er m ne mass Iscrete particles per unit tine nmet eri ng
“device 80 caﬁ“ql%Fﬁ%@’"dzﬁ&#wlt@”@PWP@ééw 86, and scale 88. A

suitabl e nmetering lﬂq&&h@‘@esl i fofer AedehveP Nesdell mil‘élgiaﬁ@eﬂerto th@@@hlcwometermg
405- 105X- F val Igl? ngro Acr I son

Tetered quandPObE § W oF 80 HilRer whogn Taneips of ghrrebtinde s
funnel recei vexr u:ﬁtltlracu dThe mem:na@l devices89 cad inclwie ad®ppERA: serewTeeden 86.zand scaide

netered quan taﬂ@'iﬂe‘t&in%%esi%? anhA&lsﬂn Rl eri FéedE\L%Je?NW@(W i’@i)f

air- entralne y stream 8 screte partlc e notive air
can be provi G\éﬂag‘?f@%ﬁp’t‘%4 Incppidvigenaghie. Mew demseih| e eductor 90 is a Fox

ESUCt or. Mdel NThe6hsterss. qu?h‘t&yb‘il;iamde“sm islhl%hgfmd Hﬁklﬂ%ui&é@érd{ﬂl: %4 funnel
rporation W, e S u
ol vroa03Reeiye Y P ang BRFEFLe R epteitod. SBperd O Bhradfs ing ribsdrbh ufeRSE
Li ncol n Par k pamigles 38 rwighin aTmenm aweﬂuw a0 meavidau thel yr-entrainech BPPlyf strtam§2 06
part ' C: esdl Fdﬁ@trefé Eﬂ-uta)és a mrhb{t%\teeaanf{oWbeE I éd 'éﬁﬂalﬂg%ll&;?émﬂ 52\ a
particle elvg utoe9 ucr|ver nozzoe vlT e %ryqute
94 carries tAR¥ UGLOL 7V fh s NBaf 1308 c2vafiabls framnthe FoeYalver v -
‘nozzl e 120 Tmevemprhexﬂe:tdrymyom@i ﬂo@erlm“dler@gt A $uitabls bfywey 92tis e &oji Bowe,
form an acut ' | Gii ' sk
100. The par ggﬁbﬁn@)ﬁﬁa%' {"ht ? e %ﬁe;é dt:&gf) fagéﬂqﬁﬁggﬂe%a%%%éﬂf #%u h
t he mask 100“@#"@'3{:5@Yrb| ned with the air-entrained streamof fibers 62 in the

di vergi ng duct 65he%deﬁiai&8t§|§p&%tkgﬁ 83 %rmcmyfpaﬁﬁremmaﬁreumﬁz gariddre
hood 50. The particles are

e second intermttent -
def | ect ed by © TRYng, Fondut; B“’ AP SRBPASER Pﬁ““flﬁéelﬁﬁ%a‘f%&{ ‘F‘I"fg1 *ﬁdﬁ‘-@&‘&%ﬂ?ﬁ’e t he
particles in ln(heThedelmdm chuey 94 tdreied thetsupplynsttéim 820f dnaretelparyicdesttochemasin a
pr edet er m ne PAY | I 992@
conduit 410 ﬁlweéﬁﬁ%%t le gl;%etrﬁ K aéhar car k?llie@dilr: &%‘ﬁ,‘é sﬁ%pl%?tr?z[ﬁi% tgfom
recycling. | aneese inghdad pecle Aswishihe diverting sustage 11 G ef thermarskt10910Thepartiles t he |

diverted 38 in the first intermittent stream 103 passing through the mask 100 are combined with the

air-entrained stream of fibers 62 in the diverging duct 65, and directed to the foraminous
forming drum 42 by the hood 50. ' ' ‘ )

The particles 38 in the second intermittent stream 105 are deflected by the diverting
surface 110 of the mask 100. The momentum of the particles in the second intermittent
stream 105 carries the particles in a predetermined direction (vertically downward in
Figure 3) to enter a conduit 410 The deflected particles are carried in the conduit 410 for -
recycling. In the embodiment shown in Figure 3. the conduit 410 carries the diverted
particles to vacuum receiving chamber 400. A vacuum source 450 provides an airflow
through a particlé filter 430 for drawing the pénicles in conduit 410 into the vacuum
receiving chamber 400. A suitable vacuum source 450 is commercially available from the
Buffalo Forge Company of Buffalo, New York as Model No. 3RE.

The recvcled particles accumulate in the vacuum receiving chamber 400 during the
first operating mode In a second operating mode. the valve associated with branched
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particles to vacuumreceiving chanber 400. A vacuum source 450 provides an
airflow through a particle filter 430 for drawing the particles in conduit
410 into the vacuum receiving chanber 400. A suitable vacuum source 450 is
comrercially available fromthe Buffalo Forge Conmpany of Buffalo, New York
as Model No. 3RE. The recycled partlcles accunul ate in the vacuum recei Vi ng
chanber 400 during the first operating node |In a second operating node,

t he val ve associated with branched 9 conduit 307 is noved to position
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rotary air 1ok GRft mindiid ARG/ PR FRbE! 00 HHISIEd B9 thd o&uum‘s fdcagy.

Illinois as activated t noti ve
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rotary air-| eedycled particlés caraed irovenduid 393 passcthivpghibranched bendunnl 303 and Sotoi the ed
w th the bra%g@,e,té%%*sh @7 to position 309A. The transition between the

-first and second ?1 perati ng .nodes can be rade at. a predeternined
time-interval, ame&*rﬁ%.%?tymeéaﬁ the firsh persting anesle by deachivaling &g rotary

r;acycl ed par hirdbd@4mmmhf h&:]cﬁﬁbrlmzthﬁl Bhaohiag tl@?alﬁt %bﬁatgd&hﬁv\ﬂ\eﬂﬁanched
al ternative of .t he pres nton for vi din

air-entrai neggbﬁlﬁe‘ﬁngﬁp%?"odﬁ W ?}'ﬁatﬁ"ls'?f’%s?eﬁ%?f" tggﬁft ?eﬁg"% SRR
i nt ermi ttent modesean @Badﬁatpam:dawreénedctmaemtdwahed a/herrtatwde cainrbeemadeabased
stream of fi Bk ounbbfie % ﬂ%ﬂic'iés%&ﬁmﬁﬁe@fntﬁ@éﬂ Phoﬂe' ling materi al

are carried by a_conduit froma su source (not s to a filter
recei ver vessel 3tEyred sﬁ"ﬁ’&ﬁ %‘a“El@H‘aBye 5’?‘ 5‘65’“‘7—? RIgesny Fﬁ"§@f€9’b@f BIYI4ing9n des
a notive air airleattainéd strgahh 82 ﬁﬁﬂ‘tsctreﬂe@af'ﬂidlésefnd?ré@cﬁﬂgitlﬁ se6ortlintermittent Sfream

