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Designs which utilize nmultiple rolls of various wdth material to generate
shape are sonetines difficult to execute, specifically when they utilize
very narrow webs of material. Large rolls of narrow webs areg yauansbdds cul t
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manuf act uri ng rret hod for produci ng an absorbent core nateri al froma singl e
web of material so that there is "zero scrap”. 3 o It is another object of
t he present invention to provide a manufacturing nmethod for producing an
absorbent structure having at |east two |ayers of an absorbent core
material in both the crotch area and the "ear" portions of the absorbent
structure in



whi ch the core structure is fornmed froma single web of absorbent materi al
It ts another object of the present invention to provide a manufacturing
nmethod 3 5 for producing a variety of absorbent core structugQaniidrg20es
singl e web of absorbent material having diffferent configurations depending
upon the desired use of such absorbent cores. It is still another object of
the present invention to provide an absorbent core structure having
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front edge of tabﬁemﬁraéisnedcmdeﬂlemnomd togetheri tzivmyovpdapm:lg fashiomy ko fdrer 3 twasi ti on
bet ween the f rl e&&fnﬁaﬁ oﬁ Noddtheh E@d%e; dbe dflife ﬂﬁﬁfdgﬁﬁﬁbﬁ abSorbdn?™ t he
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(3) The transiths eensrabeegigaenill by dwics that of thet %ﬂdmeﬁpm ithe opiefshaped al .
regions. Such an arrangement although potentially effective from a fluid absorption
standpoint, is less desirable from a stiffness, flexibility, overall thickness and crotch
30  bulk minimization standpoint.
U.S. Pat. No. 3,072,123 (Davis), Jan. 8, 1963, shows a plurality of adjacent
wave-like cutting lines forming nested shapes which are then further processed to
form an absorbent article. Since this application is essentially intended to produce a
unitary structure from the nested shapes, the outermost, partial, shapes provide no
35  usefulness and therefore result in scrap material. This approach is unlike that of the
present which utilizes the partial shaped segments as well-as the full shapes, therefore
resulting in essentially "Zero scrap.” U.S. Pat. No. 3,878,286 (Jones), April 15, 1975
is intended to produce a nested absorbent structure, however, as in Pat. No.
3,072,123, the outermdst areas of the web which contain only partial structures or
40  shapes, lacks usefulness and therefore results in scrap material. U.S. Pat. No.




In a first enbodi nent of the invention, a single width web of absorbent
materi al. such as a foaned absorbent material is fed froma roll into a die
cutter to provide one main web cutout having the desired pattgjgy g@ g 4 o
final product and two trimpieces formng along the lateral edges of the
6 January 2003 5 web wherein the trim pieces are transported to a position
on top of the full pattern strip. In accordance wth one aspect of this
enbodi ment, the two trimpieces are placed on top of the full pattern strip
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0 "buttings meAhBoughahistdpprdach respiteincmininial scrapeitde ot appliedied tid sbzgrbefie

strai ght edges i t n t hat
t he straight esc?q;es o?“‘%‘war?l“ﬁnggif"é’é"g% 018%0 g gﬁ'ceh ajﬁ{é{l%{e}g%q%t s do

not overl ap. Aprmnhawertwn the two trim pieces may be separated f| rmthe web

and oriented with ttjbelpa:snwu shbz,hsmgsbgdooﬁ 4sdsr,as1wmt gpgegdst&&&&t her
to formthe deS|red atter 3 5

r at t ern S
be subsequent | & iz Breoniunction, Pih Jepeatitg padis Rorecttbefron:
of the in\wntihmntianshreghmﬂedjtmpedvmtahstmrbMMerAkb nsnef efitfer om a

roll into a di gGofetehféneld Dafdh Jﬁ‘i@re@éﬂ"ﬂ%&ﬁ J%ﬁ%%gd her
al ong a comon 8entra(fn g’ge awﬁmb‘ffset rom onepanot er so %’%at tabs of

one web corresP¥i€lexactly to the notches of the other web, each vveb
havi ng the o d~ pdidrthermaré, nbse fdfnﬂiorpmmmcmdmmutrmmmsﬁamed

along the |ate, i i &Lf angRort ed
to a position z\[/l\%errbgmt nam%e“%g' ?’“ﬁﬁ‘@’tﬁgﬁt&”ngﬁﬁmf"%ﬁ‘ %Em F‘ sin a
full or p&bti arrm@b@maq@ﬂ.% %r%tabvlermw «M@ébwabmhgommmwers of

absor bent nat %m&ﬁmh&mﬂmm@w%;,mmb@yers of absorbent

mat eri al |nthec t:‘_ﬁ)_for in a "but g matt JOVIdea
core having three 3% 8§fer's)mﬂ’%rsr9§'8ft’ \9&'{779%‘?5% é‘&‘r%g%'t V?a? in the
crotch porti ormam@cnm spmﬂuatsmﬁvqtbemommenﬂrﬁqmgsmeleeve@anfs

Al ternatively, n&m%mg{é@gszg@ transported to a position on top of

or under thetwo bS|na artlal or full overlap confiqguration or in

a "butt" P "gap" Br'r'i‘ﬁ °%°§§ﬁ@é?‘9ﬂ%ﬁ§“%{' t%rﬁwpﬁfgﬁ‘"'éﬁ% h°8f t he

invention, a sﬁongtodumglhinabaeﬂ:enfstah&mebaﬂg steleast tved layasfoédnhbmrbeat carel into

a die cutter W%%%%E&MW@M@LGU&: B@Wo%ofﬁ:%aﬁ ﬁﬁ §hn of
uc or ned ateral g

the final pro t and two trlmpl eces es of the

web wherei n t Hghigh the,caresgristugs is forgied from W&‘%WS‘P@ eHmMREnA.o pei ng
superi nposed on the:sfmbihepwjéoebnuﬁtpmpm ihventidni o providela ranifactutisg mpthed

surface of,_.th | f e ttern
strip. Asfll n efﬁéprfq’% é{'g ﬂgasoﬁ?%I g""g@&? m?#ehfggn@&y;&torf{a#%p?éges may
be positioned marcmidwamtdﬁetm tonfigumtions depending wpen fthe desired rusayoff sichat or
inma partial owesthe chsat to provide a first aspect of the third

enbodi nent where he re has thre ers of absarbent,materigl in the
crotch portion an I‘&?@F’sd@?“a’gé'tﬁ' YNt ITYERHONAP Rrovide,an g?fP@"&h?%‘f or
the tvvo trim sstmi:qnse lm;ngtiaprmed bisodeneeffidiency aad givates sofiness dnid ftexibiligy foor
"gap" forpggt t ws€fpodi ment. I n anot her
enbodi rrent%of "tqﬁe |n g‘ﬁ’t ?@%‘tmgl ngpﬁ&;mﬂ%t r?hmneet&gf absorbent material is
fed froma roll into a die cutter to provide two nmain webs juxtaposed to
each other along a conmon central edge and offset from one another so that
the tabs of one web corresponds excatly to the notches of the other web,
each web having the desired pattern of the final product; and two trim

pi eces forned along the | ateral edges of the web wherein the trim pieces
are transported to a position where they sandwich the two web cutouts in a
full or partial overlapping format to provide a core having four layers of
absor bent mat er| aI |n the crotch portr on and three Iayers of absor bent

e o o T L,

In




According to further aspect of the present invention there is provided a
nmet hod f-or manufacturing a nultiple | ayer absorbent core (26) having a
front ear section (a), a crotch section (b) and a back ear seg ﬁ*

wherein the longitudinal |length of said crotch section equals the onblned
| ongi tudi nal length of said front ear sectsi on and said back ear section,
said core being suitable for use in an absorbent diaper or incontinent
brief, said nethod conprising: providing a single web ( 10) of absorbent

core materigal froma roll, said web having parallel straight |ongitudinal
si de edges; continuously transporti sai d ebl of i<(3)1bsorbent core materi al
I n the machine direction; 6 Janua uously cutting said

web; said method bl ﬁgordhmcauﬂeﬁhppwmyn\saﬁmmgtﬁmﬁtﬁ@ntabmrbmtmatqmt eri al

| s continuousl y, it %geeﬁmﬂwaidw.slfea he¥hyis e6thdr Ofn Ul &&@Wf@%&wne

full -pattern strl lé in é@f@eatl ng hour gl asssh&o s/ and

second si de trP'i‘ﬁ% RUES pa%é?’" it Galotg,pikh a; ‘?}F‘é‘&'ggmﬁ‘ﬁ P ng a

partial patder mesinglepwﬂmsisngamed;imaltbybe oedygee thdividualiwblys, degending apiod the

parallel strai gﬂ%ﬁ .h hﬁ“fﬂ é’émgﬁln%%@?%&n%t-ﬁ@t‘ Qxcﬂﬁﬁat%ﬂf_ﬂ%ﬂ AR tafe
&ﬁngg er, 0

