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ABSORBENT’ ARTI CLES FOR | NFANTS FIELD OF THE e
I NVENTI ON The present invention relates generally to absorbency
systemns, - and nore particularly, to absorbency systens which inprove wearer
confort and skin health by substantially reduci ng coverage and occl usi on of.

the wearer's skin by the absorbency system B ) ETR
THE | NVENTI ON I nfants and ot her incontinent indi m
~absorbency s es&ggg,agé]sogghpobl ajsor bent ri RALR i dh R

Ny

cont ai n f#ffHe—aRe 5 apsorbe 2
function both to contain the di scharged material s and Pelenanygies EusonepnsRatent Atorneys
materials from'the body of the wearer and from the weMUNCHEN GHAMBYRGS and -
bed cl ot hi ng. Whi | e previously known di sposabl e &beerrtfatMiashens cl es do
performtheir intended function, each conventional des$kggensrafe1@r 8-80638Minchen
certain deficiencies in one or nore of absorbency of beghsdnktimslihg address:
protection of the wearer's garnments from soiling, thepweadxasdssscovshbemmtinchand

DOoTY datcess 00

the wearers skin health. A typi cal disposabl e absgoybent ticle. .
conprises an absorbent el ement interposed between a f%@éﬂ%’éﬁﬁgﬁ%gg@&gsﬂke’
contacti-ng element and a . Dr. Elmar Hiltl - Diplom-Chermiker
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B .
fluﬁﬁhinpervious protective barrier. The absorbent el enent (sonetines

cal l ed an absorbent core) is intended to receive and contain urine and
ot her body exudates. The body contacting el ement (sonetines called a

topsheet) is intended to piﬂkie§}5933§§§ﬁgi? ARD Pk PARE bod% Z?Lfaces
ul ds S

while allow ng free passage of eret hrou Into the a ent

el ement. The protective barFPBrA(BQHeMATREX cCBRINEER BEARsheet) is intended

to prevent urine and ot her body exudates from striking through the

di sposdbl e absorbent article and soiling the wearer's garnents.

Al t hough the protective barrier or backsheet is highly effective in

preventing strike through and thus hel ps contain the liquid within the

di sposabl e absorbent article, it occludes the wearer's skin nmaking the

di sposabl e absorbent article unconfortable to wear which may lead to

~certain skin heal t The olgresentTo invertdomggededes t Itios gnobliady guide art
di sposabl e abg k C r tiv I s 4 .0 si ze

of thellwear era%)#e}'?/giex Zétls%tkéﬁgeggf% ?IE? asﬁc%%t Jgésliggﬁg nﬂﬁ‘r@%@%ﬁoﬂetﬁ? H?aﬁe

WO 06/ 32083 especially a wire dot matrix printer head. Such a wire

- PCT/US96/ 040285t printing head has wires supplied?wd@d rodik cabecdszal
consuners showed a prefefence fgéelar er dis gégbLﬁ %$sorbe t _articles in

vi ew of their eRRdfRESS t BRdeREY2PIe AR IAFY sBEEAh| BARBE 0 BEnt
articles may baxgsfereiiugednkendenchet osheek, itrhetbby fumt eofi ndptée to

T rpactSthe werered Ererictoty of LA p§0aphaty 4flag] BEOTHS Tike
, on the sheet. -
An ink supply system for a wire dot matrix printer
10 is known in which an ink ribbon is not used, but ink is
supplied from an ink tank to the distal ends of the wire
and transferred from the wires directly to a sheet of
print paper. One known ink guide mechanism for such an
ink supply system is disclosed in US-A-4,194,846 and
15 comprises a porous member capable of absorbing ink from
an ink tank, the ink guide mechanism having wires
contacting the porous member. The porous member contains
fine holes whose sizes or diameters vary in a certain
: rfange, with the result that the ink absorbing capability
" 20 varies from porous member to porous member, and both
@xXcessive and insufficient quantities of ink are liable
to be supplied to the distal ends of the wires. The
Quantities of ink retained in the vicinity of the distal
ends of the wires differ widely, and the porous member

B is liable to vary in dimensions or to be deformed due to
Coaction with the sides of the wires. Consequently, the
| ink densities of the so~formed dots are irregular.
; EP-A-97,009 discloses another ink supply mechanism
% % in which ink is supplied from an ink tank to the distal

®nds of wires by means of a pump. The ink supply
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occludinfg more of the wearers skin. Ccclusion of the wearer's skin by the
protectijve barrier or backsheet traps uring and other bodily fluids against
the wearfers skin. Misture trapped against the skin causes the skin to
beconme Hydrated, thereby conprom sing the skin's health. Excess hydration

of the qkin my lgghioniof RIIADIY, (ol , MR il Bsthavddtaea! (N
probl eny. ere?ore I S ar]‘i’gl#e\ﬁh? of the present invention to

provi de fa di spoﬁBFet%s‘Eﬂ‘l%trﬁu%Fr‘t CIFPRRAERD BRFMRAT Bhea Bamp
It an@ & Upiireremrneny em crimpiliex RN @sulBE T Ahdreaped i de a

disposafl e absorbent A FY e er el B R 1 0 6RO B &R @5 v do o
di sposalLI absopbtain agdo&lmlmlpdrmq,l andy ar ddirges- tidreruendritveof t he
et or oK M nisgRrds 5 Sl AR 60T by ehit® RO Hle” 180 BBy

These ahd ot her 58 Jects present I'nve nor € 7ea

apparent when caachafisay isn pagitdicadeslyo complex linwithe daser ioft i@on and when

taken i h conjungtion sditdud ATERRRY, Nend" 3WRI

SUMVARY{ OF THE F‘k&/EN‘I’I ON @Q; The present ane#ﬁﬁo%n }g\ﬁg g l|¥ tary

di sposabl e absoPpehanigm i§ aot §H€-ﬁa§§ed|f§§o§§BI U%Paﬂeﬁ@alén?rtiﬁ&eﬁ ke,

t hat have @ uni geigd desi gn i nproving the wearer's confort and skin health.

Such absofbent articles conprise an outer covering, preferably conprising a

liquid per vi ous topsnseis ahbemefpyei @éni mhgedtoust bbbk speesensn iaysntion

core positione h d n Sk Bi SYEd efhkOisdd 0
o %%%%@ﬂy% a@\lhqbo R

t he Outi’ coverin ast eni ent rticle ogn a wearer.” Th

absorbef} core %égmhlﬁfaﬂ%rii@ﬁtt%@’ﬁefQFea da MAETARsErEBterahSad & an
absorbefit articlse fcaa simplee RMARFuddMA i GhhiBds0 psoved@abueu t argy

I d sided di bl bso t t t

have a uni que (REPLAL amipéoismq%‘iehea%éa”ﬁﬁpiepigc 67 AR P hoankh f 8t
absorbent gar memt dnkavank padr whfichedi sopbes ngsubjectedatst tdnpemnﬁ}uem
absorbent gar Mg < GULL3R:AD WilgdP BLERT I BRpBRILLRE v Y R ions

positioned within
than prior constructions.

In DE-A-2,546,835 there is disclosed a wire dot

M matrix printer head comprising an ink tank; a wire guide
means having a portion which is arranged to receive ink

. from the ink tank; and a printing wire a distal end
Portion of which is mounted in a hole in the wire guide
heans, the wire guide means having a capillary ink path
¥hich communicates both with the said portion of the
Wire guide means and with a distal end portion of the
Printing wire so as to supply ink to the latter.

In DE-A-2,546,835, however, the ink tank contains
liquid ink which enters one end of the capillary ink
Path, with the result that ink flow is liable to vary or
to be interrupted if the liquid ink contains particles
°f dust etc. which clog the capillary ink path.
Furthermore, the wire guide means is so constructed that
Y air which has been drawn into the ink by capillary
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3 outer covering. The absorbent core has an absormm”uu and the
absorbent garnent has an absorbent garnent sarea. bent

articles of the present invention, preferably have a relatively low fit
I ndex. The fit index of the absorbent article directly corresponds to the

confort and ski Fdieal canabtt Beceper eherblfeonf igriidid®e rRfadigy hedein,
refers to the r%haglﬁnshlp of .the si_ze, of the absorbent article tqQ the size
o AR At

of the wearer. t SPRIERTESCR L PR HiEY GO
article area by reselkatbest theaadtr rcane estipedsiunderhathd Howalpedmine

icle is i fi di ' f .absar,h
26l e rol ates Hathgs, Phesqfif aBRORALGE 30 PRRIEAY | Aot ARRE"
maxi rum ri ses di menpeanst aze phovabedr femt paretealtdnigs excessdow timk it
wheréin th b gl e i kk fi i_nf i N
di mensi on from S6SCRRELhE’ En EndCasRRET, b shrtdoe R kR YRR B
di apeér is intens@8nge fit, to about Y. Alower fit index is preferred

as I qss of the weareris ghif-bsogovessdeARdeoae! dedinkaine BAsy b

artidle, thereby inproving the’ conf ort _Ski'n health of the wearer
Convdrsely, a hP@REEXfPFiRtRExhead| eaBPEisingr a8 A5KknSHPPY MeaNFdarer' s

skiniis covefedwapd getdedrsahy haeiAgsar peptiaht Weienki agrahgedbser bent
article less confortable to

potentially unhéﬁF?h?ecbﬁﬁi€¥€ﬁ;?g¥ igﬁkggggggn%gngfgﬁ gagigbﬂgggrésent
i nvention, prefdistay émdesurfate} n@®d a printing wire a distal end
&' portion of which is mounted in a hole in the wire guide
means with a gap therebetween, the wire guide means |
15 having a capillary ink path which communicates both with
the said portion and the distal end surface of the wire '
guide means and with the distal end portion of the
printing wire so as to supply ink to the latter, the
said hole communicating with at least one ink collection
20 groove situated in the distal end surface of the wire
guide means into which ink collection groove any
excessive ink on the distal end surface of the wire
guide means is drawn under capillary attraction, the or
each ink collection groove being open to the atmosphere.
i 25 In this construction, however, there is no provision for
ensuring that the force of capillary attraction
increases in the direction from the ink supply means to
the said distal end surface with the result that there
' Can be wastage of ink in the said ink supply means,
? 30 especially if air is trapped in the latter.
According, therefore, to the present invention,
there is provided an ink guide assembly and ink tank for

a . . . .
dot matrix printer head according to independent claim
1.

Further advantageous features of the invention are

evj
ldent from the dependent claims.
According to a further aspect a dot matrix printer

he . .
8 is provided comprising an ink supply tank provided

wit .
hmh an ink supply port, the ink supply tank containing
absorbing means from
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of less than or equal to about 240, nore preferably |less than or equal to
about 238, and nost preferably less than oy equal to about 236.