Cacerver voodds BEREHECDR boBhSe bk he et BRRT st of BferP B, Diteliic it T
met ering devPgefgbsaskdnt gelling mamnelj@'@e:achldﬂ areeysiuif3 19 fomet supplyr saucdee@oper
unit time. Thewhhenl f'ﬂ&r %\éiveﬁvég)en %@0 ak rmilea% B m\p%s 84A vﬁﬁLuﬂWsélﬁ@'éigﬁO 86.

and scale 88 as.describ afP % L nce to Fig e netered
quantity of Bg}v es pégoqvg air through a pamc e lter 330 and a condunt 320 for carrying the

discrete particles into the vessel 300
-The particles in ﬁlter receiver vessel 300 are gravity fed to the particle metering
device 80. The metenng device 80 delivers a predetermined mass of discrete particles per
unit time. The metering device 80 can include a hopper 84, screw feeder 86, and scale 88
as described above with reference to Figure 3. The metered quantity of particles is
delivered by screw feeder 86 to a funnel receiver 91 and carried by a conduit 93. The
conduit 93 empties the metered quantity of discrete particles into the conduit 410, so that
the metered quantity of discrete particles is combinied with the second intermittent stream
105 of particles deflected by the mask 100. Both the conduit 93 and the conduit 410 can
‘be inclined vertically downward to provide gravity assisted feeding of the metered quantity
of particles and the deflected particles. The combined stream of metered and deflected
particles is indicated by arrow 412 in Figure 4.
The conduit 410 directs the combined stream of particles 412 to an eductor 90. The '
eductor 90 and a blower 92 entrain .the combined stream of particles 412 within a motive
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delivered by screw feeder 86 to a funnel receiver 91 and carried by a
conduit 93. The conduit 93 enpties the metered quantity of discrete
ﬁartlcles into the conduit 410. so that the metered quantity of discrete

. particles is conbined with the second internittent stream 105 of’ particles
defl ected by the mask 100. Both the condujd 93 and the conduit 410 can be
i nclined vertically downward to provide gravity assisted feeding of the
‘metered quantity of particles and the deflected particles. The conbined

stream of netered and deflected particles is indic w 4 i
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intermttent ospirﬁaas p43sing throdhithemesk m&em&ﬁgtﬁelfbﬂugg chvitesvisk 100 wit hin
the form ng cavi 4...Th nbodl sho | 4

nmet ered quanti tyLlJ 4‘?@?’8?“2 %3“'{” cl e ure Q r‘{éadslsti rﬂé{&f[%gr ‘gimeyagfsd'&ret

di screte par particies. ogimbines ithe mesersd duamity pﬁﬂtscretq pasticlesawith g wpom m@tﬂéﬁm
particles defdenl ¢6k Wd:&é?@te BRiles @&te"cﬁﬂ tﬁé"ﬁlaﬁl@ @mrﬁiﬂgtmﬂbﬁfédaﬂaered and
defl ected dlscreteégartlc es . in an aifr orman -entrain sug)ply
stream 82, afeflegtedqisczete gﬁ’ém&‘e? 20 F‘élﬂr‘h‘é’dm ‘vﬁ\‘/ﬁ'ﬁlas? ‘E'E‘P'étéﬁw “8? YfUEame
particles todiredtsnirrainentained sapplyl swleann82 ef Aisoieteparticlesrts KorrOfh aciie included
enbodi nent sho Fi s advantageous in that it does not require
the two node ?J%}gf‘avt“ﬂb{n}%o a%‘ﬁ%fore 3 The enbodi nent shown in Figure 4 is_also
advant ageous becdlis smbpdimensghosmen Figure 4|isadvrataseeusds thit it Heesnips Kequits ther

recycling ar ewgaidde BB&HﬁMoméiﬂél,mmé efnbS&elt SHOLAR HightS4 sell JiRkithgdons

from the met %gcl:aﬂge ﬂlevélscrete pamcl’el:s raeﬁected bv the mask 100 for recycling are continuously

mixed with freshly metered discrete particles from the metering device 80. Such an

arrangement prdvides recvcling of the discrete particles which is independent from the
supply source (not shown) of the discrete particles. Therefore, the embodiment shown in
Figure 4 can be easily adapted to different productlon sites having different types or
arrangements of supply sources of the discrete particles.

In one embodiment of the present invention. the air-entrained stream of fibers 62
can comprise about 1 to about 24 kg/minute of fiber carried in an air stream having a
velocity of about 610 meter/minute (2.000 feet/mmute) to about 4,600 meter/minute
(15,000 feet/minute) and an air flow rate of about 3.8 _cublc meters/minute (136 cubic
feét/minute) to about 29 cubic meters/minute (1.020 cubic feet/minute). The air-entrained
stream of particles 82 can comprise about 1 kg/minute to ‘about 20 kg/minute of particles

carried in an airstream having a velocity of about 610 meter/minute (2.000 feet/minute) to
I cam,
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arrangenment provides recycling of the discrete particles which is

i ndependent fromthe supply source (not shown) of the discrete particles.
Therefore, the enbodi ment shown in Figure 4 can be easily adapted to

di fferent production sites having different types or arrangenments of supply
- sources of the discrete particles. In oneienbodi nrent of the present

I nvention, the air-entrained streamof fibers 62 can conprise about | to
about 24 kg/mnute of fiber carried in an air stream having a velocity of .
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the axi s 83 19Ietr§ﬁ@§t§éﬁl§ﬁé76§$eS[inlvértﬁlgguﬁd@eslla?’ s curved. "the angle Ais
nmeasur e rom 0 e S i Nt ersects e

pl ane of the di ng'{e QIFHEL i'l‘g mﬁg 1s[ge§ra§§/r5éxgp%n%;ﬂ{g Eotape N sk
100 is pref ecanity 143 ugifton tae enélosure déat |'ﬂﬂ: ¢enclosurealAd isolaunes the tiaskn 160 and the

encl osure 14%6%&9%@&%35% 148 103048 CRinfoAgHE TondifChsAflich! hﬁﬁmaashw@e

streans 82 from surroun con ITIOI’]S t otherw se
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adver sel y af ddverselylafegtaherdarmation of theep pegam $03- eH’rrPaIBQJlaﬂ H‘%’&P’FY déd ay .
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containment structure for holding particle dust.