| ongi t udi nal patt respondi ng to one
| ongi t udi nal e®§e lagers the VRRQUSSHIPS OF (PIGSES GaBRY i 304 plignsdiserthatrifess ai d
partial patt erﬁuswwﬁaﬂdedoafqu;m@abdhc?duiraa&wédrepfwuh pattern strip
such that said ear ect S aid rtlal attern
strips are superinp ’l'l? é&é&gﬁr g&bé‘t'g’ O‘l‘“}é'rn‘?&”c'l@ﬁ‘ssal f%ré{i Ct\"ifl %'at tern
strip; adHdsi v@?emwtwfm@rﬁ%e§wcp’aﬂmfmatm betrin also propddesa sai d
ful'l pattern Sﬁr'bliﬁ’c:ttvﬂxcf'@ﬂm@‘sﬁa;ﬁ:%&dd%wb@ttﬂk Eh@{l{é r}uﬂﬁﬂi EER)%H:E& gibdéP; and
successi vel y cutt| ng ﬁ{é}ll d cggﬁf@lte stri F%Z% TT verse di rgct i on
at predet er mi n&@d¥FQ Hity dung: Vt‘*"b‘Pégl'B Ndayenag, the Webcor es
each mul ti pl e thitkeess aixs be nintihized asd, (thmpthesmmgnabeaaﬂil wekin mhtdadhnngayer
of core materi | G d e
pattern stri psﬁil(l:)f‘yxg%)%e1 oo zllﬁmﬁuﬁe?ﬁﬁpﬁ sﬁrr&%[ %o&P l;ac Rﬁ#&sgﬂlcd
partial p&Q% erpresent |r§f5h<@opf%mrf|§ tho nanefnapregﬁé sugh nb@rbeat ot madRgialsof
said core, prekielicublsibstantisl ROSHEINEH of Rfap MiEteRdl] thkrebp elifidbtind thel need fars
bel ng a foamdmaa%%&roplﬁrgepr}a &gclaraé‘mg or recycﬂ:?‘nu%cgé n‘lﬂQos gb
" In order to achieve zero scrap, the following constraints should be maintained
in forming the configuration of the core material as illustrated in FIG. 21:
25 (1) The most important constraint is the longitudinal distances of the
crotch and ear sections. With reference to FIG. 21, the distance b=a+c where a is the
distance from the front edge of the front core ear to the midway point through the
transition between the front core ear and the core crotch, the distance b is from the
midway point of the transition between the front core and the core crotch to the
30 midway point of the transition between the core crotch and the rear core ear, and the
distance c is from the midway point of the transition between the core crotch and the

rear core ear to the end of the rear core ear;

2) The front ear width equals the rear ear width; and
35
3) The transitions between the ears and the crotch must be symmetrical.

In a first embodiment of the invention, a single width web of
absorbent material such as a foamed absorbent material is fed from a roll into
a die cutter to provide one main web cutout having the desired pattern of the

40 final product and two trim pieces forming along the lateral edges of the



According to agai n another aspect of the present invention, there is
provided a nmultiple | ayer absorbent core (216) having a front ear section
(a), a crotch section (b), and a back ear section (c), wher @i antif§ 2003

| ongi tudi nal length of said crotch section equals the conbined | ongitudinal
| ength of said front ear section and said back ear section, said core being
suitable for use in an absorbent disposabl e di aper or incontinent brief,
characterized in that said core conprises at | east one integral ful

pattern strip (214) to provide at |east one integral |ayer of core material

whi ch defldteswtttezh&teme@ﬁmmds mrtenepmeaw an%ttbalonnaptoem fall pafRémof core
material (210, | at era ch of S artial pattern

f
strips corresy B’nd)sm accoéﬁ:ﬁ’cﬁlw n%"cvﬁ'sf’?taé’? lgﬁfgf“gg gk g af PEFE Mfher ei n
said parti al piated@nnospﬁhp@ﬂemetcabﬂmapewowmmwbenedhtawe bathregne

integral |ayep ﬁbfﬁwmﬂm%&feﬂ%&cﬁ%m ahd o 18yckd\6F sBRGBEAdL Cation

concl udes vmth cI articul olntin ot and.distinctly claimng the

subj ect mat t eMGH t‘ﬁéheg?"égéﬂF iﬁ?éﬁ%‘ﬂ'ﬁ‘“‘l"g e P {timRieceh age gl '{ﬂ’é dilhdent i on

will be hatt epanui@eedayo;dtéré ﬂ\enoﬂcﬂmsﬂmdlmyumthhemnﬂﬁbﬁmdmmdcgnbewmaw ngs,

|0 bl ch 11 Keerbith raNEg mwgy&m&iﬁ@%ﬂ ngiflRik giongtmr& tchfald?and 1S 2
ew ustrati a met fo

per spective Vi manutact uri n or bent
core of the m@mmﬂemrpsﬁs FIG 2is a perspect|ve Vi eW|IIustrat|ng a

variant of the mahhogecdhid \apect) tht Gwo trimOpidéeds Liré Yin 2Dsantt Plafd. GAs3a ififsta

erspective vie |I t f nuf r.in
gbsolrobent tor‘f‘a%#“?" M&‘l’%?"‘ﬁr&&% OSEE% "%Eﬁ"gﬁ Me‘gtﬁg\})é'%g
i 11 ustratlisng farmatrwhene ﬂ&fcﬂhbﬂsmﬂmf@hﬁpwtma@ﬂakm ﬁc@ﬂewtwme t op
pl an views ofgany t%rm}e?s i 1R BorW‘%QrsOfA@p%&?H&mf@ﬁﬁb éthe tw® trih PicBTard

pattern cutout acgor dance th one pect first enbodl pent of the
i nvention in I‘P?Eﬂé’pt ?qm%ﬁéﬁhe&&%ﬁ “‘ﬂﬁ(‘%’“ gabsprosatamategial I the i ews
of a single veedtril loagitalinah acear éfctlie cratchr andl mdnmsgofampahﬂemnt}muhaw | n
accordance Wy AT d

I nvention in \%’\ﬁ?eﬂﬂ&ﬂﬁ%rl m{)%rggielghg&t&ﬁél?}lg ggctﬂgguﬁgggre g‘%"g VI ews
of a sin@le wibyttinghesansithatiheiiepiccanareinteadedndonchaplongthe

accordance W thb tifiqlidtes. TR ein "ghp B Gnteaded to Mieadi 2R 'the errda &tofotilet he

Uows of a i Eeege By ma Site wih et Bline EP%%W%}@%‘? AL ng Lﬁ? out
i n accor dancetrif piecen mayebe sepasased from Hbe sweborand 2orentedhwathnthar faight

i nvention; Flghgidinsl adgrepammpagbdvaemm& & Fdraf u:emeafbda;h&eﬁm@i mtzpthen
structure |n Cﬁglrdance w t h %’ asBm{y of the rst rrhodurrent of the

i nventi of RFtSy fornmat;
FIG 10 |s a crods swond)nmbodmmctﬁthe hweatimr)rabmﬂe mdtbshmwftabscebm FIG 9

71 ust rat | ng el i B BalE sl di Glner o bidvile oD P el fllapsed 0oy
of the first "&Ph Bnﬂahﬁ@B'Pﬂ%Fﬁ“"af"#‘ﬁé“‘? At e Preres ‘ﬁé‘ ‘53?/ Fappi ng
trimpixel irnofonpavebicoirespondsl exyctlyas ttrniotdheof the other weh;raadswetehamgnhé Vi ew
2 15" R M s o 46 e ety a2 1>
anot her aspecdges Ofﬁe webr wherein thetrish picsefoarg itrpsported te Bepasition yrheemthehowi ng
the two tri mmpiyeee sandwiched Hetiickn Ktk fwa Wb cutouts in a full or partial overlapping

format to provide a core having four layers of absorbent material in the crotch

portion and three layers of absorbent material in the core ears, or in a "butt" or "gap"

35 format to provide a core having three or two layers, respectively, of absorbent

material in the crotch portion and three layers of absorbent material in the core ears.