Absorbent articles of the present invention also preferably have a
relatively | ow absorbency i ndex The "absorbency i ndex", as used herein,

refers to the rghakhoRAR Ra9f phBe &bzenef ihﬂesagﬁnggahcehsraetbbssaaze of
t he wearer. The absgrgegﬁéelnéex i s.determ ned é LV'g'R% Ege absor bent
core area by théP 5P§Es 4R&r SRPRLY JEABKSPBRA, a8 2iRatCtFe *ABEE M Bent
article is intewntdedht cohminidaktesewighsaibennyatndesstsopeectpaced as | ess
absorbent core Lal i d Ki t he absorben hC e.
confortable to &gggéégbﬁbgrggﬁy? °ﬁ$gﬂ8rmsﬁ§8r58§c§ ?%ggxb?sgﬁésénk
preferred as noseppbyotdski material is used nmaking the absorbent article

Iess;confortable to WeRL- snk SPgégioggggtmg§thgbgsaefl&g gpresent invention

preferably have an absorbenc ess“than or "egual to about 95, nore
preferably | esson@abnpercwadl surfacetadoleasti onetppojectingypestioBhan or

equal to about ; - that
PCT/“896/04822 §§ly of which"€b3faded8fhe ink absoiblng means so tha BRI EF

DESCRI PTI ON OF ¥he TradinERg portipn | efhbeshaveri vationuEbaeeudi®s with
clgiﬁslparnmculgpéae@ofﬁ§@ngh@uinnngbgégﬁi@gtmgaﬁgaining the subject matter
“h'cﬁ 's regarded as £€£€LP§5£P? the ink supply tank has a plurality of
' ' the said inner wall surfaces each of which has a said
§ projecting portion.
’ The ink absorbing means may comprise first and
15 second porous members which are in contact with each
other so that ink may flow from one to the other. .
Moreover, the ink supply port may be to receive ink from
the second porous member, the first porous member having
pores therein whose average diameter is greater than those
20 of the second porous member.
Alternatively, the ink absorbing means may
comprise a porous member whose pores are progressively
reduced in size in a direction towards an ink supply
| poert of the ink supply tank.
i 5 The porous member is preferably compressed in the
‘ vicinity of the said ink supply port.
Preferably, the ink absorbing means has been
impregnated with ink at a pressure lower than
; atmospheric pressure.
‘ Preferably, the pressure at which the ink is
impregnated is in the range 5-10 mm Hg.
The head may comprise a printing wire a distal end
Portion of which is mounted in a wire guide hole or
holes of a wire gquide means, a portion of the wire guide
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present invention, it is believed that the invention will be better
understood fromthe follow ng description which is taken in conjunction
with the acconpanying drawings in which |ike designations are used to

desi gnate substantially identical elements,3and in which: Figure 1 is
a plan view of a disposabl e diaper enbodi nent of the present invention
havi ng portions cut-a to reveal underl I n, ct t he | ner surface
of the di aper fRG3NF ng agranged %ﬁﬁ’g ‘ij‘ ;Jr&ébtti i ew of the
di sposabl e di apegbgﬁmmg mefaingyr mnfh ttaiee:wﬂe)rgg;mtmmé |m12xc?2 aof Fi gurﬁ
1; Flgure Vi a (Y | t he
present inventi dirP+ ﬁl%r‘y ?-3’" wgﬁ%hplctsz%é\ﬁa%fe@ aﬂ?’ Ejeﬁr%%al gtq'dv

di aper enbodi nerponﬁmrh@fprté@emmm\gemdeomeans andriwjihe tfha dl@t;allalend ew

illustration of erfeqh@pgﬁgnﬁgﬁ SELF web having a strainable
net work ofdthe fosent |°Lvent| Wt tgthez%eformattlons facing toward the

Vi ewer ; Fi gure TRe §aédsé@kemb§@rb¢@gsmns\/mdmce§t rtéﬂﬁ cehagee: pé
SELF jweb of Fi gbb'aei'tidl'&sa%fuﬁh%'%s'ﬁé'l 9 %Q’i‘i'éfe'doﬁnto tthe é% Ijhka
segneint ed, perspective illustration 0

ure
tensined condi tR3%R -c HOreOYeFdi Ad Lt yhichgbas bﬁetnhérﬁUPcént@I &?&atli“%bé’urve
depicled in Fi glﬁﬁi@la fortieddae 2Ecaped tHFEFFoR( tRSOUGEC Hnke

i1l t ft b of Fi ed di t
corr ebponditng 1 SLiegE e GROPNE B BE03KERGHINIR EEVASRERECREY FRTRqur o

6; Fi gure t® pa-eaegltaplscetstzlve diak buildihaer ap ver the ddstedt end

el ongati on conpar h % E_web of the present invention
as s In Fig é%gcg Sf %§§ b?%?r&nué'gg gghpr%al pl anar, base polyneric

web rial; nger énvensiangﬁ.aptildsﬁStth'eteldasm'eceﬁysber waiysoffehavi or

of thg SELF Webe%m U.Q“r?nfst%egcéﬁﬂgﬁgiﬁﬂgt argg{(rg%ongﬁ B.gnd exam ned
for h istereS| s responsé e eI evatlonal
view of a Breferred Figure 1 is an exploded perspectzve v:.ew of a )

{ printer head according to the present invention,

; Figure 2 is an exploded perspective view, partly
cut away, of an ink tank and ink supply guide forming
part of the printer head of Figure 1;

20 Figure 3 is a side elevational view illustrating

the manner in which an ink tank is mounted in place in a
head body of the printer head of Figure 1;

. | Figure 4 is an exploded perspective view of an ink

3 guide which may form part of a printer head of the

‘ % Present invention;

Figure 5 is an exploded perspective view of an ink
tank which may form part of a printer head of the
Present invention;

Figure 6 is a perspective view, partly broken
away, of an ink tank not constituting prior art but
Previously known to the applicants;

Figure 7 is a schematic view to illustrate the way

in which air trapped in the ink tank of Figure 6 is
éxXpanded; and

30
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apparatus used to formthat portion of the SELF web of the present

WD 96/ 32083

PCT/ US96/ 04083 5 invention;

Figure 9 is a plan view of the opposed mesBing plates of the apparatus of
Figure 8 laid side-by-side with their neshing surfaces exposed,;

Figure 10 is a sinplified side eIevatLonaI view of a static press used to
format |east a portibhdBFetfelfadeSFRERRLAFOVASYERE RcBe¥PnrRElEMAsent

i nventi on; rEngureta;liuuetsa&al ahi edrahgemehevati angksviherebsa
cont i:nuous, dynan1c p%ess useg n%pﬁsdetern1ned orti,ons . of the base
filmiinto a SELF web dt9PRES egﬁﬁt i PoAccompanyEng, draysngs o
- sinpliified |IIusnlastnmtefaan;akpaaakusousedutOibnrnbatcbnasltatmn tion of
it ed P11 SFRSF e ot CprabEoRbsP Rhob E8" *@Edagel%s#%%?@éiﬁiﬁ
portipon of a basa imkn¢mmr@gaaEE§Fmenb?nf16ae grgseaf anpenousnmaterial,
Fi e 14 t t

I gur is a QﬁaV|or *beare hRU1YE, OfggLéﬁkSgénﬂeéBRer§£€Eﬁﬂ banlgures

conpafing the be an a ternative
| am nht e conpri §edpdf? ai$d?%raoﬁlﬂpbél?h@@?ca$¢lﬁ?naﬁ@@ﬁlﬁo%mﬁ?éﬁabbse@m°unt

securpd by adhegfvenkhaws rg prﬁﬁternaéé& BedyoRKa et aﬁ§z@p?§£ﬂé cayeniasp to
the o hermnﬁﬁ 'Q@{%Acéﬁoﬁ”b ggé igﬂa'ggreégggé membegri The member 160
' can be impregnated with a large quantity of ink while
preventing unwanted ink outflow from an air hole 142 in
the tank 140 and from an ink supply port 141.
When ink is supplied from the ink tank 140 of such
: 15 a construction, the ink in the ink tank 140 which is -
E remote from the ink supply port is moved toward the ink
3 supply port 141 under a pressure difference which is
developed between the ink close to the ink supply port
141 and the ink remote therefrom as capillary attraction
20 of the ink-impregnated member 160 in the vicinity of the
ink supply port 141 is increased due to ink consumption.
However, as can be seen in porous materials, as the
quantity of impregnated ink is reduced, ink-impregnated
i members are generally subjected to an increased
&  resistance to ink flow and to the fact that interrupted
ink paths prevent smooth ink flow. If the ink flow is
Prevented before a pressure difference is produced high
enough to move the ink in the ink tank 140, then the ink
Temote from the ink supply port 141 remains in position
and unused, resulting in a short ink supply duration.
As shown schematically in Figure 7, the ink tank
140 frequently has pockets or layers of air trapped
therein. When the ambient temperature rises or the
atmospheric pressure is lowered in such circumstances,

30
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Figur! 15 is a graph of the elastic hysteresis behavior of the web materi al
havi ng the strai nable network of Figure 14 when subjected to 60% percent

el ongation and exam ned for el astic hysterfesis response;

and Fi gure

16 is a perspective view of a training pant enbodi ment of the present
I nventi on. ) DETAILED DESCRI PTI ON OF THE | NVENTION As used
herein, the teras "aidsd@¥sh 143 corRuUniceding ¢ iFentdds witiicthevddth and

contain body expéipd a2 &Meﬂjﬁ&ﬂeﬁpﬁ@xﬁf lz%aldxtécr{a&fg%l’dsdx& @FvithRs aw ch are

Cont it ne var Bk 148 duaicetet Buakkohe: B wsRper

to absorb and

APPLIART &

"di spgsabl e" is xgssﬁrhemelthOzd@segnheedbiukbemheaehsche@owhemh144eoﬂot

art o (1 e AR, BraRbl Hi20sbRRBaRNGH o5 dRY

casedn §bgggbent

Singl and,

pref erjabl y, to iEIGHSCFcBBd tbuspmoved theosheroundidigspoked Tponn an

envi rgnment ol 12 45831 BB SuERTR! bir ok 1Ny 30o0RECY

absorfent artic are fo Separate parts uni

PRCRUPRAT REFELS 1

WO 96/132083 142 the resulting undes;red ink outfbgw/gggapgnggza

6 forma coordlﬂé@doenbr&msgabaét tBhSié QﬂeEQEdr sguaﬁe:.
mani pyl ati ve parts |i arate holder and |ine a s

pad, a pant %%¥9wpé6§ ﬁppsngrFE§ WaBodnkenther PAANEBT
the priesent i nyrithaadsing whehuai resyldingonabfanabsonbes

S O““ in In one embodiment of the present inv
printer head is adapted for use in a multi
printer. Movement is effected of the head

j5 Printer or of a sheet of print paper or bo

directed against the print paper at a pres
position thereon to form an ink dot. Desir
and figures can thus be produced by repeat

ﬁﬁpéﬁéieor can
e te belt and

0 Sé t article of
t thet Lateerdi aper

ention, a
-colour

of such a
th, a wire

corresponding to a desired one of the colours being

cribed
ed characters
ing the above

20 C€ycle. 1In such a colour image printer using inks of

different colours, a sheet of print paper
naterial) may be scanned by a printer head

(or other
in a

direction normal to the direction of feed of the print
baper to form a one-dot line in one scanning stroke, and

5 35 the print paper may be fed along by line p
= Tfecord images.