The enclosure 140 includes an upstream wall 150, a downstream wall 160, a top
wall 155. and side walls 157. 159. A trough 408 can be joined to the bottom of the
enclosure 140 for receiving particles deflected by the diverting surface 110. The trough
408 can include one or more vents 409 for providing an air passage into the trough 408

and the conduit 410. Such an air passage provides air for carrying 'particles in the conduit
410. '

The upstream and downstream wall 150 and 160 are parallel to and closely spaced
from the mask 100 The spacing between the upstream wall 150 and the mask 100 is
preferéb]y about 1.1 cm (0.43 inch). The spacing between the downstream wall 160-and
the mask 100 is preferably no more than about 0.3 cm (0.12 inch). The spacing between
the ‘upstream wall 150 and the mask 100 is greater than the spacing between the
downstream wall 160 and the mask 100 in. order to provide a flow path for the deflected
intermittent stream 105 of discrete particles. / '
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contai nment structure for holding particle dust. The encl osure 140 incl udes
an .upstreamwal | 150, a downstreamwall 160, a top wall 155. and side walls
157, 159 ,A trough 408 can be joined to the bottom of the enclosure 140 for
receiving partlcles defl ected by the diverting surface 110. The trough 408
can include one or nore vents 409 for- prawi ding an air passage into the -

trough 408 and the conduit 410. Such an air passage provides air for ,

carrying particles in the conduit 410. The upstrean1and downstream wal | 150

and 160 are paralJ el to nd clo
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for kt gel def | defivergl riaztler Y20t hasn4 b@tzelemfacéOBZZOﬁardliletapahe mesk t §09 @xl positid@d The
mask del i ver, t
vl 160, TrireBRAGE i BpGinaneg) '%%ﬁﬁ'&%‘“‘gﬁ‘pgbg%? &k h‘%%ﬁ “ﬂiéf‘;ﬁ'@?
124 orient edlqlaldlléplfgpm thendiverting spréace §10 ofTherhevelgd cidé isTprefesy Q%atcé‘éi

passage 124 (ﬁ&ﬁ]nd&al"@’ &ohﬁt}ﬁhh\am 960 ajfoaboutl OB e (003 Gikh) N6 yrecislly aireétdibla W
(Figure 6) of about

| e
bevel ed facea‘rl?ﬁraﬂlffié}‘?@' s‘f?i‘"i%% Efﬁ#e‘i@mﬁﬁ&gﬂégft ‘g’%ﬁ% ﬁlirgafﬁgw ate the
upstream wal | 15Dhedwivistreammall 1500ndhadep aalomaistreanopassageway h62 tfr re¢egvimpthe| e
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preci sely dig%agceonverge dn the flovwasiseam ifsgian Someapnupstresm GT‘W%t’-’é"‘[S&“rdt M'}Pe
383}1 gtst the dipeer td i ?tggﬁa?(faﬂssi dday Tipa1, df)\éﬁkﬁilfﬁ ﬁﬂFigWEH5 16 enmgwepsuaam -
ream passage or n I kSt t {t t 03
of particles® “HQE% %I‘FX‘F PRASEEHY %théng\g{?mg B‘"ﬁ@sag Veéat%n% thy %n{}'gf}{]ﬁes&l n

t he downstreH® direction froman upstream entrance enl arged W|th respect to

the internal passaGaifit 136:jofs B Wil GHIC16D 1 YiRe AReREAPAuUDES T CAM

entrance of the passa alds in capturlng ticC passi
through the pRssAgewa0] %ﬁxt&tmﬁs 8F°&g‘t)ﬂjecﬂdﬁgtei A&o @Wéﬁs é?ﬂf%é’l* t f%%)" Spcf'he
di ver gl ng d ﬁl‘a& fieh- 1?:%%.&6%&:?16#7& dixdreva Ghanitids huneung Ehet cheerg:dgp!uetr 64.70n a
provides a flo ou iC S n

di screte parf" Fggﬁg‘i E’ﬁi’f’g' ﬂ& the a(z.ﬂsvleltrggq‘tLe grstt 'm%’ésm[rnt SIrg er0 ?Q%]l gﬂr%g f(g-t“rrle nt
the axis 11%nuingtel(@ of aqu 10 degrees totabout’ ¥ degnens 10t the alp&mrmmde%remrqf@befs
62. and most preferably about 24 degrees.

Figure 8 shows a longitudinal distribution of absorbent gelling matenial particles in
an absorbent core, as measured along the longitudinal axis 21 of the diaper 20 shown in '
Figure 1. The distribution includes a relatively high basis weight region 1003. a relatively
low basis weight region 1002. and transition regions T between the high and low basis
weight regions 1002 and 1003 As the mask 100 rotates about axis 101, the air-entrained
supply stream 82 of particles is intermittently interrupted by the diverting surface 110 and
split into the first and second intermittent streams 103 and 105. .

In one embodiment the mask 100 can rotate once for each fibrous web 41 formed
on drum 42, in which case. the distribution shown in Figure 8 corresponds to the

* distribution of absorbent particles along the length of one shaped core component 34. In
other embodiments it may be desirable to rotate the mask 100 more or less than one
revolution for each fibrous web 41 formed on drum 42.

As shown in Figure 7. the diverting surface 110 can comprise a circular sector. such

as a sector of a disk The diverting surface 110 can subtend an angle B from a leading

edge 111 to a trailing edge 113 The relatively high basis weight region 1003 corresponds
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an angle G of about 10 degrees to about 50 degrees with the air-entrained
stream of fibers 62. and nost preferably about 24 degrees. Figure 8 shows a
I"'ongi tudi pal distribution of absorbent gelling material particles in an
absorbent core, as neasured along the longitudinal axis 21 of the diaper 20
shown in Figure 1. The distribution includes a relatively high basis weight
. region 1003, a relatively | ow basis weight region 1002. and transition
regions T between the high and | ow basis wei ght regions 1002 and 1003 As

the mask 100id bsd sizuRb pulitichsi of tHdmask! 1 Whére @alhthaly BflleSoPRbNE, BF tiRAIPBR Of
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conponent 34surfage blGeThetrensaionangians T Cﬁasspsg ¢ those, gpagular pasions ef theemagks k
100 nore or j@Ewhérdake RAGIng BN triilih®Bdded 18aAb 1115 hireksect'@e sdply Rfre®d 82nofdr um
42. As shown |an| gure 7. the diverting surface 110 can conprise a circular
sector, suchPB¥® sector of a di sk The diverti ng surface 110 can subtend an
angle B from a | €helmask Hifge sigpbrted fer dontinwdus gnatidg eviihl Gspekh ¢o thel at-emedinedhi gh
- basi s wei ght i P : Skt - Of
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Phe. stream o BaPRattoN AEOG % axth B’ 5 ol oREaRFToRE i ine Fas e0o e
transition rixgdanshaft J62r @eipshafl 102 is nersblryppertedpors beirowgs (o6t shovniaskhel 00
where the | eaglikngo Hre?éré’rdh} +di‘£e8<ﬁ£¥({a8sgxb§éﬂﬁﬂ0%ﬁs1§1é 'a?%ﬁﬁﬁ@é?&qit?ﬁ@ avHidRhetial

stream 82 of particles. The ma I.S supported, r_continuous notion
wi t h respectforss asecigied Witk angpiaeerceleratignaed desgleratione By "substanially copsant

inerti al fOLﬁ@&laﬂV&l?d@S 'hgslmaeng tl:.’jaoﬂielrxﬁdsk(]()ﬂ‘iﬂ r@itdd reSmAMamCinadngdlaywélBcigiof
apparatus t hat,.acce ates . a ecel erat.es et. en,t. st at l,onar