Alternatively, the trim pieces may be transported to a position on top of or under the

two main webs in a partial or full overlap configuration or in a "butt" or "gap"

format. )




" FIG 14 °is a cross-sectional view of the absorbent core structure of FIG
13 3 5 taken along section Line 14-14; FIG 15 is a top plan view
illustrating an absorbent core structure in accordance W th gnrhbsy 2agpect
of the first or second enbodi nent of the invention showng the two'trim
pixel in a gap format; FIG 16 is a cross-sectional view of the absorbent
core structure of FIG 15 4 o taken al®%ng section |ine 16-16;. 6 January
2003 io 5 FIG 17 is a top plan view of an absorbent core structure in
accordance with another aspect of the first or second enbodi nent of the
i nventi on shownng third ienbodineint ofittbeltinyeation, ad Isingleutvidinvayebt of rabscebdntt wo tri m
pi eces in putt. i ¥ . t o : cond main
Cent s web; Mgl i pAont ROl B Y HBERLEp BARIAS e ik WEE clBKERvidh B8
struct ure égsired gattern of ghe finalproduct Anddwg B pieges fasmed -alqngghe glateral 5 ¢ op
pl an vi ew efgefiof thavesbbelnirein alicetrin plecéstare twisted ez Ao akesdCEBOMN pirlar ad1béihgr aspect

of the fi riﬁ?ﬁiﬁ?%H%@hw;&%eﬁﬁdgﬁﬂ:mﬁotdpﬂﬁd Y GBb U5 Q0N Y @ T TSt

web cutout” 1Ty cut away to rev I'm’pl écCes in gap for mat
partially tris) pisad facevtheppresurfasy efthefull patiera stiin- n Asdnttes figsesad 15 F| G
'[20ki % al or cﬁ?ﬁﬁ' [ ts,\tggwé@ﬁidélﬁgn lehﬁ??bc%&iﬁoﬁédrdl)kﬁdﬁ_@meﬁ;ﬁlG 1'[9 t
aken al ong, secti.on |i - 'ang is ato an view a cut-ou
pattern il‘?‘ﬁtgf'}ﬁ’??r‘fb_atﬁﬂgo %‘%??W_gﬁéfbépgﬁ%] ‘3!‘("%2‘?’5?{&%?"0 %fb@'_a% bent core
oI thte pr esspext of thedhird embodimentBelicat thetofelmsithot l@qsmfabhxbdmmmabﬂ_ Thte
structure : i 0
in Be drbien BOARDAd 1Y Filrs OF abloltlenDa A ih HRSDed furd, Hr 80 QRSNI P

their use as absorbent, cores | i sposabl e diapers,” a i ncont'| nence
product s) tREYSHRSTN3Y be in the same plang suchasip g Shutting™ arigep"fopmatin @eavddeood t hat
't he pot entdnathepgupeit@fthioembddimée. st ructures of the present " invention

houl d t b g I . . 2.5 h
Zf glrjemeg'?i ongéklc#g%‘g‘gg e af%&l C g%.rpllg—é‘&gl Oga ot ﬁ‘{tﬁéﬁ%egiﬁsa’%i%%gabl e

absor bent matenal isfed frompp goll intg p dicgeutics re pravidertwalmain mesbaiistapgsedatons body

exuda]'E es, lelatlﬁbthﬁt_sa'lodgri &ﬁmn?@ﬁ&itmﬂ?dg%&h&bﬁ'_séf%ﬁﬁl \que i}.b_ﬂ@ﬁls?&at g#eetatlsi ke. More
specifica t termrefer any .ar e ich is ed against or in
proximty 0tf é}‘? H’Sﬁ E%ng?&tcﬁga&éégéﬁ“ %‘%é@@‘?ﬁ“&ﬁa’ 'o??flélg’r?g ?lﬂ\gng/g\pi ous
exudat es diesitsdapattetn of the fnab praduct) ad¢ twartdmapidgéasiformdd glong thentatareled to be
di scar ded eafdsedf the WeBGhiferdiit thd trinf pleckshfre Afanbpor@d t8'aCpdiftion! WiGOURY t0 be

| aunder ed or, qt h}e}%vm se restored or ace‘gl‘%tli Inff? grefterred asge t “of the

i nvent i on Saidyachythe Jyo yveb, futgsan @ full of Rartial overlapping farmat J9RTOVIHE & di aper
product . Asretaeuig liaurdayers dfabsarbent heiteqabin 'the edosshsportiorcandthcbe dayarsrafnt

gener al | y hQiifkaPihaleRbAR e GAEledrll P & PRIN™ (5122 8P R “S4p¥ formalS Prodfagut the

I r r
over to Saocorc-having two or threc layers of absorbent material in the crotch portion and

three layers of absorbent material in the core ears. Alternatively, the trim pieces may

be transported to a position on top of the two main webs in a partial or full overlap

configuration or in a “but" or "gap® format. -

According to further aspect of the present invention there is provided a method for
manufacturing a multiple layer absorbent core (26) having a front ear section (a), a crotch
section (b) and a back ear section (c), wherein the longitudinal length of said crotch section
equals the combined longitudinal length of said front ear section and said back ear section,
said core being suitable for use in an absorbent diaper or incontinent brief, said method

comprising:

providing a single web (10) of absorbent core material from a roll, said web having

parallel straight longitudinal side edges;

continuously transporting said web of absorbent core material in the machine

direction;



3 5 of the wearer. In general) disposable diapers conprise a liquid

pervi ous topsheet, a liquid inpervious backsheet joined with the topsheet
and. an absorbent core structure positioned between the top SB%EEW??Q @ye
back sheet. The present invention relgtes to the absorbent core's ug ure
and particularly, to a nethod for nman ?acturing an absorbent core structure
havi ng "zero scrap", thus 4 0 elimnating the steps for disposing or
recycling surplus material. 6 January 2003 mb5 Traditionally) a web of
absor bent rratﬁfniﬁﬁ{l ,_isg},&@tmrgsg{d@gb;by putting energy into the web. This is
acconpl i shed by pdf I'ng the web at various places via nips, S waps) etc.
and the web) in turn, drives other rolls which include idlers, tracking
devi ces, q%c. Because, of the hysteresis of certain absorbent materials

whi ch e ‘@e?li‘f’gﬁ?‘f}g\%’%rﬁ‘ife%qeggi'c, it is inportant that the web naterial be
pl aced under mninmum strain and, 10 preferably) the strain should not
exceed about 1% . In accordance with the present inventiogn, each of the

rolI's in the sétwel of shisorpentnore matgsal is confinupusiy swdongitmdnally o wehat t he

driving energy. s t. n ) . ri : 2S are
driven at theyegg?{g%%&ggg?ﬁﬁ%%g% rf‘gfﬁé}ltegﬁ]lﬁﬂﬁg?‘pg‘%@(% % ea\hé%ﬁjél%%{agﬁen order to
mai ntai n suf f dhapenid fvebaddessindisidetttim sipee (1Ol 8peach of edid stb aithgidees 15 no
nore than 1 % faster than the precedjng roll.e(%e(%ﬁgggﬂ all%ésojls are
driven at thePTe¥ineARAELA! patherp strigrhavinga stra ¥ #° fesBidunder goes
some strain. I s Shel Wby ; ; when t he
web is tw ste@rﬂgérl?tﬁ%g%trl]e g@gl gsfﬁeﬂgw%e strglgiﬁ?]d% pggite{(%lﬁ%lmlﬁgaqeir 1% when
goi ng over a edgehatiyg pipotpen cemésponding toodnet dfsaiddongitidavabedges ofGaslfully t he web
thi ckness) the strai.n can be set to 2 0 1 %and the mninumroll dianeter
can be cal cuIEﬁ"@H‘mp’t he formula: 2 1-a a where t is the web thickness and
Eis the strain. The dianeter should be greater or equal to "d". The strain

in the web is also naintained under 1 %during the twist by 2 5 selecting a
ni ni num hei ghtontifiuausty arigntieg said partigl pattemystdps relgtivete sgidatdeasipnedllh | engt hs

of the center_of the we nd t : . hr ough
a helix, set tgaﬁtsrqq%p %"fc?‘étl’% s%fi “the g%%}?%ali&%g’ﬁ@%%%(}fgglﬁ t leag%&%fﬁnum
di stance h. Thgpdwt bupetiipbsddia rogifiragior svithnmidlug feagteanei full-paticrateip; i n FI G 3)

is also determned by the angle a of the twist roll. The angle a is
determ ned by: ¢ a= arcsinCd) 3 o This equation only works if the web path

i's perpendic : : : Ty g k i st

o [e BT's et Besit Ay hORIAL i sfpSrirpol ol bR S R A by ' 2003
iz 5 Wiere b todomhe calitBimamcraultiptedexar comppsite sii;@nd hat n i s an i ndependent
vari abl e and can be any integer. It represents the nunber of cores the trim
pi ece i s phasecesssivelydutting kaid composjte suript (28)kindkd taiseerss dirédtiah ah i S gr eat er

than the mni h_det.er.m n arli.er. The.trimrqlls are not fixed in

pl ace. They @%65?5168 "?tSrVQ@g?)ﬁFﬁ’e ‘W?%f’ﬁﬁé@%byﬁ“rgﬁ@%e?t PEEsisgltked as there

laid on top afultiple layRi sbsordent o€ cathpediEatledaf oﬁehhéﬁa@ldger Hdrd @%eﬁ?rt i cal
an

axis it rotates about are very inportant for proper web contro
tracki ng. Thevhighhdefimes theshansof seid seredind fwapartiol patter sitips ofaode matetialk r ack

towards that aRsdif 1298keral edge of each of said partial pattern strips corresponds to and
aligns with a lateral edge of said core, preferably said absorbent core material is

characterized as being a foamed absorbent material.