Schematically shown in Figure 8. A printe
30 and a sheet of print paper (or other mater
Of an arrow Y. An array of wire positions

75 on the printer head 70 extends along a
inclined at an angle 8 with respect to the
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. HIIII IIIIII I

itches to

The construction of a multi-colour printer is

r head 70 is

movable back and forth in the directions of an arrow X,

ial) 71 is fed

along successively at a one line pitch in the direction

72, 713, 74,
straight line
scanning
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Figure 1. As used herein, the term"diaper" refers to an absorbent article
generally worn by infants and i ncontinent persons that is worn about the

| ower torso of the wearer. It should be undgrstood, however, that the
present invention is also applicable to other absorbent articles such as

I ncontinent briefs, training pants, fem nine hygiene garnents, and the

like.  Figurditeictiansl an th@NwQ&eébbsdEabﬁE Beioh & cPaeagnEhe g
invention in its 3 , ont ract tate (i .e. th elastic induce
contraction pullg%E%%fgg%iFﬁg%o F%%§%op%tﬁes§§ractHfgaﬁgrﬁGiCUFég 3fo
nmore clearly shodkhecysnsinict and dllacke idkapére20 (apnt shownharporti on of
t he di aper 20 whi t get h I e hLRneg,S age, facing the
viewer. As shommuPEaE?a at Eybtﬁgggﬁégéf Zg'hgg'aeéeﬁéﬁa??y "T-shape" and

ure
conﬁrises Ga) a €ﬁ§§§Fg135§¥me9 eZipcsf godbuy-ivagei pragting Sueer from
covering, an absghrlesirear 8o28ubOiikiaged §ﬁh2énatESFOHEEBnQO¥SinQ’ignd
el asiticized leg cuffs 30; (b% an _extenSi bl e wai st belt 32; and_(c)_a
cl oslure system fBRE 98t EAPnGT: RcA@FaPEr 2BARRE GRAPRE EeRpRmisedgcaleur: of

{ape ta?s224. grtbm_nab#.an_,tiﬂﬂlﬁﬁlbeblgﬁrﬁiiﬁaﬁtengﬂht&?ﬁdar_bit ahﬁraflyi oust
opsnee an . | | V] OUS acKsnhe ol hed, W, e topshee
pa e Tt apspbIf Fo' BREEKE heRofiRatEed ‘ol uBminkhs bifausl GRS
(faci ng thaovi eviénki of Fther fEotheracodotier isuappttedStoppheedite t he inner
face 36, a fi | st ' , ' i op 4 t
The first way st SSEFYERG eBEAR 4 rBacFEPLRr ' AbRhuE R, £8 £8s OPROREEE D
edges ‘of the di apRRSPIRNCHiONI fi Fhgurend) tyellow btukeswhichdisithetink44
and e end edugodé casieseedd! o dB106M MLk Coibe SKiLheorhLEaUL 1
ual | ed In o)

recogm ze that a_di aper | %i Z escr erns aving a paf r- of
wai st regions anttESeraRRILRFethet RELRL (PADOR| S0 28 tOrnRIeYent fhe

ﬁpp! icati ons fpritmtsrmf Cthey @é?‘és;eﬁwﬁgyfré@eoéiﬁ@eépﬁ?igé €6 SElé bfsb as .
aving only wai st. regi Qn each_o wai si. regj ons including . a portion o
the di aper whi ch°fv\o% ‘”fi’fﬁ c%ﬁ"r"f/yb’égd&‘? gYFoiJe?f’ a’snolbar‘ih‘b? ?'ﬁ%’-@%&jc’#‘e
region). The inmexturd aaf t3fe ofellow dinlparif) tioapinks sof hete pottiie®n Of
the di aper 20\Mgé¥b4£§positioned adj acent to the wearer's body during use

(i.e., the inner surtface 36 generally is formed by at |east a portion of
t he topsheet 24 and otThe pressateninvéntion i edncermshaurimaPilyrweltdut er

surface 38260NMPrd sAsidteY WUd) UhP'no further detailed description of
' the overall printer construction will therefore be
given.
Figure 1 is an exploded perspective view of a

i printer head according to the present invention.

i 25 An ink tank 2 is detachably mounted by a holder on

% top of a printer head body 1. The ink tank 2 is of a

E double construction composed of an ink tank 2b for
’ containing a black ink and an ink tank 2a which is divided
into three sections for coloured inks. The inks are
impregnated in ink-impregnated members 61, 62 (Figure 2)
Or member 60" (Figure 5) of a porous material contained
in the ink tank 2.

For each ink, the printer head body 1 has in its
front portion an ink supply guide 12 (Figure 2) having

30
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v
the di aper 20 which is positioned away fromthe wearers body (i.e., the
WD 96/ 32083

PCT/ US96/ 04022 g - 7 outer surface 38
generally is formed by at |east a portion of the backsheet 26 and ot her

conponents joined to the backshest 26). The first wai st region 40 and the

second wai st reﬂil@f‘?tﬂi?dé? XGESBved eSS GH Mel ahdd rdRd Q‘.’Bj t_q@es 46 of the
periphery to the |ateral terline 48 of the dia er (The teral
direction (x diFeRRETEYR qﬂ'[’rﬁpr%g'l?e"f?%é‘&ﬁ%ge’? cac’}%rF ﬂéf%ﬁl el to

Ejhe | at er al ce ngeide ries @ﬁ;ﬁfé\mﬂlmﬁmgg vire | é ud;:llrallzh rﬁ?l on (y
irection or |en efi ne t rect.ion allel to the
ongr t udi nal h?iﬁﬁq?eﬂ*% 4 S¥ fealiend Bt b BF 3 aidetife
t hi ckness)s be| rpy:'xmﬁlrrgadvm tﬂrmtilsrm:m)ortrfedaamil ng thr ough the t hi ckness

gLatsh?sdiaggg:mIZS )22 |The\ﬁ1 &'"1 opg,ssgfo%%f ecfrjteqq“%gq et % t%1ave

h and wi dt&ndjlmwdgm letq aydr irthardense @flﬂlﬂieif’ﬂ)sﬁh%ent

| eng

core}28. The t%ﬂmgt%namﬂdw haFeriiile %ﬁl@.x%l‘ﬂxatﬂéo ey of
t he gbsorbent core 2 t her eb for ortions of the p |phery of t he

di apgr. The peri%ResS} “Sgﬁ its agsagiated wirs ®&%Cwords, the
edge of tfge di aper ZGe Thk R pgl@e?!ximrz &e:attmé ke E_;b&(ild@allaedges 44
an |

'°20 t aker SHERY £9TR 6F MG DALE GEOR Bhe. 16K $3e 2 00 HP%el ot
n 42. Figdistalskeads portiomof ktie oirel. The tplrdatbs:‘ headnishowd?, the
elt 32, jang;bieekOh"ald & 35 adapted for use in a four-colour
printer plotter or in a four-colour image printer, and
15 four wires are employed respectively corresponding to
the four colours.

In a standby position, the distal end portion of
the wire is located rearwardly of a distal end surface
13¢ of the wire guide 13, and the length of the wire is

20 selected such that an ink meniscus formed in a front
portion of the wire guide hole 13a covers the distal end
of the wire.

An ink guide assembly, which comprises an ink

supply guide 12" and the wire guide 13, will be
#. 35 described in greater detail with reference to Figure 4.
The ink supply guide 12" has a central hole 12"f
for guiding the distal end portion of the wire. The
ink supply guide 12" also has an axial ink guide groove
12"b leading to the ink-impregnated member 62. The ink
P guide groove 12"b has a width and a depth selected such
that ink will be stably supplied from the ink tank 2 as
described later on. The ink supply guide 12" has on
a front surface 12"e thereof a circular groove 12"a
which communicates with the ink guide groove 12"b
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the waist belt 32 with the chassis assenbly 22. The chassis assenbly 22
conpri ses the topsheet 24, the backsheet 26, and the absorbent core 28
(generally shown in Figure 2). The topshee&024 and the backsheet 26
preferably extend | ongitudinally outwardly eyond the wai st edge 59 of the
absorbent core 28 to forman end flap 62; the lateral edge 60 of the

chassi s assenbl | f; d alg n @Qg@ 63 raf | 62
by the edge of %hé%tgﬁéEgelagggaﬁgEtﬁgﬁbggéghgét Tﬁﬁ&ﬁ%%ﬁ?@#'ﬁeaga
joined to the eﬁ&sfPaﬁrGZiBﬁltﬁéch§§SF§eé§9€mﬂ éﬁ@hFiFﬁ§lﬁétsﬁépve

edge 60. As showa"an Firaere 2s bhHe “@'%hah%'ba Zﬁeiw@@%f&m@bhir@ agdt |y

JOIned to the backsheet enent 50., .Th bel t
L 1 shown i n ERS.PSTSPRETAD ARFERCE GePiPings the Nite. Shife Rols ddap
web 52 (?s descrinbeelehwuengﬁide) 1Br ef ehabhnkccisplguiaédoffranﬂ &Menahk Iof t wo
or nore | ayers, t ure Y ee ayers
an i nner Igyer §§nk 2 8§F8$9hn§§F igﬁ gH& BBXFtlﬁquFn5Eﬂ§ |onedy
bet wgen t he |nnsnppéyeguiaeamﬂ"thadouheoughyEheSEirEhguudaed3|&pethES i's

the llayer | oined;L0aNenkiopksbesh 88 bie! HErBelhadt' 8GBIRTRLY eTent 50.

PCT/ §S96/ 04022 attraghéoBpassis assenbly 22 of the diaper 20 is shown in

Fi guje 1 9 cormrl si nﬂhéhfnﬁataniaoﬂywifbaﬁéwsbeoaegéhséap% d8talhe
chasgi s asd¥nb | ses at | east an absorbent core 28, preferably an

22 co
out e coverlng Errﬁggﬁ?PS?n§°tﬁbg?5§sﬁeet 24 and the backsheet 26, and
nor e fpr ef erabl y The ink tank 2, or each ink tank 2a, 2b, comprises

an ink tank body 40, two stacked ink-impregnated members
61, 62 of a porous material which are disposed in the

15 space in the ink tank body 40 so as to £ill the latter,
and a 1id 50. The ink-impregnated members 61, 62 are '
impregnated with ink at a pressure below atmospheric
pressure ranging from 5 to 10 mmHg, so that air
remaining in the porous ink-impregnated members will be

20 reduced as much as possible to increase the amount of
impregnated ink. The ink tank body 40 has a bottom or
inner wall surface 40a provided with a front ink supply

: port 41 and a front wall 40b having an air hole 42

b. defined in a stepped portion thereof. The ink supply

25 guide 12 has an arm 12d which is inserted in the ink
supply port 41 and which projects from the printer head
body 1. The bottom or inner wall surface 40a of the ink
tank body 40 has a raised or projecting portion 44 in
which there are a plurality of slots 45a, 45b, 45c which

30 communicate with the ink supply port 41. The slots 45a,

45b, 45c are disposed opposite to and communicate with

the ink supply grooves 12b provided in the arm 124 of
the ink supply guide 12. ' Although not shown, the slots
45a, 45b are joined together to form a single slot which
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asticized leg cuffs 30. The chassis assenbly 22 has a pair of |eg edges
6f which typically forma portion of the |ongitudinal edges 44 of the
diaper and a pair of lateral edges 60. In the enbodi ment shown in Figure 1,
thhe extensible waist belt 32 is joined to dde of the lateral edges while
the other lateral. edge forms one of the end edges 46 of the diaper 20.