D one. | mniR G e M SaRfie SHBUED yeIHHIC B ¥ ol ndBRIaf that the 1 o

I s suppor t edrofationalgpeddnefthe mask 480 oy &b sernparhaly andreased) or desreasaé by mefraereed

enbodi ment, HLe.HREHS géﬁ@m'o?tﬁé paS&link QnQJPa?r‘;vEII?EQ%in e 8 haditrathlddsted phaingd! ¥

supported on arin (rzot shown). The sk 100 i1s preferably rotated at a
subst anti al I?ib'g‘ﬁrﬁé‘g Ak Pgﬂ'@‘lﬂ 8?‘%1“6-%[? {90 t"ﬂ“‘a&\?i Freplae Rositon 1of the JoramipRys, ed
wi t h angul arfoamiagldaunad2 on and decel eration. By a "substantially constant
:283: :{ .x:: gg: Eglnoql,nt allePnato8 UhnbbdlAbnd (6: SRR 13 nlaik "10b 3L %o}n%rigghr? RkEssan

~ belt having an apertured surface. The endless belt can be driven by a motor or other

driving means at a generally constant speed. and the particle nozzle 120 can direct the
air-entrained stream 82 of discrete particles to form an acute included angle A with the
belt surface. The apertured belt surface «splits the air-entrained supply stream 82 of
discrete particles.imo the first stream 103 passing through the apertures in the belt surface.
and the second stream 105 deflected by the belt surface. | '
Applicants have found that directing the air-entrained stream of discrete particles 82
to form an acute included angle A with the diverting surface 110 provides benefits with
respect to pulsing and recycling the discrete particles. A supply stream 82 of particles
~directed normal to the diverting surface 110 could be reflected backward, into the
incoming particle stream 82 Such reflected particles could disrupt the incoming particle
stream, thereby_ increasing the transition regions T, or otherwise complicating the
formation of a well defined intermittent stream of particles passing through the mask 100.
Such a well defined intermittent stream is desirable to provide distinct high and low basis
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wi thin about 2 percent of a baseline angular velocity, with it being
understood that the rotational speed of the mask 100 may be tenporarily

i ncreased or decreased by no nore than about 2 percent of the baseline
angul ar velocity in order to maintain a desired phasing of the angul ar
position of the mask 100 with the angul ar position of the foram nous
“formng drum42. In an alternative enbodi nrent (not shown), the mask 100 can
conprise an endl ess belt having an apertured surface. The endl ess belt can

be driven by a.notor. or her (Vi : neral o .an d,
ond the par s e rebiofl 1680t 1603, PEaFRAGE Sbn BalRSh Rede Gl BELARL cGPRES
di screte par tstastesed inorandem diectianst thereby | comhplicating| recyxling tdf theialissedie panicieace.
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A :

he
in the belt surfdtOTdNEforthe PEsemS fyestione Yeplyetiean &3 of diserge particles
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Cc
decreased, the”conponent ment'um | 1 \rticles p i
decreased. resulting in a longer transition region T in Figure 8 In one embodiment of the

present invention. the angle A can be between about 20 to about 30 degrees to provide an
adequate component of particle momentum parallel to the diverting surface 110 without
creating an unacceptably long transition region T. ' _
Referring to Figure 6, a portion of the downstream wall 160 of the enclosure 140 is
cutaway to show the mask 100 supported for rotation on the shaft 102. Figure 6 shows
the mask 100 in a position corresponding to a transition region T. with the trailing edge
113 intersecting the supply stream 82 of discrete particles. It is generally desirable to
decrease the longitudinal length of the transition region T in order to provide more precise
placement of the absorbent gelling material in the absorbent core. The longitudinal length
of the transition region T decreases with increasing radial offset S of the internal _
passageway 124 from the axis 101 of the mask 100. The transition region T increases
with increasing depth D and with decreasing included angle A. For a mask rotational
speed of about 600 RPM. an angle A between about 20 and 40 degrees. and the width W
and depth D listed above. the offset S can be about 4.8 cm (1.9 inch) to provide an
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to the diverting surface 110 wll increase. The angle Ais preferably |ess
than gbout sixty degrees, and nore preferably | ess than about 45 degrees to
provide a.relatively |arge component of particle momentum parall el to the
di verting surface 110. However, w thout being |im-ted by theory, it is
believed that the angle A shoul d be at leagt about 20 degrees, and can be
about 24 degrees to be generally equal to the angle G Referring to Figures
5 and 6, the depth D of the internal passageway 124 has a prOJ ect eddhel ﬁht
H on the diverting surf I.C pr oxi nat el, he th D
di vi ded by ¢ AereRRle tEi’F‘S'Hﬂ‘gre@'% iﬂ%&?"%“f“?é&”&é Fotgsion H‘g‘“ 'éd{’%d’ h&%jﬁt H
Wi 'l i ncreasé2 percefeofathe t@alAongitidiémal draibdtion ekawi imBigure Sicd:rﬁ&”sg@ﬁdlﬁ%] f016hd : on
region T in n@genbodi ment of the present invention, the angle
A gan be bet 5‘}&%? S%ﬁhé&i% lt%o about 30 degrees to provi de an adequate
conponent of par Themezale kihdiertptheupply streamB2 1i have @i velpcisy compenent Qut of

wi t hout cr eatuermnarbfmgw;e FHndQ' Yeldcat @ohﬂbaﬂéﬁt diredted O&rtiedlly bowRRhRS I TROmhsk
stream cl.osure. 140
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wi t.h decreasing paghitdeshai e q"ﬁre Eortﬂg d&ﬁeailheéégﬁﬁﬁdeop cﬁpﬂg\q%gb& angMé 000

RPM an angl e A betweén about and t ept h
D |isted abdRRSTtutesesushiasircumiesentigly exignding) sliotsc S 1 Theislogn) 13 sapbe vadialyan

15 Ec‘i 8 gt ab| spatedoapaittdnd Fadiglyi ang?a ﬁsh?b?tih Fighré a? me@d a nax'ié?,t@é b&tfhdéf'edt tlﬁe

_ r. 0 i t udi istr i on shown
|mr51IS Fi gure gr% ogra}e“slf) Jaﬁ%rpﬁ F? ‘Bﬂ I ‘Fﬁ‘f’? 6ﬁ'°B$h 1?'% %Q?fﬁﬁs"%@mﬁcﬁ’?ﬁ“é’eizo
directs the Bhgetia xsnaeednmt and rhéwlb/ digned oiccuryfercotigdlyrexrending tsloaf 1 kShshopinane
-of Figure 6, GF?QH@ Wﬂo@ﬁbta mﬁﬂﬁ%tlgﬁ i? ?ﬂeeﬂr)r’ 6dshs! ﬁé&l’gyregﬁm%ﬁ %vh%hﬁ

mask rotates clo gure 6, as viewd eam si

t he nask, arﬁf"ﬁ’&@y amffgf"tl é%ﬁ Pgﬁfﬂé&m%&ndpa@ﬂ e}dpttpe ta@ﬁfﬁommhnz 23 ofshe diaper
i ntersects t209, sndowhich shraf & i Aeight ﬁr&td&ﬁaﬁ 8P kqudl @ geﬁoadz nd hl&&&&hﬂflame 13429
-such that t 0 t he, su {ream with a velocity
conponent 1?}@ ar am]e ?‘a ik gﬁﬁasés‘f'e'glét ﬁggﬂéﬂ ‘of the supply stream 82.
Paral | el notion Bgurter‘?eshn’ezs Rn mboawrntm of themask 180 inovipdriharadidl width of vgsindlly

stream 82  spaced apart and radiallv aligned apertures. such as the circumferential slots 115A. 115B.