During the twist, the center line of each trim piece nust remain tangent
and '15 perpendicular to each roll and to the new (or previous) web path.
The rolls are sized and spaced so that this constraint is maipntained, This
determines the roll separation distance b. The axis about whi AR 24Pst
roll rotates is the same as the cente®Pline of the trim2 0 piece. This

way, the geonetrical relationship between the trimpiece, and twist roll is
al ways mai nt %mmlﬁ%b ddath ax{wtttr a§pdéteopthebt@eﬁtqhte)nno}th&t&e iS pRUER IS S' m | ar
to a Fife unit whi is a web l'ing industry tracking BVICE.

present syst anulfipledayer ebwbent notet{aw)r havingesromti eapsectioh (#, ﬁ Erotchy secme

use” apbi ov; maP bR EOuE o sbliontef pfes B e il oo s st < of

rotation of tsbﬁtdnre’qtukllsm]ge mﬁtnemngittmﬁtlnatgemofﬁh&h@m dor s@etidRiah@ 4T Web 10
of absorbent material) fed froma single roll (not shown ?Crs cut 1nto a
desired patt 3Rk B3F sgctias, 3ig caredeins %lrtabltarferruwens absmrlpmmdls;iesahlddlhper pattern

cutout 14, a fi imstri 8 in 3

accor dance wr({rrltt{c?)ﬁhlted:léedrtrbmo@|f ?rg%aét Mﬂ‘eﬁt‘aﬁ%‘ﬁ? gf)etn&,&?itresles ?ﬁ@a%Be l“éegfﬂt into
the three patfuldpetted suiph(@14) th pravide pttase pneihtegsaldeyerafdord tﬁﬁtbﬁalmtﬁé}?s)) the
mai n pattern ﬁt ou %%ﬁl C%E]S%Hues in the sane plane as the original web 10)

while the fird P &QEE apg tHe HaWaéPéféFraﬁHlt@@ifde@ thateralf i r st
el evated driyeq,s [ nt erline such that
first trim p| ece ?8 \lvgé}gglr%ﬂ? %gal e@%@&%%a%? tog %‘au pat ta([elrgrrrt1 B e éRﬁ“%‘ 4. By

virtue of thdo anﬂ@msweﬁga hseralr@‘gebéshubyorb; wheretir daid pireiglealbrr iigd drve to
the full patt e Swex%g ea% t(rite frrtst trrmplﬂece 16 shifts in the nmachi ne
di rection anc?i1 %ﬂ Q fid Al fepst oo fpeella¥Sut 14, Just prior to

conbi ni ng the fuII pattern cutout 14 and the first trimpiece 16, an
adhesi ve bonding material nay be applied continuously or intermttently to

the upper surface of the ful | BoefDescuptmatafithe Deawdngst 0 4 0 the | ower surface

of the first tr t fﬂﬁﬁ?ﬁﬂriﬁﬁgo the 6
January 200 w?ﬂoaye C%Ph%rnb@glr}rﬁgﬁpr ocessi ng étoq"m{%nof’ ng net hods,
such as th %MWK’ dirPresent inxention, itdy beficved dhat ithe pl ace of
an adhesi veimrmheﬁ lwal be B'eh&ri‘:ﬁwﬁdod fromnthe ftlewing deseliitiofand thé drdinings,

t ransf or mat; i mpiece 16 at second

el evated ro +%|ﬁ?ﬂlﬁ °R£rf’odurmgﬁg'd%§4§1ﬂ§%éndtarj§%%éﬁ?o be transported in the
nmachi ne di rect iF86- tloisaa drerspestiycoyiey dllpymtiag @ methedefor upafactaingeyier t o
separat e t h8soibént chledf thepréschEin@entione Structure 26 havr ng three | ayers of
absorbent materjal_ in the crotch rtion 28 of t e cor tructure ‘
26 and two Iayeig'% %ﬁﬁﬁﬁ?ﬁgﬁ Qg??%ﬂ“ ég% ﬂﬁ“d% structure
26. As illustracted in FIG 2, a unrforntmeb 40 of absorbent mat eri al
having a slight broader width than the web shown in FIG 1 is cut into a
first trimstrip 42) a first full 15 pattern strip 44) a second ful

pattern strip 46 and a second trimstrip 48. After the web 40 is cut into
the four patterned strips (2 trimstrips and 2 full pattern strips), the
full pattern strips and the second trimstrip continues in the sane pl ane
as the original web 40, while the first trimstrip 42 is tw sted and gui ded
by a first elevated roll 50 angled relative to the nmachine centerline such
that first trimstrip 42 is superinposed 2 0 on the first full pattern
strip 44 or the second full pattern strip 46. By virtue of the |onger

| engths traveled by the first trimstrip 42 relative to the first ful
pattern strip 44, the first trimstrip shifts in the machine direction and
aligns with the first full pattern strip 44. Just prior to conbining the
first full pattern strip 44 and the first trimstrip 42, an adhesive
bondi ng material (not shown) nay be applied continuously 2 5 or
intermttently to the upper surface of the full pattern strip 44 or the

| ower surfacge of the first trimstrip 42 or to both surfaces to tenporarily
join the l|ayers together during procassing_ As the first trimstrip.42 is
superinposed on the first filll pattern strip 44) the second trimstrip 48
undergoes a simlar transformation ("mmrror inmago) as the first 3 o trim
strip 42 at the second elevated roll 52 as the first conbi ned web 54
continues to be transported in the machine direction. As the second trim
strip 48 is superinposed on the first full pattern strip 44, the second
full pattern strip 4b is picked up by the third elevated roll 56 and
subsequent |y superinposed on the first full pattern strip 44 such that the
first and second trimstrips 42 arid 48) respectively, are positioned 3 5
between the first and second full patttrn strips 44 and 46) respectively to
f orm second conbrned web 64. The conposrte structme ~ 58 contarnrng the t wo

r 11 . a o, I T . . o M 4 a




6 January 2003 14 5 portion 62 of the discrete core structure 60 and three
| ayers of absorbent material in the "cars" 64 of the discrete core saucture
60. FIGS. 3 and 4 arc simlar to FIGS. 1 and 2 except that té&ganuipy 8603 s
transported in the machine direction and as the first trimstrip 82 and
second trimstrip 84 are picked up by elefated rollers 85 and 87)
respectively, the first trimstrip |0 82 and the second trimstrip 84 are
twi sted 180 so that when they are superinposed on the full pattern strip
86) the topssurf$cFIGT3 ik agpetspediive idempitlusiadtg bhithdrapethod forGRanafactuling fivd |
pattern strip 8t)6$brb1;nec(;ré5§&c§} etgnr",ier;‘pl jece may be twsted 180 prior to or
subsequent to BE’N ransported; over The second horizontal roll and the
second sidetrim pi dring POESPEClive view ilwtating praniapt ef thg meskagushawntio FH@i ng
transported over the fourth 15 horizontal roll. As shown in FIG 4) a
second full patter rd,88 is pickup by. the . thi.rd el.evated.roll 93 and
super i nposed on thglc;}f)r?ﬂ%ﬂeade \}\%"08@’2 “'f‘gvsf%rarﬁ"églﬁmtgs‘f'?beoaélﬁog’f%ﬂ‘ﬁfc&ﬂni ng
the first 1and showingia pattem sutobpin BRordante Svith orssgspedti ofghg firsp embodiowatdof
bet ween the fi f3tinvehfidn iRNHERe §inf pilceSBvé ithe second full pattern strip
88. The conposite 94 (FIG 4) and 95 (FLG, 3)..are cuf .into discrete
core structure 20 (ﬁF‘é"iﬁ‘%Q"@Y‘cﬁ'ﬁl"é“ %931%5{‘6#%}1‘&?;13 absoghept BAteHdr t i on
98 and car por thoeingd® patidricSutod irSstcotdancet with anathemaspestnofihé fitdd brhasondg t WO
}l ongi tudi nal c kot Vi g i L] trip 102, a full pattern
Hﬁ&dﬁ:ﬂ&ﬁ%mm gﬁé&&%@tﬁ@@%&%&