Thius, the chassi s assenb 2 nprlses the majn structure of the djgper "
with other feat g ti'lﬁ)'éd}/‘tté’ Aoifp S ide syt rinds r%f&%r@‘ Ai'f‘alp
gx npl gré exanplsapply gﬂ'mmgs m.errmne dink henX asely 401\59130 des 2
escribed in U 2t ent j ssued _tq Kennet h B. on January
14, 1975, whi ch%ﬁD hﬁ%?ﬁc%ﬁﬁ o Sﬁﬁel‘ﬁ‘“&i’r A giifdde 4 300
absorbent core pdumalilty afy velrtdrdadnir idgess 44hmitidls pmmte tite zafxonbi ng
and retaining | i N y The
absor bent cgre ?gléh ar4?ffsenLAJ§ur ?c;gc %hla? &%%'sdtraafd%clg&dc tg'wd%ges %8 and
wai st edges 59. 4Diae aa!dsmmrt mmumptb@fmmmn the wank ad ety
of sizes and shapes hGur. %Hﬁﬁﬁg |ﬁ§3ﬂ
etc.) and fron1§6mndg§§gﬁﬁgizih?DQHh§réo ggg%r%éﬁt naterla s é%nnnn used
in di sposabl e di8p¥hdcindso pogséobgénndaﬁhﬁcﬁég'§@d@ &2 #ﬂnﬁi?
pul p which is 98E9E§b|inkegﬁbbﬂ r%34§'rEﬁhtfﬂ@ﬁﬁﬂﬁéftﬂﬂidﬁ'KU SU'tab|e

absér bent |nclude el | ul ddi n neltb
i ncludi ng c&%’ hF iPSs?nﬁ & gl G@etgﬁbé\r% &0 FncITg’& r?%"{ﬁ/rs@ﬁi
w aps and tussusolaasnahea,1@h&@rbenanhe&nwalabsemﬁamb Soanghrereof a

supdrabsorbent. pol.4susy 3S9cReN.ASt g HBLe Al Snith WO WIS

absor bentheosurfiageab®a.be varied (e.g., the absorbent core may have

varylng cal i per zones Thé Qégbﬁp&' h‘él%?:diﬁ%nﬁrsﬁg‘%&%ﬁo R el LA -

or | @wer aver age denS|t era I Sitlon zaones;

y comphbseéBhe §hen§#§elH?éis48F;ngSCPGFﬁéﬁlonhéaboﬁéﬁ diéhi50
capagity of thegfibgaeberhkCBbE 2505a@HbﬂmoaQWEgeﬁheQ@iﬁoEﬁﬁtEhbeﬁﬁfbﬂsthe

bent - capachegbare: 'ﬁé‘ﬁSgﬁopseﬁpuﬁieeTegghgi’%ecﬁaﬁ%éhsidaeeoméhéfea”d
wear ef s rangi ngebntactnivithsohliyoute fdiked. sdrfaeckeddedserhedbaetiomof the
diapef has a  45a  the vertical ridges 47 of the side wall 40c, the
20 partition 48, and the ridges 51 of the lid 50. Thus
there is a space 50b between the porous member 61 and
the inner wall surface 50a of the tank lid 50, and this
space 50b communicates with the air hole 42. The porous
members 61, 62 have different average hole sizes or
25 diameters. The porous member 61, which has a larger
average hole diameter, is placed on top of the other
porous member 62. Thus the porous member 62 which is
closer to the ink supply port 41, is made of a porous
material having a smaller average hole diameter than
30 that of the porous member 61, while the porous member
61, which is further from the ink supply port 41 has a
greater average hole diameter than that of the porous
member 62.
In the ink guide assembly and the ink tank thus
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i .
rect angul ar - shape absorbent core. WO 96/ 32083
PCT/ US96/ 04022 9 An absor bent
structure useful as the absorbent core 28 ofiZ he present invention that has
achi eved wi de acceptance and comerci al success is described in U S. Patent
4,610,678 entitled "Hi gh-Density Absorbent Structures” issued to Wi snman
and Gol dman on Seqwnemct%d,l&% dé;ﬁ.ll%}enitt&aﬁ:ﬂdiﬂ&ﬁrﬁdddakw@daorbent

on June. 16, 1987 Sr8Re et aleRY Fhe, SHEDAch /e hs (RN I, FronT
Dusting Layer" |§§ee@orouﬁngsm&uu'&d,m@wunuemhmglargﬁx amarageshqhaent

4,834,735, entit dﬁ§ﬂy o<l sity
and Lower Basis %Qﬁ?@b%g ui Sltl ones” |ssuedht%o \ge%né_@g%&%g on
May 30, 1989, al é(!eé'é§ér hséeaéé@m%mr and dhenee toathe ér\ksemﬂdq R

present inventi OQSaThQSBbSQSEeﬁtroQQH%dZQd %hlér a8l $ulrFacdlals |o%’Q:'he
absorbent structure descri hed in lih Pat ent 234,423 enti.tled,"Ab or% nt

Article Wth El aSPtEORAPE: 1PBSFUV€' &uE'rfﬁ&?cé@aAH;o APk tank, Kedy
Al emapy and C eaananséugbsthiaOink9%&idléa@ro®fvebh<18b peiovidededmithe mk

eorbor =t o e’ Bhiety, BRIARBER: fac, a0k BeREe. TR Sapse et tE W S,
joinefl therepo bgupplycguide ARamsd the wire guide 13, and finally to

' the gap between the ink supply guide 12 and the wire and
the gap between the wire guide 12 and the wire. The
above capillary attraction setting can be achieved by
providing the following dimensions:

15 The average hole diameter of the porous member 61:
0.4 mm.
The average hole diameter of the porous member 62:
0.3 mm.
The width of each of the ink guide slots 45a, 45b, 45¢:
20 | | 0.12 mm.
The width of the ink guide grooves 12b: 0.1 mm
The gaps between the ink supply guide
: 12 and the wire guide 13: 0.1 mm
The gap between the surface defining the
{' 25 wire guide hole 13a and the wire: 0.01 mm
A construction for removably attaching the ink

tank 2 will be described with reference to Figures 1 and
3.

: The printer head body 1 has a2 head frame 30

30 including side walls extending from upper and back
portions of the printer head body 1 and serving as a
holder support 31. Each of the side walls of the
holder support 31 has a holder support hole 32, a leaf
spring 36 which is defined by two vertical recesses 33a,
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(not shown) such as those well known in the art. For exanple, the backsheet
26 may be secured to the absorbent core 28 by a uniform continuous | ayer of
adhesive, a patterned | ayer of adhesive, orit®mn array of separate |ines,
spirals, or spots of adhesive. Adhesives which have been found to be
satisfactory are manufactured by H B. Fuller Conpany of St. Paul,

M nnesot a and metd&etidy &he Holdss suprozt 3k amhiwhicmshas (3 halgles abl y

conprise an openyfddmieht Hoxy ks @f drid s psthesd Ve, apligerdir osed
in U S Patent ,573,986€3F|éled " Di sposabl e Wast e- Cont aj nnent Gar nent ",
whi ch issued t o MSHh&bI82ShPEridiS CRAP SRS 1F es) B Y RPTAGh i s

i n;:;)r por at ?d hﬁrﬁ;lcd]jfeﬁllstirdi‘f ?fmceihiz_‘éﬁh @sefﬁﬁtiﬁt?h%tf achm?ﬁddrr]maras l'ﬁ}ldliﬁr op;an
pattern network of fila S .GONpri.ses,sever ines o esive filanents
swirled intd a é&ﬂ%ﬂrﬁpgﬁi& r'?czgd'@n nea I%&“I%P"eq} lﬁf“fﬁe appar at us and
met hods shown | seniSphiéaticmall prafectidn FR:d vitidiprizgemgaleablie @nt a@ber 7,
1975; U. S. Pate ' ed t cker, t ...0n Novenber, 22, 78;
and U.S. Patent %%léf?%%%%&%ﬂ%é\% ?‘5’ l%é??n‘i cfaﬁﬁi’ ﬁ%ethﬁ ,1%359?‘@a?ﬁ'0#%
t hese: patents ahasi Bcsider dispdsedeiclosen dioetdec ccesfieativet hodiBer t he
attachnment nMeanguERHrEORAr by 'i‘x‘”a%n%‘)%d%glﬂ"nbﬁlﬁ%raq %et‘i‘&zr ggoni ¢ bonds,
er sui e attdc

dynam ¢ nechani cal “bonds, or any ot ta nt means or
combi hati ont¥ of ePFageaRle MitinR AoWeS £908 ©f the respegpive/ gudde

PCT/ US96/ 04022 slot 35. 10

The ink tank 2 can be attached to the holder 70a
and detached therefrom in the following manner.
The holder 70a is supported in the position shown
15 in Figure 3, and the ink tank 2 is inserted into the
holder 70a in the direction of the arrow C. At this
time, the ink tank 2 is not required to be accurately
positioned in the holder 70a and hence can easily be
inserted into the holder 70a. Then, the holder 70-a is
20 turned in the direction of the arrow D to bring the
projection 49 on each of the sides of the ink tank 2 into
contact with an edge of the respective guide slot 35 in the
head frame 30, whereupon the ink tank 2 is positioned
with respect to the head frame 30.

The ink supply port 41 is now positioned correctly
above the arm 12d of the ink supply guide 12 which
projects upwardly from the printer head body 1.
Continued turning movement of the holder 70a causes the
arm 124 to engage in the ink support port 41 and be
inserted into the ink tank 2. The semispherical
Projection 72a on each side of the tank holder 70a
engages and spreads the leaf springs 36 apart from each
other. The semispherical projections 72a finally engage
in the attachment holes 34 in the leaf springs 36,
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known in the art. The backsheet 26 is inpervious to liquids (e.g.,
urine) and is preferably manufactured froma thin plastic film although
ot her flexible I|qU|d i npervious materials jyay al so be used. As used
herein, the term"flexible" refers to matertals which are conpliant and
wi || readily conformto the general shape and contours of the human body.