and 115C. varies as a function of radial position of the slots 115. Such a variation in radial
width of the slots 115 can provide a lateral distribution of particles in the core
perpendicular to the longitudinal axis 21 Such a lateral variation is shown in Figure 11.
For instance. the variation in radial width shown in Figure 9 can provide a lateral particle
_ distribution h!avi'ng a relatively high basis weight region 1013 along the longitudinal
centerline 21 of the diaper 20 and relatively low basis weight regions 1012 laterally
outward of the region 1013. Each slot 115 can have a constant radial width. or
alternatively, one or more of the slots 115 can have a variable radial width. In an
alternative embodiment. circular apertures having a diameter that varies as .a function of
radius can be used to provide a lateral variation in basis weight. Of course, other aperture
shapes can also be used. _
In an alternative embodiment (not shown). the diverting surface 110 can comprise
an uninterrupted surface having no aperwures for providing a region 1002 having no
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. reduces the chance that .the | eading edge 111 or the diverting surface 110
will reflect particles backward into the incomng particle stream 82. X
Referrlng again to Figure 7. the diverting surface 110 can have one or nore
apertures, suchas circunferentially extending slots 115. The slots 115
can be radially spaced apart and radiall y aligned as shown in Figure:7. Two
apertures are considered to be radially afigned If aradial |ine drawn
through the axis 101 intersects both apertures. The radially spaced apart

~and radially ali gned circunferentially extending slots. 115 shg in Figure
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haVIt ngl a relsa&nef/asitnyhoﬂﬂtjo@a.ohamxsoﬂm% aﬁfsllc rltﬂellc@:ﬂbé(%ﬁzcﬂitﬂnﬁhdhﬂ divetgnd s\ﬂfa&all 010
centerline 0 e di.aper and relativ ow.basi s i.ons
laterally oﬁjl%a‘?aﬂ RSy verH 5’1‘“8 aﬁGTé?gGEéFEh?‘??é{’e fdvaniags tﬁg\/graxt c?%gftérﬂ]

radi al w dt hijrectingatht eieﬂemed/pdlrylcleolireﬂter sacond irgérntittent gaaticke $tk€ant A0S hetecthg

vari abl e radjal ' ernative enbodi ment, circular apertures
having a di gﬁ%ﬁ%%?%&m{%gﬁ’@gaﬂg a function of radi us can be used to_ -

provi de a | at er diigurad P achematically ibustratesa geans for maiptaning a desyed Phasng of e
shapes can %h%lﬂarbﬁosit&ﬁhdef the ridk al'Obeﬂ/ﬁﬁtthé/Qn@lﬁ?oﬁﬂsﬁﬁﬂtoﬂmétfoﬁm% fotrhiag

di t 110 t d

apertur os | GrB AR PTG PR, to BB PageEe SuBufod 6 aPRH e afine
mat eri-al . | mageral amahhe!bscafhhmmaderfbnnérb oni ther formingsdnuimad@. 110he aneangt fond
through 360 nsia%qslﬁﬁg Jﬁé‘geﬁrgg 'pH r%nﬁlh&@s“%ﬁ&t%%bﬁi c#r?’re‘éa(/é!r’ 9. Raidvergosifibn

apertures for prov re regions o erent basis melght In
the | ongi t udesedier §04. écﬂOWcHHtef -’FhQa aﬁéé‘l&“%et)c%‘&'ﬁ"ﬂef’ ormed from any suitable

mat erial which cpi rﬁz&ﬁllso iodiveh idractly. ¢ indieatty. bputmatoi 104 throwh 4 drivdt wainl ess
Sl 0 O ATROTIRE RS, | Pl B o OF DB BOBEBLE pla sihoes
vel ocity cormpérayailable from thti Reliange ElnetridiCompanngf Clevélande 011100 fraxmipg druie AZ ned

Wi € h respects §iveh et drdflitedtly BY 8Mfot8s through a drive train which includes shaft 47.

The master position resolver 502 detects the aneular position of shaft 47, or a shaft geared

to shaft 47. as indicated by connection 501. The master resolver 502 provides a signal

representing the position of shaft 47 to the computer 510 via data line 506. The slave

position resolVer 504 detects the angular position of the shaft 102. or a shaft geared to the

shaft 102, as indicated by'connection 526. The slave position resolver 504 provides a

signal representing the position of shaft 102 to the computer 510 via data line 522. ‘Using

the input signals from data lines 506 and 522, the computer 210 determines and sends a

proportionate analog voltage signal to the motor controller 530 via the data line 528. The

motor controller 530 provides a speed signal to the motor 104 via data line 532 in order to

'speed or slow the motor 104 as needed to maintain the angular position of the mask 100

phased with respect to the angular position of the forming drum 42.
In one embodiment. the mask 100 makes one revolution for each absorbent core. or

five rotations for each rotation of a forming drum 42 having five forming cavities 44.
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may rotate about an axis 101 inclined with respect to the vertical axis. As
-shown'in Figure 5, the axis of rotation 101 of the mask 100 can be

hori zont al, and the diverting surface 110 can be vertical. Such an
arrangerrent has the advantage that gravity assists in directing the

defl ected particles in the second interm {4ent particle stream 105 into the
trough 408 and the conduit 410. Figure 10 schematically illustrates a nmeans
for maintaini ng a desired pha5| ng of the angul ar position of.- the mask 100
W th the ang osi tion th ora drum 4 rder

i nta n ¢ nodegk R Tepghand f ARy SFBMERouR o S SE AR Ahq s ot
material in réveluiosorThe compaids 51beoreparesthe nemberafi aogntd meneived from m@ ofgbas
~for maintai nkdgveRGn Q%&qﬁn@@ﬁm deftFinthE SSpRitiBR el oPP&' kg doe:%%%'i?
502. a sl ave positi on resol ve a conmput'er 510, and a notor controller
530. The masKiedooming dM 42n directly. or indirectly, by a notor 104 through
a drive train whiSahablealaseand Blavs pasitiod Oesolveise50mhmd 504 4reC available from the

b hi

Oty st CREUES T BB v ) B8, 6 AR B sTShesh <
i ndirectly by7@3Got Hrsuiable ¢ompugeér ialOds avagable fiom ﬂmd@hancmﬂl@ngmamy urder The
master posit H&rhd’n?esﬁél}éﬁée ﬂ@ﬁl‘mh@s str?oﬂgz!dl wntrBPﬂsieh? narﬂi‘ inchidbd a oweP’ 2

shaft geared to connecti o ster
. resol ver 5ozslfnp8v§ ’c?-eé R¢ l%chrh\é?&? é%'roeé Ht%lﬁga PRenE? t’?ﬁfﬁ"b? l% s Aave 25T ¢ he
conmput er 510cafd$18ahmi i saaldgléutpinard Bm/eApm&atﬂe adtoresomroter SEMisteRelidnse t he

angul ar _ 0os{) QN ool SFnddf 8 8 ABEIS AR COrLo LG, Shalh A2y as

i ndi cated by connec ol r 8sol VT r ovi

si‘gnal represenfigured and ppwammsdn @ﬁo@h‘@f to 12 AUTOMAX ohmtamm@gonﬁeeengat a