strip 104 and a second_trim I'p sShows the first trimstrip

102 superilfposed JAGShda{7hiare o plan iicws of 3 sipgle pidth wab efhdhserbentemateddng
trimstrip | O6showey 4 PR du@it inhgccbidahde With afdtRerSispbdd dMth¥Vikst or Zeonbi I St
trimstrip 102@%‘%% 'gﬁcond tri.m thl"g 106 .over(lggg to forma conbi ned web
structure 108. S oL TGN epPR 1R Bchite NI RISES FU™3 8ot ure 110, As
illustrated in FI G3GS68&a-80 arataprplimoviewsob alsd@ld svidthgveh off abgbrbent materidwer
width than thespaekheS ROPdR dtddp: inSaccofliahe GHth IaAbe? dshdct HIBUHE sBeohll | P
122) a first trimpiece_124 and a second trim piece 126 and assenbled in a
manner si fi0 arcptpdiment obthginyeaten; o o ovi de the core structure of FIGS Sa- Sd
except that first FIG fipa expepldnddea illhstriting ae absudbént icoteptracmrelidGcesrdargbut t ed
agai nst tech q;,i?ﬁ Iaﬁ%gt g2l Pibolsias r:0vi i :
structure 128. (e?ngo, |n§fd§\\%\e%§thas t wo 12@3‘?5‘9‘}5 Gg ggr be ttﬂgngngwgi n the
crotch porti orfixsiesss it hll oyedaydormast ure and two | ayers of absor bent

rran{)e(rji al in.th.eI | FGs 1019 atdréss-sdctid nﬂfvri]&shmma_assweup me;gu\m'rddefm.sf )5 _
enbodi nent, i s ,il]ustrat S .,ng the two trimpieces butted together) it
is also WIEPhi nm]ﬁ%‘eﬁéc"ﬁlsgégof"q’gfl??#é present invention to enploy an even nore
narrow web nat eri dIG140 sx peppladevieweof illnstratiog anj absprogntd cerecgrugture jim

pi eces 142) 14grord@rdeSGit didkber aspect Gthe AR br isB&nH enboliniBnP bf BRSinddnBion
"rested" on toSBﬂof 'Bge full ilg\%t.ter.n cutout .146, .t re preferably spaced
apart rather' ¥R%HE ??HHH’P trigy pieqes fp DAYl OXEflaYdBH AL on. Thi's concept is
illustrated in FlI G3G. T2usbcerobs-@gtiorahvigw aofltheighsodtent stawturd of FIGoll taken

enbodi menyg Ofyy ,{ggc&;&qﬁng_yﬁventi on in which a uniformweb ~ 150 of
absor bent matercls /|

| _1s.to provide,a first, fuU pattern cutqut 15 a second
full -pattern stri B‘.IéSP ‘§i‘n‘8PtP!9ﬂé’Eﬁ)‘é stratipgrat 2bserbent E‘fal"%%faa?‘:&r“ﬁé%‘)"“h%
January 2003 kSpdrt f fthe fifst or sevopd eerbddufiernrnd the frveativn thowingothectvolidn | n

thi s enbodi neng f.i ,pi ece 156 and the second trimpiece 158 are
assenbl ed to. ri)é%cg%/?@gagﬁtﬁhﬂ‘d:nag%tern conposite 152 having the first trim

pi ece 156 and t he FE@cbhis 2 rross-prictienal viewsof the absasbent gare; gpicare oA EIGy ]
pattern sggi ptﬂéﬁaidhg\waﬁhﬁh@%idﬂ st trimpiece 156 and the second trim

pi ece 158 are abu gai nst _each ot he |l ong a straight edge. Wth the
first full io pat ttFi‘E'n lgt Fi B TBZ&%J”T‘%e‘hﬁ%&L’gi% &Sggbefgpf@és %ixggturcn "I ace,
t he second naiancqrddrice withsinothor dpéctanfithe Srstviot lsecond embpdimentipf theadnveation stri p

152 to furtherg kg W%gg&;ﬁq E%‘%ﬂ where the first trimpiece 156
and the second trimpiece 158 arerﬁ tti r}g each ot her al on th?ﬁ%s ai ght
edges, and are saffvii LhiP pRsRsEHO é“’f"i?s‘f“’ﬁﬁ?‘ﬂ"’%‘ét‘?@r%‘%ﬁﬁ‘?ﬁ d the
second fukb cesMeralongiséqtiodfide 1@16pr ovi de a conbined web structure 15 160 in
which all of the conponents are aligned in the desired design format. The
conbi ned web 160 is then cut transversely and separated into discrete core
structure having three | ayers of absorbent material in the crotch portion
of the core structure and three | ayers of absorbent material in the "ears”
of the core structure. The enbodi ments of the present invention and the
multiple configuration of 2 o each of the enbodi nents are better understood
by referring to FIGS. 9-18 of the drawings in which FIGS. 9 and 10
illustrate an aspect of the first enbodi ment of the invention where the
first trimstrip 170 and the second trimstrip t 72 each extend the full

N Y o o o - o Y 4 1 I 1 . x o, o A — o~ " o




3 0 core structure 196 has three |ayers of absorbent material in the
central part of the crotch portion while the outer edges of the crotch
portion and the "ears" 204 have two | ayers of absorbent rrater nua@ﬁ
illustrated in FIGS. 13 and 14, the first trimstrip 210 and co
trimstrip 212 are placed on top of the main pattern strip 214 in an
abutting configuration 3 5 to provide a ore structure 216 having two

| ayers of absorbent nmateri aI in the crotch portion 218 and two | ayers of
absorbent material in ttte "ears" 220. As a further configuration of this
aspect of dhe 'HVﬁ@ue@ a 1Ppihd Uity bF biMbBUoREfc &30 sl BERI. Wigh™ PI ece
212 are in a parallel % are space, apart an, a £im

agai nst each #OHIF 2SPFR] %f the st ‘@fqucfﬁ‘bpé“@ﬁb‘?ﬁt ?WVF}"GSS*“{‘S‘“&H@‘S!GVC 6

January 2003 dfodr ﬂamﬁlpqixhamﬁt@e@%mwo @tm pltees ViRt fopMaBpartihllyupdefeat ed in
FIGS. 17 and 1%“% 5rst t,rimpiece 23 the second trim piece 232 are

pl aced on top‘% I"fvcﬁ!aﬁ '%‘qt"i’fcﬁ cﬁév tn an abutti ng configuration in
t he sane way thatFIQnéBtw R rergrisseaionalracw of thedabserbeftecdre strugsatet aff FIGs i p

il lustrated idgkdd Sng sbtichIcheid-18) n thi s enbodi nent, however, a second full
pattern strip 23 aid on to et trimpieces 32 so,that 1
o the trimpi ecegng’r L)ésah(!i‘t’/ﬁ Blﬁ'é %e?é\ﬂb?t’%éntf‘iof% il “bé‘f")t% Mee MiBut 234
and the seconuotier aspeett efahe fictiposecotd b thivksemtrdimént OFH@mSI.@)IOO lskowiegal ti ng

core struct urgga23& Bﬁ@utt yl&ym &f c@&;%p% QJ Wg)t ch

portlon 240 of t he stru re"and three | ayers of absorbe t mat in the
‘ears" 242. F’ﬂ’?ﬁﬂa FEY3Le saerRhmain CeMer Weltir d enbodi nent of t he
i nventionk the f IFIGt 20 lis ancpisesetidid) viendof the ababentl tdre mrpdteeof TAG232 are in

a parall el pltﬂ'?xaﬁ’&hgs@&fonstﬂx@%%aﬁﬁ” rat her than abutted agai nst each
h

ot her resultlng ation of two layers in the central crotch

regi on and thr ee HlGy@a} & # fton plen otew pbyicetnent panem ibetqating thet felative shape
iIlustrated ianddif@asioddofdithbdstbentRbicf R freseidl iaventibROdi Ment s of the present
i nvention have been illustrated and described, it would be obvious to those
skilled in the art that various ot her changes 2 o and nodi fications can be
made w t RBOut departing fromt atadr IDd péntibtse i nvention. Wil e

the mul'tiple confmqu&a&uee%fetct%m&mt& d&crtdee i PR AR

partlcularlylllu ted in Fl

]léx,n & Pg_‘nt to Qse _
skilled in tmseas t GoFesdn disesebly tmsg 1) C‘SFG?“'“@%‘H in
FIGS. 9-16) tahéd tﬁehlﬁ;hawdvaemsmld&wuhddrﬁbqni emeshcnpojcdml fpplicatibnoof thether

surface of tRg, Llds B Ghrlsenf fn'vgm[oﬂrshpﬁtﬁledt "L LR Sﬁpda[b%&’g%péo%es ey

be pl aced on opposite sur aces o atterns rep itron to
t he conf R§ur StTHEHESS] o1 §uehy afasemengiongdcdispasab anmﬁ&‘th Herewn gitere dlie igim be
pl aced on an preiabmﬁbm«bem&tnm'trh&ts toldny afitld whibh absortis md coheinkibbay trim