The backsheet 2 Yﬁ$ﬁ§ g%ﬁﬁ

absorbent core %ﬁ% ro tﬁﬁg%ﬁl rﬁldi %ﬁ}% thg*egz%:etp% such as
bedsheets and udU%i S8 rediYp dins #OF I8N or
nonwoven materi ag, ﬂh@lsyrfa&dec ftlﬂeﬁ&nw Ghidfe INYORISASt gy, 148z An the

pol yet hyl ene or _pol yprop Iene nposite naterlal such a filmcoated
nonwoven naterléf tﬁﬁb ibé@%@ﬁ%%& 408 91 §FP$ i *Fehavi ng
a thickness of fdx@lpo&b@bp@o@l%emtb( @He Mk gthébgltone%lzmﬂl(er theni | s).
The backsheet Z%Igﬁé& eé?'%héﬁﬁaéﬁguEgﬁfca 3g1th orb nt cor whi | e
still preventin | (L TFhe
topsheet 24 is pdsitheodak pdithc€xom thebdak aankaeetofthbepaha&ehehbadore
28 andii s prefer gh%Logggd hﬂeggh Qn@ahpbghgeﬁggéahggSUIg gﬁeah chment

means (¢not shown ose we achnent
means are descrMBé&thShth§s§§&§r§9 P@lNhngatNGCDGGKShQGDCEEStéeﬁnﬁibed
absorbgnt gpre 2BovAs used herein, the term"joined" enconpasses

configygrations mherebx an elenment is directli secured to the other elenent
by affifxi ng the el enenP BPPERLLPNy othReddekal endnefit thanwizenprgiestsons

mereb_ th;a ;al elml&bugﬁ thdi 1aRt inénigéuB?dchQrB.ES ohkethekaBRNt akd RitsXi ng
e e n (0] an

i
ot her W@¥enent . EeggrPﬁanéngﬁaﬁﬁez%og?sﬁﬂﬁngrégggFggﬁ éﬁlégﬁ Rgﬁéhe
g?gsgs e?ﬁ ﬁg?tbhéhbapiih&epaﬁérarWhpnhnhd d&rfggfytﬁoaffggnabyer hn t he
them t of tnds absBPRBE#8AE, LRELBEEERL LB EReLRRE" FE 1 QYeRER Thtraty "bEC
topshee} 24 is §bﬁpﬂi§h§l sodtsﬂﬁﬁacagJBGndfnbhelwxreagumgethtae that' s
skin. Hirther, Eﬁezﬁﬁpﬁgﬁfﬁcgﬁ ﬁbﬂﬂéﬁ Eﬁr§£8ﬂé 8§f€hét&g€t£% ﬁ fe g.,
roug surtaol & topshee

urine) §o readllg enetrate t ness
£ o B8 wi d%cefaﬁ@énsunawku issattachedsspecessively to

the distal end of the wire as the latter is projected
0 and retracted. The transfer of ink to the distal end of
the wire 11, and other details of an inked-wire dot
matrix printing process are described in the above-
mentioned EP-A-97,009 and will therefore not be
described here in greater detail.

Any excessive ink on the distal end surface 13c of
the wire guide 13 is drawn under capillary attraction
into cross-sectionally V-shaped collection grooves 13b
(Figure 4) provided in the front and side surfaces of
the wire guide 13 and is returned to the ink supply
guide 12 without smearing the print paper. The grooves
13b are thus provided in the distal end surface of the
wire guide 13 and communicate with the wire guide hole
13a. as shown in Figure 4, the grooves 13b extend to the
Outer periphery of the wire guide 13 so as to be open to

be manu}act ured®
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foans; reticulated foans; apertured plastic filns; or woven or nonwoven
webs of natural fibers (e.g., wood or cotton fibers), synthetic fibers
(e.g., polyester or polypropylene fibers)l5or a conbination of natural and
synthetic fibers. Preferably, the topsheet 24 is nmade of a hydrophobic
material to isolate the wearers skin fromliquids which have passed through
t he Wwehecasmogphere.

PCT/ US96/ 04022 The operation of the lnk su plilmééﬁﬁhﬁgh afdthee
contained in the ahsorbent core 28 (i

topsheet is nadBX8 HiﬁﬁdQSEhBBFElﬁaPEFPEFr ga§e§§%efﬁmg %ﬁe?ggvﬁface
t hereof is tregigd hewbbeh&déeﬁhbédc so that liquids wll transfer t hr ough

the topsheet nore ra Idl% ni shes_the_|ik I|ho$g % g
exudat es il | f|OMlO gefotghg ain; AcPTPRER BEFnget Folgh the
t opsheet and bnéngssbsprbadapplyhanabgprbpntaterquaﬁhet?opﬁheak stabby

rendered hydro a Okt t su S s for
treating the tgg khg axs#éfaééﬁr f %%talggfugﬁggégggeh E?%aphfeg§&§€gmnth
the surfactant hake 1anesbongdthevaa;epraperndimensuonatnahhe wigdpity

fed di Scuggsegeocﬁiéeab énd! G EEE wRRd ! APBrLREL! dmbsnEoBEal ned TN

Pat ent 4 entitle sorbent Articles Sﬂe Layer
entl0LayeiBX, | ¥itRaut ceFeher mp eXCesS OF 3afharyage ofg There

Che (hponce: SinsELa'Ee sippsiiachi e taghudme e e o LA ure
flben'P Wien the topS® EEB #ﬁﬁ?%%shggaoﬁﬂﬁ§sﬁuﬁgb°ntaﬁ %gﬁiy Rave,
aded, catbedinkeguidedpatikel fhdmvche hinkotankngl €d, a position in
the.vicinity of the distal end of the wire, is composed
15 of slots, grooves, and gaps. By selecting suitable
dimensions of the widths of the slots, grooves, and
gaps, the amount of ink necessary for printing can be
guided to the distal end of the wire under appropriate
capillary attraction without causing an overflow.

An appropriate quantity of ink can be supplied
even when the ink supply from the ink supply grooves 12b
is reduced due to increased use of ink.

The dimensions of the ink supply grooves and gaps,
the hole diameters of the porous members 61, 62 and the
widths of the slots 45a, 45b, 45c are selected so that
the capillary attraction is progressively greater along
the ink path. Therefore, ink will not be interrupted in
the ink path as described below.

The ink is consumed from the ink tank 2 as
printing progresses, ink flows from the porous member 62
through the ink guide grooves 12b, or through the ink
guide grooves 12b and the slots 45a, 45b, 45c, into the
pPrinter head body 1. Since the ink moves transversely
across the porous member 62 at this time, the distance
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conbi nati ons of the above, or the |like. A preferred topsheet is carded and
thermal |y bonded by neans well known to those skilled in the fabrics art. A
preferred topsheet conprises staple |ength?igol ypropyl ene fibers having a
deni er of about 2.2. As used herein, the term"staple length fibers" refers
to those fibers having a I ength of at |east about 15.9 mm (0. 625 inches).
Pref erably, thethaﬁshhetihksmavbasthrwugghthﬁrpnmahsumemaemoﬁabdatsmalgrans
per square neteg [ a ednRY 1¥erfke a
Di vi si on of Internaplon?ﬁ.l?"b gﬁgggggﬁgéﬁ %c%??%a %%Ph qngssgcﬁﬁge Pgbﬁﬁd
t he desi gnati onmemper 62 isheopsumeds ASQGsssyrgzdptéfe§ea§|ey1me€1hé|te Y
conpri ses el ast pgcusd b@&wguaf Eh@oiﬁﬁr ifl emedp gthhQMBQrC@'it ahamepe of

a ma

| i qui ds and ot her body exudates. Eac stic y conprise
several iﬁffereﬁﬂke#ﬂoﬂpﬁeﬁp§°ﬁérmﬁ@ééElﬁé gne F@ak&@edéffSSGycéxudates in

the | eg regi onspetween! eaett Bvéi‘E?Eehamé B&aﬁ@&ﬁ&bm‘lana' ¢her gshered to as
| eg bands, side fIa barrleg cuf
I

or elaatlc %% g ? Pa;zgF
3, 860, 003 entltﬁga ¥t PAcAPH| 8Sst8cCPBEMS 1?0?“89 8B05aBRe *Bfaper "
|ssued t o Buel | porodsnmembet4611846thdeporohasmemtiesp62abNe dnkper which

D et e namper s \RSeEPREruEH SUERRCFL0RY RO, BntuCf RoR: R, PH8 S™'Y o

Pat: t 409009, 8omovas|trensverspbyabneanﬂsacbeas hhelpbeoﬁﬁvmagbgraéﬁlC|zed
Fl aps" issued tepfzbpogRd Beatak eBeYehel 28 tﬁ8980r§€§ égﬁ? Q'Eﬁﬁ§ab|e

WO 95/ 32083
3 remains substantially the same as ink which has been fed

out. Therefore, as the printing operation progresses,
the ink in the porous member 61 is first used up, and
15 then the ink in the porous member 62 is used up.

The ink guide mechanism in the printer head body
operates to produce the same advantage. If the flow of
ink is interrupted in the ink path by reason of
vibrations or the like, a mass of ink which has been so

20 interrupted is moved forward until it is joined to a
preceding mass of ink since the capillary attraction is
greater'in the ink path than in the ink tank. Since the
capillary attraction is greater in the vicinity of the
distal end of the wire than in the portion of the ink

25 path in which the flow of ink is interrupted, no ink is
retracted from the distal end of the wire, and hence
the dot density will not be rendered unstable even
momentarily, so that all ink on the distal end of the
wire can be used up.

% In the ink tank construction described above, the

ink-impregnated members 61, 62 are supported on the
ridges 47, 51 in the ink tank body 40. The ink-

impregnated members 61, 62 are therefore surrounded by a

layer of air which communicates by way of the air hole
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12 di aper having "stand-up" el asticized flaps (barrier cuffs) to inprove
the containnent of the leg regions. U S. Ratent 4,695,278 entitled
"Absorbent Article Having Dual Cuffs" issued to Lawson on Septenber 22,
1987, describes a disposabl e diaper having dual cuffs including a gasketing

cuf f and a bar rg2ty ol fend) b FR€Nd1 A 70hndS il | i DlRAH Godi ot

Cont ai nnent Garnent" 1ssued to Buell qn Novenber 3, scloses a

di sposabl e di ap¥ia&H & kIhBTRIRUT R RIS A r@%ﬁﬁ?@"e’ﬁl}f Sk ek guar d
gutters confi guaaged @i pochet famelddedlitds tid Rink tie s Ak~ Each of

6 cul 30 oy AP MAPRar § B 10 8% ThAekone, HRY SXRANS IO, Gande.
si dfe fl 6538, hbarurieeraiczlufﬁ:s_,tm tﬁr?ﬁtz' (Ca](cn]lcﬁ‘é‘?c)ig hie&crﬁda@émh tiseé or }?1?
preferred that _e el.asticized | eq.cu conprise t sketing ¢

such as descri Ee%%%%%%%@%%ﬁé&d PIESSUsS ot 5 ,e%éz_h:%u Each
el astici zed | e¢heufaizihdle stthwsa thatgehe pressuxepdrsitie dankelZasis c

el enent 31. In '%%@P'dﬂ%g&ﬁ ' lLra e%%Q

el astji ci zed | eggc&tr%?'fl ?orrprl seépta?erﬁ%r gl%ieggaé{e gkgsttd%cé%?ﬁgor‘%ent S cfl.thFhe
el astji ¢ el enend8k3 pudy @fnFhseidkd t@m& ai st edge 59 of the absorbent core