1150073 RSt oAU MLT MR S, P g i O T

controller SW QF{F%EF"S? a“‘l*ﬁealrr‘]hﬂ" tepghive F‘P%é gﬁ%‘@ the Wgﬂé

speed si gnal aﬁd)thehﬁnﬁingafmrﬁom xzarabdabwpléd meclﬁﬁkailywto)hﬂmtam @hes destrdd osmgslhow

the notor 10 n . he tion of the mask 100
Prufihey SRS pieR o TRRL BT by, AR 5P

phased with ormng drum42. In one
enbodi nent, the Néule H@muﬂﬁ!modmenﬁeoﬁmﬁ present dnveatiom haves beapeillisteateds andyr

five rot at' Oﬂéscfngéd Eiﬁ%u[dob@tdel%qutoatthH Blhlllél! o am 42 thay Vasods! M&n&é&r ghdg
cavities 44. t he, nast.er sol.vers, 502 and, 504 are
2asi gnod 409BOEGTASS 8k bF SR OYTGH: CoRREMECRaES SEbREbTHRRF 28 T veiRger
of counts reEer insdnde; mnheaanibodfmdnmshoemotheepastmlcs ia agie\ofrthe imernpeernt Gtheams
deternmne a pogi fdsOQree&Fé?:EedO{o LG edTBsg fh ?Jrﬁélgs[z'i ?ndé ggﬁh"szrﬁ% rgr@‘?re%l{cw&‘ 42.

Sui tabl e master and sl ave positi on reso are avall able from
t he Rel i anceAlp@atiyaly thbmﬁg?sm bothaiptermiient etFgassusrache dirpstadptos|laydown on

desi gnati on @ffe’@0webs, or on different portions of the same web. It is intended to cover. in the

appended claims. all such modifications and intended uses.
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- 57C361. A suitable corrput'er 510 is available fromthe Reliance Electric
Conpany under the nane ‘Reliance AUTOVAX DCS (distributed control system,

and includes a power supply 512, a Reliance Mdel 7010 CPU 514, a naster
resol ver card 516, a slave resol ver card 518, and an anal o faced
520. A suitable nDtor controller 530 i s asReliance Mdel H |"
controller set to "speed node." The conputer 510 can be co

pr ogr ammed accordlng to the AUTOVAX Progranm ng Reference Manual, Version
2.0; the AUTNAY qgation Manual. Version 3.0; and the AUTOVAX
Har dwar e Reference nua n an alternative enbodi nent, the nmask 100 and
the formng drum 42 can be coupled nechanically to nalntain the desired

- angul ar phagi ng, A bisparadss fMrmgtdnﬁhﬁﬁmlaehttstreaﬂnrafraecfe%apamcnesr fog @pplidatiah N.
Whi | e parti cul ar a\r&odl manti‘ﬁw t he gr esent invention have been i1l ustrated

and descri bed... FRus Y5 RATEYE BOPHBYS skilled in the art that various
changes and rrpdlafpatmlcmmrr;,aamn&et fondarrying & supplydereamtafinhe discoere phrickesiandt and
scope of the iny %ék‘lﬁ tlfﬂusl&mg?elaﬁ\)g th ke %%x(éﬁﬁto‘i‘ o‘?‘é&%‘ﬁ@ga&:%s the

particles in oneo ttent streans are dire -
web, and the parti cl®askihevingea divaaing sufacenfos splitting the supply\sireamh f N%We t he
particles in both i njagidest infNta ﬁﬁsf @REfitent sheari paasihg dhloagh Itmydmm #d a

di fferent webs, or on dlffere rti is intended to
cover, in the appenosg‘é""éil"éitleﬁlé1 ergls re%‘ﬁg %ﬁ&bﬁqﬁ%@vgﬁ%é‘h’?ﬁ nt ended uses.
WHAT 1S CLAI VED wWigreid the patticle pareying condfio diréas thensypply stneararofidisceste particleam of
discrete particles fglrodpil A ihaldddOnie illf ML TiveRig shftfeappar at us
conprising: a parti cI e carrying condul carryi né a supply stream of the
. discrete particles; and a mask conti nuously novabl e relative to the supply
stream of dizscr e&réapmfdtdscfoefomﬁdgeanmhmhami sngam ofidiserete pegticley fonapplication .
splitting the sqﬁpl% stsregrqurlg stcgg(;ne |_R_)%]rtlcl es into a first intermttent
stream passing t * 6 1 SRPARY® SUREEE®d i ntermittent stream defl ected
by the diverti ng pamidiacasryingrondiinfor karryiag a supply ssmmwfmlg: disonete partigles.cands t he

suppl y stream of, rqhs'ftccroﬁﬁﬁudﬁﬁx biatifRSalicht LOEAR, 3f A Revildd HVEnE B0 R ol 1 |
the diverting surface, 2. ar at ormng an_internittent stream.
of discrete particl Selifigg “éFp‘ib‘IPP'é’éF #g‘s‘geﬁﬁ?ﬁb‘{% 3}9& first, wtermystent, siream
conprising: a parti glassimathiolighghe aaskiand & Gecondrintgimigent ssteppl defletteddmthé t he
discrete particles; @ch"%_ rr?ﬁge continuously rotating about an axis, the
mask having a diverti ng ce for splitting the supply stream of discrete
particles i nto--avliergis the parddlntaryng condpe difeqss shei Mpblrﬁféﬂgwftdﬁéfwﬂwlélﬁﬁ a
second intermttent 3tH@pan sletd iRQLED dyletiith the dwertmg surface.