pi ece may be d o the of o | | tt.er tr nd t he
second trim F?i%é%ggrray 8'% 3%‘3 m%%?zﬁ.e ocfl‘g’r fb#’ IB%’ah e%éstwpé‘
Furt her nor e, spesefically this |t¢rnptc€ncet9 anyyarticle whigh duiplasrdoagpinsti aran proxamisy faul |

pattern stri ghébsliyl dtahewWaker id'hisoRPdrdSontafii the Rafdls dBddtbsdiSshatged FohCl NY
rel ati onghi plt'lé E’?qelther Su?aﬁﬁce of the fir t full patter

t
Covi ous! 30 M bedmapd addiionaly it inndes do bs iegided aflsna sl e (- abe
"overlap") " aftidés ae nbgaphdbdnm las\dpved\momhtryvmtessuorddeot remsedos Inher ef ore

intended to Rnﬁ:'ﬂﬂr )Fg(qu
nodi ficati ong Eat a a*hl n t gf:egh%bé? mﬁﬂ’l& t e i ong anuary 2003
17 dains 1. Bg"f%r A gf"ﬁ‘l“l 'PP‘;SI ﬁg’éy‘é’r a‘éb’é‘ﬂ?’ﬁé‘ﬁ‘t"“bore
having a fr ongt:nceﬂly \smtbydﬁfamamd mb&hmﬁﬁ fs amddis avdom abour alie lbeet tosy

wh | nbi ned
ongi tudthal oF SRgVHTT o gt Bopall® "’ggg‘?. bRPGF L B Tl 7011
said core benlxntydsxnp*traxbuebamheatgempdtwath thmtopshsetnandinabearbent cprecHMERFfent

brief, said wgm%ﬁ;&hmggg s}%pwdc{h@gacgsﬁéchgl e web _ of absor bent core
material froma sai.d We% strai i

? aral l.el ongitu al side
edges; conti nuou ?pfﬁsﬁhs"bWt'?'hﬁf A tg ‘5& BFbeabEYF ‘f‘“t?o?"g H’%‘I in the
machi ne di r etd a orethod for manufacturing an absorbent core structure having “zero scrap®, thus

40 climinating the steps for disposing or recycling surplus matenal.




continuously cutting said web; said nethod being characterized by: said web
of .absorbent core material is continuously cut longitudinally into web
sections having at |east one full-pattern strip having a repga 200

hour gl ass-shape and first and second side trim pi eces each of sal
trimpieces providing a partial pattern sifip having a straight edge
defined by one of said parallel straight |ongitudinal side edges of said
web and an opposite |ongitudi nal edge having a pattern corresponding to one

of said |ongitudi nﬁadﬁiggﬁf?{t wacﬁadfqu%t %Hrﬁf i c%ln{rblﬂtg ﬁpﬁqﬂu‘%&é}%}ymto

orienting said partial ern.strips relative to sa
full -pattern sthFlVbesJ@Pf ' F%P@Bﬁhdd BhPUlg%'chFdY?é ap Merious iPHCes Bt BIFS.SERTARSNS Of

lsal dt parti ?l | Ioatt@ﬂnhetvé& msnmeinsmh¢rlrmm§\eﬁch thcludgidtdrs, &Edcﬁﬂg\&tﬁ&ésabdt at |
east one fu SiV sAli u artia
pattern strips ?&' a{;fgth?thﬁ paft"g?ﬁ{‘é'f F%/SBRFRP %&“‘3‘@‘6 OHE“

| ayer conposi teagicr itds imprftant ghag gheuwely ol hepbeed:eséqrvenynmsmgné,al d
conposi te fdrlncfeadm\etw.&ﬁamaaodacwdbemm predeterm ned intervals to
formdiscrete nuIHkae l,a orbent .cores e qu|tl l.e Ia er .absor bent
core conprising at 9“% &HﬁeBFﬁF‘PEV@?mbfmébﬁ lg L9 i nes
t he shape of seppdrawrle ingependemsiypdmven ab thattthe drivisg engrgy m‘naidepcrrdameupcml

wherein a | at efghyes §herdl. ﬁaﬁbonguéamna%ms%e%&q{oma&nwﬁ £RGheaponds
to and aligns vvlth | at.eral edge of. said core, pref erE y sa d absorbent

core material W& E’WaF‘a‘E‘fi%fr 2%“‘&@ wel tsasieny lbshogld beo  The
net hod as 1@ ai nemofethal Werfastervhar the r&admg Mb Even alhen albfolls awdxezerr&t thei al

subsequent to n _stri s and t wo
si de pieces i sgﬁ‘ s%g%foj% tB{o) }g‘?&% vfh% Ih01(3’0%0“ ZC%O??‘%OrOIS?’mn
plurality of nhiowagehwhen ths st gwm\fcsmrrg sndswherethei web nsatvq‘lstcdsﬂum theont al

roll having a ;mt aihcas?ét‘aﬁ: ns,raerkd. hCUddRF lW%b@gHﬁFva?a%ﬂ tge@perOf
said web; a sec n ho i, Z0 axi s ob bque to the

L. N rpzeonta
machi ne di rectsie ofthe g0 B’“"Efr’t ﬂ{}\"d'"fgﬁhlc%‘%tth'\ E? |‘h%m*ﬁ§a% t8i%9ont al
axi s per pedi cl%andﬁmtmhmmamﬂildumcdtrrcenbc caicubdtedsby the frmuba: f ourt h hori zont al
roll having a horizontal axis oblique to the nachine direction of said web
and a fifth horizontal roll having a horizontal axis perpendicular to the
machi ne direction of said web, 2(1-¢)
e

where t is the web thickness and € is the strain. The diameter should be greater or
equal to "d". The strain in the web is also maintained under 1% during the twist by

25  selecting a minimum height of the twist roll by calculating the different path lengths
of the center of the web, and the edges of the web as the web goes through a helix,
setting the strain at the edge to 1% and back for the minimum distance h. The helix
that the web goes through (as illustrated in FIG. 3) is also determined by the angle a
of the twist roll. The angle a is determined by:

i)
a= arcs d

30  This equation only works if the web path is perpendicular to the rolls as it is twisted.
The height of the twist roll, h is determined by:

h = [n (core-length) + b - xd]

2



said second and fourth horizontal rolls being elevated with respect to said
first, third and fifth horizontal rolls and said web sections being
transported under said first horizontal roll, and said firsg ahogyt20osn 6
January 2003 19 piece being transported over said second horizontal roll
such that the path of said first side tr|mp| ece is perpendicular to the
hori zontal axis of said second horizontal%oll, and under said third
horizontal roll such that said first side trimpiece is superinposed in
registration with said at | east one full pattern strip, said at |east one
ful'l pattern sWhegs bastheghistance betwisen enllsieNptej thatpl is @p indepengeativariabloandegnunder
sai d third horpezamtimbgdrOlt reprasifitsIné AunstRe 0NEbres Me trirh| mc@isqs}ﬁsmm back.

per pendi cul ar %g )t he gge ecg&'it al :ﬂts of said fourth h rltzont roll and
sai d second si ihgFatet Dad the minipum b determiped carljqry,

hori zontal roll such that sai d second side tr| m pi ece is superl rrposed in

registration Woﬂs%nb?ﬁﬁdnﬁ) Rcd. uiﬂcy@att&itat§kéepnhe one

full pattern str ha t side tri ce supe er eon
boi " <1 raior artEASEd g9 tvfrcﬁ?fs%@r%'&v Hos; mai iy | Thq.placgment ot ﬂﬁ?ﬂ@? %Qﬂ
clained i n CI arenuical uheneomaabatnfarcrmy snmbetahtrﬁ‘orrpmpecweb somtmlsnhetrkadl&ﬁ)g.prl or
to or subsequ il &,9&; oll and
sai d second si e%%‘ﬁqﬂp?g’c%r FSJP%RWl ste Q}{@%ﬂbﬂ or gﬁggghsquuent Ot?’o B'ei ng
transported over said fourth horizontal roll. 4. The nmethod as clainmed in

claim 1 wher eipurig dmevvaids@ané icOniterC {ing @fﬁﬁcﬁ itfifat eadmce&dmﬁutahgdhatatner n