28 and ijpt o the extengeblijqrvdiatik Relils 3RerBEbRe bRotedtddE RPN itk
i nnefjnmost ones _of g&he | astic el ements 31 positioned on opposite sides of

] L P
_ RWe $eaYRTHAt oRSndBr teRBeFAL LTS BEROSPASHIS | o
g 2 ofe alnot helrprbsgugbqumahﬁislr da@ambl. IoElr 'sappgyiggeﬁnmedtalbagt.i c glserr}sntﬁ
age al so aligne st,ant i.a par Q. bot h .t he si edges of the
cent core 28 angggo etlaé’g‘ygdgg éi’eoﬁ‘n!‘hgu&ﬂgsgﬁzhaggénbl y 22
t hrog§ghout thesuppdydng. ink toThhedimreshawebdimensionsodependendr onst ones
of the astic e ' b Ni.h [ t [y ght
pri or; t§§ use. ﬁé g?%%??ingge?&%e%hgbgésg?e{:lﬂ%rqle:éﬁégpggﬁgsi %P'ﬁtc eltglgast I C
el enents is i nGPBREPRENSES €88 be ERgily formad wikbnbigh BdmepsAopplosite

i nnerinost oneSae&uehaytiasebgnﬁehaahﬁgveesur§§kaeaa§82taﬁaahﬁarhaﬁtfcore 28
parald el to the | centérli the diaper. During use,

tera e 487 of p t he
ext ensi bl e wai g?"gﬁl pPash grpe Gs?’éﬁhﬁg é@ﬁﬂﬁéﬁnﬁﬁlfhécFSFgFSI 2gf, EEYPon as
it is,worn by arstable ink supply capability. The ink tank 2 and the

20 ink guide path can easily be assembled as they are
composed of a small number of parts. They may be
maintained free from wear and deformation for a long

: period of use and can keep their initial performance

4 partly because of the lubrication effected by the ink.

A8 25

As shown in Figure 4, the ink guide groove 12"b has
mounted therein an ink guide porous member 12"e which
serves as an extension of the ink-impregnated members in
the ink tank. The operation of the ink guide member 12"
is essentially the same as that of the member 12 of

% Figure 2.

Figure 5 is an exploded perspective view of an
ink tank 2" which may be used in the present invention.
The parts of the ink tank of Figure 7 other than a
porous member 60" are the same as those in the
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pos$itioned onto the wearer. As the waist belt 32 extends in the |ateral

di decti on during use, the dinension between opposite innernpbst ones of the
el dstic el ements positioned within the extgnsible waist belt increases,
whijl e the remaining portion of opposite innernost ones of the elastic

el enments remai ns substantially unchanged. Therefore, during use, the

di mensi on bet wesmbosimesitt ahowneitpFigures 2f THee RIrfls enlb@re@0d' has

positioned Witlyiksrerent £roft WWL2LEY thicknesses £9 that khe Lhicker.. o

PCT/ US96/ 04022

belt is great erfnomen POFS iginge whiich. et dspased rashjmicenty tportiieod.nd
opposi te inner 1 Rf gihe jel 3y s 2 t oJey of the
el astic elenent ig ?n?%bne 1éd %cenb’%ﬁ% si de &ﬁ% Qapktﬁgda§§%F@§% core.

The di aper 2 E’@F%nﬂﬁ@é§ éﬁ"e%ﬁeﬁéﬁtmoéuﬂ@dstinﬁ& theo temk bedyvi des
i mproved f It am@ Ca@hledieFoRa!, ‘ébane&e%'ebb%r\mfsﬂmeﬁn%s %%“aha'se%%tzf%ne“ds

| ateral ly OUtW§P&6y from each gg I S assenb and
preferably |on dRhameres gy wh I?rPPGWPGﬁﬁléﬂ Fﬁérﬁaferypléﬂgé§ of t he
chassis asserrbhu aaenfhua, the kR & Ei?gd.wga%trtshq\/\ﬂhh?. B gna2lér BRerage
extensi bl e ma a&ﬁgortlon of tge di a er at | east

el conp
ext endi ng fro PQPQFBF edﬂégﬁot e fiameters EﬁﬁW& 82 in the second
wai $t rdgion 4prbgreblzvamyeggeaﬂérotowhtddtapeteaﬁ pogtisninwhadhdiso be

Pnvent | on can EEPoEscERER, EneTaak siBhr® Rork 31 0Rk e Re/Bihe PR RED ™"
each | ateral epgsous membar €04sisspissedbin 2Re tihk ﬂaskubedyn40 The
é | porous member 60" is structurally equivalent to a
3 plurality of porous sheet layers of different average
s hole diameters which are placed in the ink tank body 40"
with the average hole diameters becoming progressively
greater from the front to rear portion of the member
60". Therefore, the operation of the porous member 60"
is basically the same as that of the porous members 61,
20 62 shown in Figure 2.
Although in the embodiment of Figure 1, the ink
tank 2 is placed above the printer head 1, the ink tank
% 2 may be located below the wires to achieve a stable
4 printing density through the ink guiding process
4 2 described above.

In the constructions described above, ink can be
stably supplied through a simple construction from an
ink tank to the distal end of a wire, and ink is stably
attached to the distal end of the wire for producing a
stable and proper ink dot density. The ink will not be
interrupted in the ink guide path and the risk of a
supply failure will be reduced. The quantity of ink
absorbed in the ink guide path is smaller than would be
the case with a known arrangement in which a porous

dens gasigpona e D ET
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Ty
regardi ng the extensible waist belt 32 will focus on diapers having a
single extensible waist belt being constructed according to the present
invention in order to forma "T-shaped" diaper. Further, while the wai st
belt or any of its constituent elenents can ge constructed as an extension
of other elenents of the diaper such as the backsheet 26 or the topsheet 24
or both (such as is shown in the above-referenced U S. Patent 3,860, 003),

the waist belt 3:2embéi- ks dséartaeﬂ Mirhiﬁﬁsescweocﬁsle&qf %aeéfeimedl ment
in which the malsi &B separa oined tq the ch asa %
- assembly 22. 5fe EPt SQYpV6§FG slﬁ ¥RLERs LBl BOteUEBRe TPRat

provi des a nore pnﬂﬁbingbls eﬁdacsmammrqaentntybyandlheabbysubstan&nblyy

time of vear el Tibabruieh Thethfabar FadhB.gin kRestivedvkiadras &hrc.
the extenskble warsmttmgt all ows the sides of the di aper to expand and

contract wthout the q§§v€$ agg*t Qﬂﬁlrﬁﬁgsgh Bgriﬁks oEu% h@ﬁe kgg hat

extensi bl e wai st belt ops an nai ntar ns f ces ensrons
enhancg t he tensirithelcimk opaunk ahs nqmdeaedeulgylyhuiscosarbysps@eqmto

mintayn the di apefed%eia tHEgHCRRbe AREuEDR! 0B NDENERe ! BRPDLY OF LAR di aer

about ihe wai st of the wearer” ext ensl bf e wali provi des
nore effective aﬁﬂ#%aﬁ‘i%n"—%f1?%@@1%@@?19@t5¢ﬂ6eaeﬂ§ﬁshf cﬁﬁéréﬁiﬁ%e%%k

other furi b ap ey o Tadymet ot A RO OGN PRI R ) et

duri ngj wear . pp é% 14ﬂéy€9e§Qﬁt géit?ﬁﬁ ﬁ#e?%?éﬁ%? Las an

ext | e vvai stfdxelxtes’iﬂning the desired printing operation.
; In the printer head described above, no ink flow
occurs due to variations in temperature and atmospheric

15 pressure and a stable ink dot density is available.
Unwanted ink flow out of the ink tank is prevénted, thus
avoiding smearing the print paper with undesired ink
spots. No ink will enter the printer head mechanism,
which is prevented from malfunctioning. The cartridge

20 ink tank can easily be detached and attached for ink
replenishment.

Since the ink supply system of the invention is
simple in construction, it takes up only a small space.
Where a2 multi~colour printer head employs ink supply

25 systems as described above, the ink supply systems for
different ink colours can be spaced widely so that any
unwanted colour mixing can be avoided.
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| sposed in the second wai st. region 42; alternatively, the diaper 20 may
rovided with an extensi bl e waist belt disposed in the first waist
regfon 40 or one disposed in both the figst waist region 40 and the second

wai $t region 42. As shown in Figure 1, the waist belt 32 has a central
wai $t panel 56 and a pair of side panels 57, one being disposed on each
side of the central wai st panel 56. The central wai st panel 56 is that

porti on ofaddwerdingt tbeld Birbréreaspdee | €ige edgeen8loaf ;iﬁtﬁzMSas dot
assenbly 22.. Thus an | 56 LS, cater coexte |ve
Mh the (AL PEROEERadSR  WBBE B0’ AW, hik; Ruiely ohinR L SEVIERR

panel s 57wwamndnlantradgpkxupmeIytheommkhéupptyeﬁamhlsbnpamahn§61m¢yond
the leg edges ha§§5 I 2 N Qrder i 0 oV i

and cont ai nnen Lg]bene%llgtﬁg%o 2 agﬂgg%{b M’I)g Sés‘&d."%ﬁs%% Ifglregl'rrgfatgﬁ%gl?
the sidle (RE¥E swhprein h*éhwallérk bERPPEY hank phBagxtathsPBke. hele t fberein

pref erred vl ddithusiOates nwftmuasr 11nt Be meastabnwals@hceabeltwé@na&h\ael I

as the sidge a Is 57 are refer | e provrde a total wai st
feature wht 'est?f’ t%‘ep FHBRYY FKont ai nment
benefits. ' The malst belt 32 may take on a nunber of different sizes,

shapes a“dnf:‘){'ﬂé 93%3}:&8@@1—.@8%5%&9 nfao&sﬂ ﬁx‘:ﬁf‘céf a "PABCY @' s%' fﬁf ent

mat eri al s or éxa bel orne romone-or
separ:df e ntearﬂersam rlu@rvedrarrg ibgastomeofmnﬁar ctadti suxfeceblat 22eabe| pge

J 0i ned togﬁéﬁcéﬂm& Hl:él&ﬁob‘ilx' g/iSI 3 ?H%ﬁyco%;actt@e % Sinﬁe%tbs%%bl

ure 1, mm nprise | ece terial. The wal st belt
na SO mﬁﬂﬁﬁ&ﬁ®wﬁ@aﬁnBPﬂsrﬁHGlPéﬂgt Rer 6°Br6§| Eefﬁﬂnﬁé &?ﬂﬂeﬁ@ﬁtaFéhges

of wearerslsnrs;f:@éem&oﬁr mtﬂnmrrabtsorceaa@n&\eaﬁsrt healtbbRasheeeydf thiae
wai st belt, iarled con5|th é EaV|ngHFQ§PIex c rves and qggl
to sinply nﬁ“?@ Y ahigitka™may, have e 58 HrasiiKo %Fi 3/t PRBRa
conpl ek shapefaceefedcH af twieicindpees o 44l iatcsjedielng gertdicrc] osed in U S

Pat ent Application Serial No. 08/ 044,562 entitled "Fitted Belt For

Absorbent Garnent" filed by New, et al. on April 7, 1993 which application
i's Further, the ink absorbing means may comprise first and

second porous members which are in contact with each other so
that ink may flow from one to the other. Preferably the ink
4 supply port is arranged to receive ink from the second porous
member, the first porous member having pores therein whose
-average diameter is greater than those of the second porous

‘ nember.