)

An apparatus for applying discrete particles to a fibrous web. the apparatus

comprising; .

a conveyor for supporting and moving the fibrous web;

means for forming a supply stream of discrete particles;

a mask continuously rotating about an axis. the mask having a diverting surface for
splitting the supply stream of discrete particles into a first intermittent stream
of particles passing through the mask and a second intermittent stream of
particles deflected by the diverting surface;

means for directing the supply stream of discrete particles to form an acute included
angle with the diverting surface: and

means for directing the discrete particles in one of the intermittent streams to the

fibrous web

U



‘diverting surface, wherein the particle carryi he supply
stream of discrete particles to forman acute igglsiHlQtasmel Replikédn t he

di verti.ng surface. 3. An apparatus for applyin ' icles to a
fibrous web, the apparatus conprising: a conveyoa ﬂmﬁ g and novi ng
the fibrous web; neans for formng a supply stre . particles; a

mask continuously rotating about an axis, the mask having a diverting
surface for splitting the supply stream of discrete particles into a first

interm ttent 45tr eaMgdardd@ ol frfthgPASaiAd fofiuRUeEd KAV Bstherd Pdritles Wspeded
intermttent streﬁtrm of gartlcl.es defl ec tgd bé ‘&Ihe diverting.surface; neans
a8

for directing t héOUEh? predeterminsdporpon el the webthe apparatus COMPISAL N acut e

“included angl e wairlayingenehy Bavirigngfosaniinewscforming eleaens fordfbrming @a tairtaid fibveus

di screte particles in,gne of the intermttent streans to the fibirous web -

19 4. . An apparatus 1ol formng an airlaid fibrous web having discrete

particl es di sper Seeans for frgingannircentemedsiiean pbfikarsn of the web, the

~apparatus conpri shdass forFdrinmd Athirt@damed SipphdstfeatrPéficRAs partitesti Ng el ement
for formng an ai rlakd fI.bI‘OLfS web: rmeans for Gorm ngagan al,r -entr ai nedf.

stream of fi ber s TRSKFEnyNYoUsTY, Fotitilg abgutan axis, the maskiavifie 4 diverfing spirfage Tor

di screte particles; aplmskthecnppinswean pf distretei pagicldsantp aafirsaintermittane sineak

havi ng a diverting suykfa Wt 1RO unpl i

particles into a fi rsfwtic p?‘ﬁtf\c leeismrafst?%nth;éﬁ&e%‘%nng?&pgﬂ?gﬁééggg?s?gf“ﬁfgéhttsﬁ?%hgﬁft he

mask and a second i ntPartieies definctesiby dhadivertipg surfasees defl ected by the

di verting surf aceheafi®fn diréding the’ RPHIY Bednh Of SidéreteypaPlidl@aBf6m &h Bcui€intluded

particles to forman acute included angle with the diverting surface; neans

for combining the ai PAERNEREHVETPE f fibers with one of the

intermttent str ewmass fof cpmbining|ths ait-entrained streaombf fikeeds w/ith eaenof einpmiesiniteenan

Intermttent - stream ' 14 Bl ' 40f 5 of nfnd
means for directing ?rgﬂ@s{)%%rggeﬁci ieadel{ﬁ% %fcsﬁl?h‘g?;ﬁgﬁas%a tic g lln%ﬁteenﬁ

R J . L es to t
forming el ement of t 1§ pf BaFliFles Withima cominuousseeagfdistsuandf O ai m 2
wher ei n the supphjeasd feadire@fing itifeCEsthtfingdnbiréal ©F fiberfsNEndaparticles to the forming

element of the airlaying means.

S. The apparatus of Claim 2 wherein the supply stream of discrete particles forms an
included angle of less than 60 degrees with the diverting surface.

6. The apparatus of Claim 5 wherein the supply stream of discrete particles forms an
included angle of about 20 to about 30 degrees with the diverting surface.

7.  The apparatus ot Claim 4 further comprising means for phasing the position of the
mask with the position of the web. |

8.  The apparatus of Claim 4 comprising means for combining the air-entrained stream
of fibers with the first intermittent stream of particles.

9. The apparatus of Claim 2 wherein the axis of rotation of the mask is inclined with
respect to a vertical axis o

10. The appératus of Claim 9 wherein the mask has a vertical diverting surface.
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I ncl uded angl e of—L-erss—t—han—GO—deg#ees with the diverting surface. 6. The

appar at us of d ai ppI y stream of discrete particles forns
an inc| uded angl e out 30 degrees with the diverting
surface. 7. The-a aim4 further conprising neans for phasing

t he p05|t| on -of  the positigy of the web. 8. The appar at us
of Claim4 conprising neans for conbining the air-entrai ned st ream of
fibers with the first intermttent streamof particles. 9. The appar at us

of Claim?2 ntheaX| f th.
respect to ve '\ec?gParﬁ ﬂr%ﬁ" leﬁ}'a’em th%rsgk)ﬁlg ﬂ?gré&?ah@&\%\h%&gecmd ‘E"h A

has a vertical dienisaly dgwmuarﬂa@bacny 10 ]erm aprasutppgludedi gngle athaithn dwemnér e| n
- the suppl y streapsmd. particles is directed with a vertically downward
velocity to forman acute included angle with the diverting surface. 12.
The apparatus..of Claim2 wherein the diverting surface includes apertures
having a radal Thedpparidds o Claitt 2e8hedein ahd divertingsudicetihdudeadipaiups hbtinga of
t he apertures r yew | surface
i ncludes at | eas%d'?l J&% ‘ﬂﬁaﬁa%gs@sace %@aﬁtﬁ%% glc)iglhéﬂ?“g{il\‘{gén gggtpert ures.
14. An apparatus for appl yi ng d| screte particles to a fibrous web, the

appar at us CQRpr ITHeR@p arﬁﬁaaﬁc&m 2 WherBin the diveriit Sarfabd MORUSS atdeSEHvS fadially
particles; a mask antl nuous taté 8 about an axis. the mask having a

di verting surfacB® pngb?thrlap%lbvﬁﬁge Sstream of particles into a
first |ntermttent stream of particles passi.ng through the mask and a
second |nter f | Ve ace;
an encl osure haV| ng pﬁa%t ?repg‘ﬁ]agﬁg&go%%ﬁ eggr#n%% Ietg 2 e magL di Fs’é %ggﬁu{u

i nt er nedi at e théompgtlt‘%am and downstream wal | s” and haV| ng a spaci ng from

t he upstream ml,ﬁeaggﬁat&h,ﬁtmp@y%ﬁa&h @ disérerd ,;aa@dggomst reamwal | ; a nozzle
for directing the Sy :

am o artlc es an acute.incl
gl o v h 1o Ak BB Rt B0 S gbe Sk B Btkf A efineEraes
t he encl osure upst r spimingathe supglyt stecadi W€ rpartiadess intd ac first Amerrittentn sredne of
having a face paral *yﬁhcl[:s pfa?&f‘na *h‘f&{%‘ B Sk a4 aaélgoﬂﬂg%ﬂérrﬁuﬂémdktrr&% igRg

the discrete particles In Iintermttent streans to the fi brous
web 15. A net hod P%F'dF-‘o‘i’erﬁeﬁﬁd Anthedivaring suERCe'st r eam of di screte particles

for applicationahoOentiosure having upstream and downstream walls, the mask disposed

mtermeadlate the upstream and downstream walls and having a spacing from
the upstream wall greater than a spacing from the downstream wall.