Ful | "patt apn QeTTeRtuar REAE R adR b Bty G Gion S Tybned, Rl B 1 e

corr espondi ng and spmdéggbat@hxs smmnbuﬂwmeqaamerdntemmhphaﬂ sepagtion sai d
full pattern stgidifdzes | N advance of the other full-pattern strip by a half
cycle, wherein said partial pattern strips are superinposed in registration
with one of said fullpattern strips and the other full-pattern stri p is
superi nposed i%erngi&bntatzluolnﬂxdﬁdmsdl rbtyes isithd sqnaedt dscthe certten' e dfahé aim a

ti | tri
co s Top- Fay e mibc nis B QERRSKES rldonbhf BOWRLT 0%t plelt, oI5 L1 P
strips and a fﬂW#ﬁM‘!@FW @t icpnm% sige 96@‘96 )i disris W@?‘ﬂ}ahs'gﬂﬁﬁtophflﬁﬁl
pattern stri pSmﬁf\ﬂnéH i8.6 kb ihAndlAg irdusta) drakingideVic aTkk predenit sysieh is difefént N

strip suchth anua 320 t|aI tL,er S overl ap or
are aligned i n 't “%QBY] {}"%Q REid xd[l eus“pegp lgs@t‘%g@h'ge g )
edges of sai d thaarali diamgter (Elfers®stl$°| mrcu:ymtelalh ereeplls) and mrethyrvma@! spaced
apart in bhe GRRFAbtatidH dfithé infl. core. 5. The nethod of claim2 wherein
said web sections are transported under said first horizontal roll, and
said first side trimpiece is twisted 180 and transported over said second
hori zontal roll sudshllystatedtindFIGalha ohifora deﬁ 10 of absogtent matangl, dekfrom a

perpendi cul ar tngretrttﬁ ,tmrsh&or)tﬁ'waﬁ@ &sir&cfh @%&9@1@%@&&&%@ and
said first si tri phﬁce I's furt rans orted der ra

hori zont al roI?PW‘ﬂ,‘Eeﬂ tPitem sytout 14, piece.} & S50 WE‘WPr’r‘Fp‘?ece
prior to Pei n@céortidice svithons embodinpntof thelifivention. SAR@tthowebisicht ihed the alired east

ore trim i Zi”*‘%ﬁ%ﬁégn@%‘gﬁ’t‘]‘ i 3‘9&?@‘#3 HiEhp i %%?3?*? XS
sai d second sild«ontinues jii the samesplang astthejorigimal ayeh IPr‘HM fiest| owtgE Him Biege f our t h

hori zontal rolik isteAktddN@id fliGedoBy B firht é&*a@bdsmdoﬁlmeaﬁglddmewu%@oltﬁc
perpendi cul ar to the hoki zon S pf sal fourth ho

al
said second siMPENPE CRRLES 'éé“q g%&rt“@ﬁ'“ﬂho °§a| ﬁt‘”? m
hori zont aB5r olchitowhé4.e By vittue prbeionsmlémb tofveledibyl fissssomapiesedkd relativg to ece

prior to bei ngnd fiifafem ataﬂnarthm&qﬁml PledeC% smfrs%wmmm Sifdctlohnd €ast
one full pattern Strl@ﬁ&lﬁ full attern Stri i, a@gflrst side trim
pi ece superi n3bEs Pmﬁ"%‘?‘n\fﬂtaﬁﬁ\?H cqmmgm PRtRIR cutout ¢
fifth roll. 6.14Alendutiie ftse thy plec@lisprahemihesios dohding muterial rmayt beaapplielt i on,
a crotch secti t i ngt h
of said crotc %eé’?ughgre'&ucaﬁsf&?{%? %t")'?ﬁ“ ﬁ%%f%dﬂﬁgw{}g cﬁtbﬁt g?!osal d
front ear4@ecthedawgnsurfsge of the Skt trim pisee 16 ohto tmh wr@swoaemnqaghwatshe for
use in an absorbent disposable diaper or incontinent brief, characterized
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shape of said core and two partial pattern strips of core material, wherein
a |lateral edge of each of said partial pattern strips corresponds to and
aligns with a |ateral edge of said core, wherein said partial pattern

strips are adhesively bonded to said at |east one integral |ayer. 6
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pa cmstnp . ustpnortocom mmgtheﬁrstfull pattern strip 44 and the first

trim strip 42, an adhesive bonding material (not shown) may be applied continuously

25  or intermittently to the upper surface of the full pattern strip 44 or the lower surface

of the first trim strip 42 or to both surfaces to temporarily join the layers together
during processing.

As the first trim strip.42 is superimposed on the first full pattern strip 44, the

second trim strip 48 undergoes a similar transformation (in mirror image) as the first

30 trim strip 42 at the second elevated roll 52 as the first combined web 54 continues to

be transported in the machine direction. As the second trim strip 48 is superimposed

on the first full pattern strip 44, the second full pattern strip 46 is picked up by the

third elevated roll 56 and subsequently superimposed on the first full pattern strip 44

such that the first and second trim strips 42 and 48, respectively, are positioned

35 between the first and second full pattern strips 44 and 46, respectively to form

second combined web 64. The composite structure: 58 containing the two full

pattern strips and the two trim strips continues to the cutting operation (not shown)

and a speed up conveyor to separate the composite web 58 into discrete core

structure 60 having two, three or four layers of absorbent material in the crotch
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82 and thc second trim strip 84 are twisted 180° so that when they are superimposed

the full pattern strip 86. The first side trim piece may be twisted 180° prior to or
subsequent to being transported. over the second horizontal roll and the second sidetrim
piece may be twisted 180° prior to or subsequent to being transported over the fourth
horizontal roll. As shown in FIG. 4, a second full pattern strip 88 is pickup by the
third elevated roll 93 and superimposed on the combined web 92 to form a
composite web 94 containing the first and second trim strips 82 and 84, respectively,
positioned between the first full pattern strip 86 and the second full pattern strip 88.
The composite web 94 (FIG. 4) and 95 (FIG. 3) are cut into discrete core structure

96 (FIG. 4) and 97 (FIG. 3) each having a crotch portion 98 and ear portion 99.
FIGS. 5a-5d illustrate a uniform web 100 having two longitudinal cuts therein

to provide a first trim strip 102, a full pattern strip 104 and a second trim strip 106.
FIG. 5b shows the first trim strip 102 superimposed on the full pattern strip and FIG.
5c shows the second trim strip 106 superimposed on the full pattern strip in which
first trim strip 102 and the ‘second trim strip 106 overlap to form a combined web
structure 108. FIG. 5d shows the cut discrete core structure 110.

As illustrated in FIGS. 6a-6b, a uniform web 120 having a slightly narrower
width than the web shown in FIGS. 5a-5d is cut into a full pattern strip 122, a first
trim piece 124 and a second trim piece 126 and assembled in a manner similar to that
used to provide the core structure of FIGS 5a-5d except that first trim piece 124 and
the second trim piece 126 are abutted against each other along a straight edge to
provide a combined web structure 128. The combined web has two layers of
absorbent material in the crotch portion 130 of the core structure and two layers of
absorbent material in the "ears* portion 132 of the core structure. While this
embodiment is illustrated as having the two trim pieces butted together, it is also
within the concept of the present invention to employ an even more narrow web
material 140 to provide even thinner first and second trim pieces 142, 144,
respectively, so that when the two trim pieces are "rested" on top of the full pattern
cutout 146, they are preferably spaced apart rather’ than being in an abutting
configuration. This concept is illustrated in FIGS. 7a-7b.

FIGS. 8a-8d illustrate second or fourth embodiments of the present invention in
which a uniform web 150 of absorbent material is to provide a first full-pattern
cutout 152, a second full-pattern strip 154 simultaneously formed in an offset format,
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10  pattern strip 152 and the two trim pieces 156, 158 in place, the second main pattern
strip 154 aligns with the first full pattern strip 152 to further provide the desired
pattern where the first trim piece 156 and the second trim piece 158 are abutting each
other along their straight edges, and are sandwiched between the first full pattern
strip 152 and the second full center strip 154 to provide a combined web structure

15 160 in which all of the components are aligned in the desired design format. The
combined web 160 is then cut transversely and separated into discrete core structure
having three layers of absorbent material in the crotch portion of the core structure
and three layers of absorbent material in the "ears" of the core structure.

The embodiments of the present invention and the multiple configuration of

20 each of the embodiments are better understood by referring to FIGS. 9-18 of the
drawings in which FIGS. 9 and 10 illustrate an aspect of the first embodiment of the
invention where the first trim strip 170 and the second trim strip 172 each extend the
full width of the crotch portion 174 on top of the full pattern strip 176, the second
trim piece 172 overiaying the first trim piece 170. As seen in FIG. 10, the resulting

25  core structure 178 has three layers of absorbent material in the crotch portion 174 of
structure 178 and two layers of absorbent material in the "ears" 180.

In another configuration as illustrated in FIGS. 11 and 12 of the invention, the
first trim strip 190 and the second trim strip 192 each extend only a partial width of
the full pattern strip 198 in the crotch portion 194. As seen in FIG. 12, the resulting

30 core structure 196 has three layers of absorbent material in the central part of the
crotch portion while the outer edges of the crotch portion and the "ears® 204 have
two layers of absorbent material.