According to a further aspect the ink absorbing means may
Comprise a porous member whose pores are progressively
reduced in size in a direction towards an ink supply port of
the ink supply tank; preferably in the dot matrix printer
head the porous member is compressed in the vacinity of the
said ink supply port.

The jink absorbing means further may have been impregnated
* With jink at a pressure lower than atmospheric pressure,
3 Preferably in the range 5-10 mm Hg.
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i ncorporated herein by reference. Wil e the wai st belt 32 may be
constructed froma nunber of different extensible materials as are known in
the art, the waist belt, for perfornance and cost reasons, is preferably
constructed of a structural el astic-1ike2til m(SELF) web. The term "web"
herein refers to a sheet-1ike materi al conprising a single |ayer of

material or a lamnate of two or nore |ayers. WO 96/ 32083

PCT/ US96/ 0 : ws
o pref orrod oM Tert® of SUANY: EABTRSTATRSSY,, Y, aforomeRdtite 456
construct ediagfrig QT-H@"'@II ajeadofay fGAMRELIR| PniRTintin®r vire, Tie B FRLeb
52 is showpdnpbitibit 8Fswhieth G@NGidunted The a/mztha gu e aedteer by nﬁ‘élesa

| ongi t udi nal cent erline and a transverse O[R# raI centerl | ne,

which is getferdl Wﬁer%%# cBFaPSyo 3 hBOFEAGH Scefter| FedeTine 4R, | s

preferabl y reanpgr |asmhr3;d¢t'aot mlcle;ivef imlne&u:otnovt}tbenmky absopdiilng aeneans

(LLDPE) al thqu f ot I c

pol yet hyl erfé@ %E‘C ud 'ng gkﬁa enscaty po$ ylaen JL%@ ﬁﬂ‘ }alsclil nS| ty
pol yet hj I eru@m(l\unDPE):eshlngﬂdewsithy ﬁmyétahyll PREYMDPEPforthe| yirepygeide
and/or nkhgh8o;i eh t:h@ é?g’éﬁlaaﬂdoFthgﬁt st' gha- pﬁlmhgswﬁeot her
sui t abl ] po ynmeric materials include are not limted to ol yester,
pol yur ef hanes, conpostabl e or bi odegradabl e pol yners, and breat habl e

pol ymerg. Referring to Figures 5 and 5A, the SELF web includes a
"strai nhbl e

This Sheet Has Been Replaced
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networ k" of distinct regions. As used herein, the term"strainabl e network"
refers to an interconnected and interrelated group of regions which are
able to be extended to sone useful degree in a predetermned direction
providing the SELF web with an el astio-ldXke behavior in response to an

appl i ed and subsequently rel eased el ongation. The strHi asReervReplaced
I ncl udes at least a first region 64 and a second regio

includes a transitional region 65 which is at the inte
first region 64 and the second regi on BRIMEhe transitional region wi |
simlarly exhibit conplex conbinations of behavior of both the first region
and the second region. It is recognized that every enbodi nent of the
present invention will have transitional regions, however, the present

ij_nve_nt ionis 'I&Dﬂeéw(@@ffa@@?kpbyytaﬁdbehk\é}arnmffdﬂ% \émbtrr@her%gl printee

istinctive regions (e.q... st region nd secqnd region

Therefdre, th uinﬁsaﬁgb?#%Yioﬁ(ﬁw%¥% paggemm%%ﬁhﬁuiEﬁFVW? p&ead,

concerned wit lcdniprizdimy i at deaslte omeb imkesupplyn tdank f (28) cegtaisiagd
t he second regigns jnce it i ity Sioni fLg | 'y depggnd 0 e
conpl ex behav%%§p0?8€#%b§2§ ﬁgkgﬁiidqa?t%e t%%ﬁg? i%ﬁhl reg?gégyg5%?EQ

SELF web 52 hdstly fwhichsst azerangedn toppreiaivseénhd ang f eansmit t Aak

preferred embogdigrentyghowsnikn FLOYaes SagsehSfy the St iiinallsy nemsank,

includes a plurality of first régions 64 and a plurality of second regions

66. THA fir ot GHARRSRERLERR, IN, THAT (the | inlsg SHRPLD L FRABR; SOBPT IS, oi n

the fiirst axi atb8léssPr oher goinvdsongaibéPnagcohng sddend oxi somPredsedf iinst

axi* of the first reg%on 64, i s ﬁubstarltial li[ p ralllel §o

| ongi tudi nal vicinity said ink supply port ?4 ) and that an arm
(12"d) of an ink supply guide (12) inserted into the ink
tank (2") has an ink guide groove (12"b) which leads to

3 - the porous member (60").

2. Ink guide assembly and ink tank according to claim 1
CHARACTERIZED IN THAT said ink supply port (41) |is
located in one wall (40a) of said ink supply tank where
said wall (40a) meets an adjoining wall (48).

3. Ink guide assembly and ink tank according to claim 2,
‘i characterized in that said ink supply port (4l) extends
substantially paraliel to said adjoining wall (48) and
that the arm (12"d) extends essentially parallel to said
supply port (41l) into the ink tank (2").

4., Ink guide assembly and ink tank according to any one of
the preceding claims, characteriied in that said ink
supply port (41) is located in a bottom wall (40a) of
said ink supply tank.

5. Ink guide assembly and ink tank as claimed in any one of

the preceding claims CHARACTERIZED IN THAT the capillary
attraction is successively greater along the ink path.
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16 axis of the SELF web 52 while the second axi s 69hi She&UASBRRREFRcEDY

parallel to the transverse axis of the SELF web 52. e second
axis of the first region, (i.e., the width of the fi | JHfls from
about 0.01 inches to about 0.5 inches, a nore pref out 0.03

I nches to about 0.25 inches. The second regions 66 have a first axis 70 and
a second axis 71. The first axis 70 is substantially parallel to the

| ongi t udi naf. airk Quide SFEmMPP BRd Whk! @ahike ase@lind Sinflohé of the
substantially parallel to the transverse axis of the SELF mgb ééf
Preferably, th@RESEHRRxFLatns: (HARACTRRIZEN o (GHAT sppd Gt hSYPPLKe
second regi on) tdrk f (2M aleut fdrridd | ashas detadhably. thoumtleds, umib, neaed

ferably, f b 125 j 1, 0. inch f d
P rbod mont | of | S Stbely; i CBETab0 AR ik A CR1akfuiBg, MET Rk
substantfal |y |suppdy, ssceiensg eanhi ofowrsdid i inledipply | s8CtLOBS ahavanby
parallel to thed ongitling ﬁxaégcgﬁge BoiE, ek 3% ink J&ﬁg%yr%gnk

region 64 has an el astic nodul us a cross-sectional area
second regi on GRALEND| 88t | kpAREGFPERT, ReEbeF oformeset PEnA RPEQUAD.

I'n the illustraia2eraE100i fre8hcha ofOldd i Pk i\l Fs¥8Pisrs haﬁ\FEégﬂated
"forned" such that the SELF b 52 .exhi_bi esistive force. a

ts a ong.a
axi s, which i n "L cA8K: offadfh PALHs T cAPEREBARHuMSTRER  BUPRSERLLA) LY
paral | elip t o t hefilldrgig utksakeapestafret HmKSEUppEP, sebenoaybjaact belasd awo
appl i ed; axi al e]on [on, i | fecty Suhst Lal p |1
I ongigi nal a%fg. g%g'huslé h%?&’i, -t%egﬁtleor m" ?g%%gémsr e e]?s qteﬂo %l%gtfgrg.ggﬁ on
of a desired soloms.e or geonetry upon the SELF web that will
substantially retain the desired structure or geonetry when it is not
subjected to aséwfxtqrnally appl i ed el ongations or forces, A SELF web of
the present’in iBHIs 3P LEqaRe Ank| &gk 2stiGlaimedybh aRY gn€eldnd
region, fherei iliaigsf i T stor SUCHAARRETERIBED! YNIITHAT Y dfiDPatfeifRCeRpply
region. As USﬁgFgﬁgejn, t he tern1"V|sua&I¥ gL?tlnﬁi",refers o featuyres of
the SELF web | at® wWhPTRedr &Rt aR | PLFaldEX A% 1BKTRRPRLY ndFChiRBE eye

when t he each of said ink-supply sections having an ink supply

port, said unitary ink supply tank containing an ink
absorbing member in each of said ink-supply sections
formed of a porous material and impregnated with ink,
each said ink absorbing member substantially filling its
respective ink-supply section, at least two of said ink-

‘ supply sections carrying ink of different colors, said
ink in said ink-supply sections being of a color other
than black; and

a further separate ink-supply tank formed with an ink
supply port, a separate ink absorbing member formed of a
porous material contained within said separate ink-supply
tank and impregnated with ink, said ink absorbing member
substantially filling said separate ink supply tank, the
ink contained in said separate ink supply tank being
black.

Ink guide assembly and ink tank as claimed in any one of
the preceding claims CHARACTERIZED IN THAT the ink

(MO sevreooms@s7os.poc
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SELF web material or objects enbodying these SELF web material are
subjected to normal use. Preferably, the first region has a "surface- :
pat.hl ength" |l ess than that of the second region, as neasured parallel to a
predeterm ned axi-s when the material is @ an untensioned state. As used
herein, the term"surface-pathlength" refers to a nmeasurenent al ong the

t opographi ¢ surface of the region in question in. a direction parallel to

an axis. The nethod for determning the surface-pathlength of the
respect i ve regﬁeﬁerteangbénqmd(ﬁﬁ PhelTeSOMpEERS@s k¥t idonwadt fRAFHLIMH

subsequent (50) o¥Y\Och6/ 2AR88upply tank (2").

PCT/ US96/ 04022 17 portions of the
present specification. Met hods for form ng SELF web materials
include, b@t alrknguidemassembdy emwbsinlgtdnyk nasi ojaphatiednoanyoldrss of

t her nof or m ng, gh hyqr, ic il he
entire %ortlontn% RPE§E§E5§6b¥g5§ﬁ§S pbeen su F%gﬁed to a@gﬂ*ﬂ%fﬁ?é
oper at i on, theapﬁesbnng|meén§|bﬁﬁﬁmyhasse beppredtpertioy &6H) Ekting to

formation only a portion thereof, e.g., a portion of a diaper backsheet.