a nozzle for dlrectmg the supply stream of particles to form an acute included angle
with the mask diverting surface. the nozzle extending intermediate the
enclosure upstream wall and the diverting surface, and the nozzle having a
face parallel to the diverting surface: and _

means for directing the discrete particles in one of the intermittent streams to the

~fibrous web’

15. A method for forming an intermittent stream of discrete particles for application to a
fibrous web. the method comprising the steps of:
forming a supply stream of the discrete particles:
continuously moving a mask having a diverting surface relatlve to the stream of
discrete particles. and ,
directing the supply stream of discrete particles to form an acute included angle with
 the diverting surface for splitting the supply stream of discrete particles into a
first intermittent stream passing through the mask and a second intermittent
stream detlected by the diverting surface
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fibrous web, the nethod conprising the steps of: formng a supply stream of
the. discrete particles; continuously noving a mask having a diverting
surface relative to the streamof discrete particles, ' lacke
supply stream of discrete particles to forman acute i Rl i t.h
the diwverting surface for splitting the supply stream ticles
into a first intermttent stream passing through the mask and a second

intermttent stream deflected by the diverting. surface 21 16. A nethod
for applying discrete particles to a fibrous web, the nethod conprising the

steps of: supporfing t fi by ous_web; conyeyi ng.the fibrous web; providing
a supply striam %fmeghgcj;feq;ta@p e Jisorete pagiglss 4p @ fgous Wﬁ%k‘gf &?e\{\&ﬁin‘f RGNS
rotati on about ahe&epsof continuously rotating the mask about the axis;
directing the s SLre screte particles to forman acute included
angle with the &%@éﬁ'?#heﬁpﬁ%&% or splitting the supply stream of

di screte parti cleosveymgothg fibfqustwebnt er m tt ent stream of particl es passing

through the masks8Giding a s8BFIQHedmnbedieredePakickdsl eam of particles deflected
~ by the diverting surface; e}{)? directi ng the discrete particles in one of

the internittentSUBPYERHE MAIN {HSOPTPHOYS SO 20PHL an 8IS et hod for f or i ng
airlaid fibrous coatisudualyirogitidg germdsk apeutithedds, t he net hod conprising the
steps of: providing,: ISl ayi | ' . ) nt
For form ng an arpar@bpd Pn AP ihitlelsd A ThAHE il R ELAAD
fibers; providing anthaidpesingssrfaeafos splisting tesupnly siream eidisrete particles g 2

supporti n?, a maslk fOﬁrtsp?.deﬁtﬁustré&f( a;EFm{;ﬁf ﬁﬂssﬂig}/tﬁfddgﬂghcs rt{aglaﬁfdhat},@éﬁndfin
axis; continuously rotatin e abou e, .axis:.. directing supply
stream of discrete -p‘BPef'F‘ETeESStf%mfr%rspﬁF s Slefleated Wﬂ‘ﬁ&%{&“&ﬁ@f‘ﬁ% ?’Hiet he .
di verting surf acbretung thpldisctetepprtidies iswop lof thetintenmitterdt stheans wt the flrous vlebs
into a first intermttent streamof particles passing through the mask and
a second intermttent streamof particles deflected by the diverting
surface; conlidi nifgnethed for foemingairkdd fibreusayyelst havingediscrofe: prrugles. ghe mgthod
intermttent straisis@E the steps of " :

providing an airlaying means having a foraminous forming element for forming an

airlaid fibrous web;

providing an air-entrained stream of fibers;

providing af air-entrained supply stream of discrete particles:

supporting a mask for continuous rotation of a diverting surface about an axis;

continuously rotating the mask about the axis: -

directing the supply stream of discrete particles to form an acute included angle with
the diverting surface for splitting the supply stream of discrete particles into a
first intermittent stream of particles passing through the mask and a second
intermittent stream of particles deflected by the diverting surface:

combining the air-entrained stream of fibers with one of the intermittent streams of

- particles to form a combined stream comprising an intermittent stream of

particles within a continuous stream of fibers; and '

directing the combined stream of fibers and particles to the forming element of the

' airlaying means. '

18. The method of Claims 16 or 17 wherein the supply stream of discrete particles is
directed to form an included angle of less than 60 degrees with the diverting surface.
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particles to forma conbined streamconprising an intermttent stream of
parti¢les within alhisfikedt HesReen Replaesdm of fi bers; and directing the conbined
stream of ,fi bers an I the form ng el enent of the airlaying
means. 18. The net i 6 or .17 wherein the supply stream of -
discrete particles 1s directed to form ar2included angle of |ess than 60

degrees with the diverting surface. 22 19. The nmethod of Claim18
wherein the supply stream of discrete particles is directed to form an

el uded anclee cfhaNsq 39ClinaBCuer 0 udebny i or s AL iiciace.
. i u I Si : : [
the position of ?h@"ﬁa@k"\ﬁf"ﬁ?ﬁjﬁﬂée p?(gsqbf’i“oéo dP rg%ﬂlét W [slegrees "’f*ﬁ‘et}‘r‘?e‘ihﬁ?fa"%f
" Clains 16 or 17 sunfateudi ng the step.of inclining the diverting surface with
respect to the horizontal axis. 22. The nethod of O aim 21 wherein the
step of directing the supply streamof discrete particles to forman acute
i ncl uded an@% wihermethed GF (Zéﬂns Hyox UiF fusther eomprisingcthe giep of phasipg the posipph y
stream of di scr edfendmadki Wiklethe PotifioRofthiE Wepal | y downward vel ocity component
23. The nethod of Caim 17 conprising-the step of conbining the :
air-entrained supply streamof fibers with the first intermttent stream of
particl es pa&dsi nthetrhetbodyhf €Chemsrsér. 1 Ribcludifgeherstef ofiinolinitg therdivetiingvaaefaee n
the step of provjgh Regpéptcﬁih[-h Ydndd Bgd supply stream of discrete particles
conprises: provi dli ng a netered quantity of discrete particles; conbining
the netered quantity of discrete particles with the second intermttent
stream of di2gcr eftR mahéd 6f €hinslef I»\&@ieﬁﬂthb)étebhﬂ'dmh'? tROSLppRL st dFdidchke
conbi ned net ereda nc?e def tect-ed Eatrt.i l(f:? i n,an 't%i I Iénw t.O forrfm an air-
entrained suppl P25t Ealn BFMafL @ ‘éfem%'é j Bl with the diverting surface”comprises
directing the supply stream of discrete particles with a vertically downward velocity

component.

23. The method of Claim 17 comprising the step of combining the air-entrained supply,
stream of fibers with the first intermittént stream of particles passing through the
mask. ' ' '

24, The methodiof Claim 17 wherein the step of providing an air-entrained supply
stream of discrete particles comprises:
providing a metered quantity of discrete particles;
combining the metered quantity of discrete particles with the second intermittent
stream of discrete particles deflected by the mask: and
entraining the combined metered and deflected particles in an airflow to form an air-
entrained supply stream of discrete particles.
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