As illustrated in FIGS. 13 and 14, the first trim strip 210 and the second trim
strip 212 are placed on top of the main pattern strip 214 in an abutting configuration

35 to provide a core structure 216 having two layers of absorbent material in the crotch
portion 218 and two layers of absorbent material in the "ears" 220, As a further
configuration of this aspect of the invention, the first trim piece 210 and the second
trim piece 212 are in a parallel plane but are space apart rather than abutting against
each other. This configuration is shown in FIGS. 15 and 16.
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first trim piece 230 and the second trim piece 232 are placed on top of the full pattern
strip 234 in an abutting configuration in the same way that the trim pieces are placed
on the full pattemn strip illustrated in FIGS. 13 and 14. In this embodiment, however,
a second full pattern strip 236 is laid on top of the two trim pieces 230, 232 so that

10 the trim pieces are sandwiched between the first main pattern cutout 234 and the
second main pattern cutout 236. As seen in FIG. 18, the resulting core structure 238
has three layers of absorbent matenial in the crotch portion 240 of the structure and
three layers of absorbent material in the "ears" 242. As a further configuration of the
third embodiment of the invention, the first trim piece 230 and the second trim piece

15 232 are in a parallel plane but are spaced apart rather than abutted against each other
resulting in the formation of two layers in the central crotch region and three layers in
the ear rcgioxis. This configuration is illustrated in FIGS. 19 and 20.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes

20 and modifications can be made without departing from the spirit and scope of the
invention.

While the multiple configurations of the embodiments of the invention are
particularly illustrated in FIGS. 1-20, it will be apparent to those skilled in the art that
other configurations are possible. For example, in FIGS. 9-16, the first and second

25  trim pieces may be placed on either surface of the full pattern strip, or the first and
second trim pieces may be placed on opposite surfaces of the full pattemn strip. In
addition to the configurations illustrated in FIGS. 17-20, both trim pieces may be
placed on an outer surface of either full pattern strip or the first trim piece may be
placed on the outer surface of one full pattern strip and the second trim piece may be

30 placed on the other full pattern strip. Furthermore, the two trim pieces may be
placed on opposite surfaces of one full pattern strip and the other full pattemn strip
may be placed in a facing relationship with either surface of the first full pattern strip.
Obviously, the trim pieces in the above configurations may be in an "overlap”, “abut"
or "gap" format as previously described. It is therefore intended to cover in the

35 appended claims all such changes and modifications that are within the scope of this

invention.
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Claims

1. A method for manufacturing a multiple layer absorbent core having a front ear
section, a crotch section and a back ear section, wherein the longitudinal length
of said crotch section equals the combined longitudinal length of said front ear
section and said back ear section, said core being suitable for use in an absorbent

diaper or incontinent brief, said method comprising:

providing a single web . of absorbent core material from a roll, said web

having parallel straight longitudinal side edges;

continuously transporting said web of absorbent core material in the machine
direction;

continuously cutting said web;
said method being characterized by:

said web of absorbent core material is continuously cut longitudinally into
web sections having at least one full-pattern strip having a repeating
hourglass-shape and first and second side trim pieces each of said side
trim pieces providing a partial pattern strip having a straight edge
defined by one of said parallel straight longitudinal side edges of said
web and an opposite longitudinal edge having a pattern corresponding
to one of said longitudinal edges of said full-pattern strip;

continuously orienting said partial pattern strips relative to said at least one
full-pattern strip such that said ear sections and said crotch sections of
said partial pattern strips are superimposed in registration with said at

least one full pattern strip;

adhesively bonding said superimposed partial pattern strips to said full pattern

strip to form a continuous multiple layer composite strip; and
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absorbent core comprising at least one integral layer of core material wh1ch
defines the shape of said core and two partial pattern strips of core material
wherein a lateral edge of each of said partial pattern strips corresponds to
and aligns with a lateral edge of said core, preferably said absorbent core
material is characterized as being a foamed absorbent material.
2. The method as claimed in claim 1 wherein said web of absorbent core material
subsequent to being cut into said at least one full pattern strips and two side
pieces is transported by a plurality of horizontal rolls, said plurality of horizontal

rolls comprising in succession:

a first horizontal roll having a horizontal axis perpendicular to the machine

direction of said web;

a second horizontal roll having a horizontal axis oblique to the machine

direction of said web;

a third horizontal roll having a horizontal axis perpendicular to the machine

direction of said web

a fourth horizontal roll having a horizontal axis oblique to the machine

direction of said web and

a fifth horizontal roll having a horizontal axis perpendicular to the machine

direction of said web,

said second and fourth horizontal rolls being elevated with respect to said
first, third and fifth horizontal rolls and said web sections being

transported under said first horizontal roll, and said first side trim
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109 ()-!" " S!'10%& ()of\¥¥¥%econd horizontal roll, and under said third horizontal roll such

that said first side trim piece is superimposed in registration with said
at least one full pattern strip, said at least one full pattern strip and
said second side trim piece being transported under said third
horizontal roll, and said second side trim piece being perpendicular to
the horizontal axis of said fourth horizontal roll and said second side
trim piece is further transported under said fifth horizontal roll such
that said second side trim piece is superimposed in registration with
said at least one full pattern strip, said at least one full pattern strip
having said first side trim piece superimposed thereon being

simultaneously transported under said fifth roll.

3. The method as claimed in Claim 2 wherein said first side trim piece is twisted
180° prior to or subsequent to being transported over said second horizontal roll
and said second side trim piece is twisted 180° prior or subsequent to being

transported over said fourth horizontal roll.

4. The method as claimed in claim 1 wherein said web section contains first
and second full-pattern strips each having a repeating hourglass-shape, said first and
second full-pattern strips being superimposed upon each other along a common line
corresponding to one edge of said hourglass pattern, such that one of said full-
pattern strips is in advance of the other full-pattern strip by a half cycle, wherein
said partial pattern strips are superimposed in registration with one of said full-
pattern strips and the other full-pattern strip is superimposed in registration with
said partial pattern strips to form a continuous multiple layer composite strip
containing a full-pattern strip as a top layer, one or more intermediate layers of said
partial pattern strips and a full-pattern strip as a bottom layer wherein said partial

pattern strips are placed in registration with said first full-pattern strip such that said



11110%& ()-!TF, 10% ! & ()-310%& ()- 109& ()-#109%&' ()- 10(( 10((
10((*1 mv] }[ <17 10610%&' ()-!+SH#HS10%&' ()-!: S#S10%&' () -, 10%&' ( )-10%
& ()-3'+10%& ()-3YIm\V 110%& ()-3 an
109%&' ()-S10%&' ()-3109%& ()-,109%& ()-#109%& ()- 10 103dEmN/ | 10%/# ‘i%'xéo?g
1 1098 ()--10%& ()-3109%&' ()-10%& ()-9t BOR ()-F\ $dEmN/ | 109%- 109K () -
90GLO%&' ()--10%& ()- |+109& ()-3(109%& ()- &MO%&' ()-%$p bC
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opposite the lateral edges of said partial pattern strips abut along a medial line or are
spaced apart in the central portion of said core.
5. The method of claim 2 wherein said web sections are transported under said
first horizontal roll, and said first side trim piece is twisted 180° and transported over
said second horizontal roll such that the path of said first side trim piece is
perpendicular to the horizontal axis of said second horizontal roll, and said first side
trim piece is further transported under said third horizontal roll wherein the upper
surface of, said first side trim piece prior to being twisted is superimposed in
registration with said at least one full pattern strip,said at least one full pattern strip
and said second side trim piece being transported under said third horizontal, and
wherein said second side trim piece is twisted 180° and transported over said fourth
horizontal roll such that the path of said second side trim piece is perpendicular to
the horizontal axis of said fourth horizontal roll, and said second side trim piece is
further transported under said fifth horizontal roll wherein the upper surface of said
second side trim piece prior to being twisted is superimposed in registration with said
at least one full pattern strip, said full pattern strip having said first side trim piece
superimposed thereon being simultaneously transported under said fifth roll.
6. A multiple layer absorbent core having a front ear section, a crotch section,
and a back ear section, wherein the longitudinal length of said crotch section equals
the combined longitudinal length of said front ear section and said back ear section,
said core being suitable for use in an absorbent disposable diaper or incontinent
brief, characterized in that said core comprises at least one integral full pattern strip
to provide at least one integral layer of core material which defines the shape of said
core and two partial pattern strips of core material, wherein a lateral edge of each of
said partial pattern strips corresponds to and aligns with a lateral edge of said core,
wherein said partial pattern strips are adhesively bonded to said at least one integral

layer.
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inwardly in the same plane such that the edges opposite the lateral edges of said

partial pattern strips abut along a medial line or are spaced apart in the central

portion of said core.