In the preferred enbodi nment s [ res 5 and 5A, the first re ons 64
are substaﬁS|aFP§ SPéﬂSras?ﬁQBQYsanPhén ranka@syicdigimedhd v iqlainse

|sd|n subsLantBaIgnuﬂmEﬁ?nmzanﬂmhtTHATbQMEWhﬁKMZEEbEbthembmuaﬁlfﬁaﬁéef
under gqpe by, t web_ 5 T secQ region i.ncl ude a IIw O
o sed W oo kEBRTEmbts 2 EnifBer; A PLAn T ne AGRAINE, "ok, YR8, fotk
debiiiid or a sevpplyapoot (#&éjeof. The r|b i ke

11. Ink guide assembly and ink tank as claimed in any one of
the preceding claims, CHARACTERIZED IN THAT said ink
3 supply tank (2") comprises a lid (50). '

12, Ink guide assembly and ink tank as claimed in any one of
the preceding claims, CHARACTERIZED 1IN THAT the ink
absorbing means (60") has pores therein which increase in
size with distance from the ink supply port (41).
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el ements 74 have a first or major axis 76 which is substantially parallel
to the transverse axis of the SELF web 52 and a second or mnor axis 77
which is substantially parallel to the |ongitudinal axis of the SELF web
52. The first axis 76 of the rib-like elements 74 is at |east equal to, and
preferably | onger than the second axis 7725 Preferably, the ratio of |engths
of the first axis 76 to the second axis 77 is at |east about 1:1, or

greater, and nore preferably at |east about 2:1 or greater. The
rib-like elenments 74 in the second regqu_, y be separated from one
anot her by unfornmed areas, essential |l y=tn sed or debossed, or sinply

formed as spacing areas. Preferably, the rib-like elenents 74 are adjacent
one anot her and are separated by an unformed area of |ess than 0.10 inches
as measured perpendicular to the major axis 76 of the rib-like element 74,
and nore préahreidb| guidpe assemblye andndpk rankr orom i gebumakpixnpriater

unf or ﬁegéar Resd pee¥peBialey a wire TEBt! MatrikCPhPIntdr aRdalile g ing

regi on each .have a "proj ected thlength" . As used hereip, the term
"proj ected Pat HEAS h°“$ef£e'ﬁ% tsb‘PE’gNgtFa‘g]F 4 S HadERRER LIRS, el af‘ﬁ%&thm d
bedt th[] owWn  bytesres a(ﬁ@s'r)h | agydt had hanpﬁ.nkeshpﬂlpapblrenté 4afy whach lrls: argingedos
an e projec g 0 c [ r a €

anot her. k5 {‘il;ﬁeeﬂ?él r%&r%ﬁ?oﬁréﬁsﬁggbgnggﬁ gcg%a?‘ Rite g‘j‘ti %'é I?IS,S%f“g’slg {Ran
the surfaceppithingigneang?, dthe hénkeabsorbiggomeahsascompoises at least

t opogr aphi ¢ Yol digleddONn hal Lagls 8.0 e I kna{ kS h
SELF wel M?+éé PESO%ELE{ web rios(lg)(?]l gnbﬁ\ﬁfglns%%nggﬂggﬁﬁlgtgiaora%n g?%?éﬁg%?ygft he

at RREhgiRkoFUPRAYs R (2Y) on &4 jarmt (12590 &fouan 160kgsappdy

guide (12) is inserted into the ink tank (2") and has an ink
guide groove (12"b) which leads to the porous member (60").

surfa
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18 than t{atss@s A Sy st regf’l on 64, nore preferably at | east about 30%
greater than that of the first region, aﬂ agost preferably at | east about
70% greater than that of the first regi odf ¥n general, the greater the
surface-pathl ength of the second region, the greater will be the el ongation
of the SELF web before encountering the force wall. What nakes the
SELF web particularly well suited for use as the waist belt 32 is that it
exhibits a nodified "Poisson |lateral contraction effect"” substantially |ess
than that of an otherw se identical unfornmed base web of simlar material
conposition. As used herein, the term"Poisson |ateral contraction effect”
descri bes the lateral contraction behavior of a material which is being
subjected to an applied elongation. The nethod for determ ning the Poi sson
| ateral contraction effect of a material can be found {n the Test Mt hods
section set forth in subsequent portions of the pregent “specification.
Preferably, the Poisson |ateral contraction effg hE web of the
present invention is |ess than about ygéwhe he SELF web is™subjected to
about 20% el ongati on. EFI nrbly, t he ~Web exhibits a Poi ssolN] ateral
contraction effect |es tlgr about 0. HAhen the SELF web |I's subject fd
about 40, 50 or even 60% ® ongati o e Poi sson | ateral contrag,)ﬂ' ect
of the webs of the present invepgfon is determ ned by the a4 of M™Nge b
material which is occupied by t¥ i rst ,Q?g_second regions, r¥ -

As thgearea of the SELF web mat g i

increi.es, t he Poi sson | at eral
Conversely, as the area of thg”p}
regi on increases the Poi ss% a\s?
Preferably, the percent ar e,
region is fromabout 2% to about 90
about 50% VWb materials of
| ayer of an elastoneric materi 3
| ateral contraction
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effect, pllgﬁtlon 95 5 down" as they elongate in response to an
applieg lgrgg E; ials of the present invention can be designed
to nDdé at e | not  si stantially elimnate the Poisson |lateral contraction
effect. For the SELF web 52, the direction of applied axia

el ongation, D, indicated by arrows 80 in FIG 5, is substantially

perpendi cular to the first axis 76 of the rib-like elenments 74. The
rib-like elements 74 are able to unbend or geonetrically deformin a
direction substantially perpendicular to their first axis 76 to all ow
extension in the SELF web 52. 6$/32083
PCT/ US96/ 04022 J/ In Figure 6
there is shown a graph of the resistive fdrce- eIongatlon curve 720 of a
formed polyneric SELF web of the present invention along with a curve 710
of a base web material, i.e., not including first and second regions, of
simlar material conposition. Specifically, the sanples are polyneric web
materials conprised substantially of |inear |ow density polyethyl ene,
approximately 0.001 i nches thick, marketed under the designation Sanple
1401 avail able from C opay Corporation of C ncinnati, Chio. The nethod for

generating the resistive force-el tion;b s can be found in the Test
Met hods section set forth in seque portions of the present
specification. Referring to t forc el)ng on curve 720, there is an
initial substantially Ii| , méﬁo

borce v Iong 'g‘|2age I

-

y
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desi gnat, égp‘}ZQaglﬁn gga&tl on zone designated 720b which indicates the
encountf gkgthe E % 3 and a substantially linear stage 11 designated
720c mhyé% dlsplays ubstantially higher force versus el ongation behavi or.

As seen’in Figure 8, a SELF web having a strainable network exhibits

di fferent el ongation behavior in the two stages when subjected to an
applied elongation in a direction parallel,to the |longitudinal axis of the
SELF web. The resistive force exerted b¥3 SELF web to the applied

el ongation is significantly less in stagefl region (720a) versus the stage
Il region (720c) of curve 720. Furthernore, the resistive force exerted by
the SELF web to the applied elongation as depicted in stage | (720a) of
curve 720 is significantly less than the resistive force exerted by the
base web as depicted in curve 710 within the limts of elonggion of stage

|. As the SELF web is subject jo further applied el ongz and enters
stage Il (720c) the reS|st|ve4ﬂEr erted by the SELF Yncreases and
approaches the resistive forc d by the basgw e/%gsi stive force
to the applied elongation for the stage | regi Qg of tﬁe SELE web is

provi ded by the nol ecul ar-1evel deformation g

dbion that is
Ey esults
2 f the
resistive force in
by adj usting the
he N\ rst and second

ongatl on behavi g of s e | can be
“cross-sectiong# area, a t he spaci ng of

This is in contrast to the resistive for
provi ded by-the base web, depicted in
from nol ecul ar-1 evel deformati
pregent invention can be desi
stggg | which is less than that
percentage of the web s ce y
regi ons, respectively. The
controll ed by adjusting thg
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20 the ﬁgﬁstofegpcgqugh%£f¥conposition t he base web. Referring
now t o Fi«gus®8 SBsEmsI ¢t he web is s ed to an applied axial
el ongation, D, indicated by arrows 80 i igure 5, the first region 64

havi ng the shorter surface-pathlength, L1, provides nost of the initial
resistive force, Pl1, as a result of nolecular-level deformation, to the
appl i ed el ongation which corresponds to stage 1. Wiile in stage 1, the rib-
li ke elements 74 in the second region 66 are experienci ng geonetric

def ormati on, or unbending, and offer mpgrm™gl resystance to the applied

el ongation. In the transition zone (7200%Het é? stages | and 11, the rib-
| i ke el ements 74 are becom ng aligned }t“ﬁt applied elongation. That is,
the second region is exhibiting a changeyfi geonetric deformation to

mol ecul ar-1 evel deformation. This is tliel$Hset of the force wall. In stage
11, as seen In Figure 5C the rib-Iike}éVf ents 74 in the second region 66
have becone substantially aligned mﬁth;&”g axi s of applied elongation
(i.e., the second region has reached ilgflint of geometric deformation)
and begin to resist further eIongation;y;ﬁ nol | ar-1 evel deformation. The
second region 66 now contributes, as r¥Sul t/oiD ol ecul ar - | evel
deformati on, a second resistive force,! PP 6 furt appli ed el ongati on.
The resistive forces to elongation degic in st?gigél both the

nol ecul ar -1 evel deformation of the fin ;» i on 6 t he *nol ecul ar -1 evel
defornmation of the second region 66 p 22 b total resistive force, PT,
vvhic?s greater than the resistive f¢@ ict_eg'in stage | which is
provi ded by the nol ecul ar-1evel defor :-'-flgﬂedLjrst region 64 and the
geonetric deformation of the second r§ o ccosrdingly, the slope of
the force- elongation curve in stage Zéntly greater than the
sl ope of the

7
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apltfllcat; .
f or ce- el ongatatoRfcBPVe QL) ghag ' The resesiti ve force P1 is
substantlaJuwséﬁéatap-tman§5§ 9reS|st e force R2{¥hen (L1+D) is less than

L2. Wiile (L1+D) is less than L2 the fir region 64 provides an initial
resistive force, -P1, .generall atisfying THRg equation: _

(AL xEl xD) (& (L1+D)
eplaceihe firdi™»Nnd second regi ons P d%ya C ota
re5| ll "n to the RPN ed el ongation D, v~~eral|y sa |sfy|ng t he

equa El x D + (A2 x R _x IL1+D-L2l)

WO 9 _
21 T’: naxinum

sferred- to as the "avwil abl e

h corresponds t- "he di stance

The

il of the

PCT/US96/04022
el ongati on occurring whil %IO& age |
stretch” of the SELF web. “fh¥ a aiIa-Ie S
over which the second regi on expel*®{

',1 stage | and
The range
nore; this.

J




ép&gson Corporatlon
interesﬁohagdbgpgga b§0?§§gr9ent articles, and can be largely controlled by
t he extféhe S568Bhi-gh- gyrrace-pathlength L2 in the second region 66 exceeds
surface-pathlength L1 in the first reglqé‘ﬁﬂ and the conposition of the
base film The term"available stretch” I's not intended to inply alimt to
t he el ongation which the SELF web of the present invention may be subjected
to as there are applications wherael ongation beyond the available stretch

i s desired. The curves 1738 S in Figure 7 show the el astic

hyst eresi s behavi or exhi B web of t he pr ventlon
which is generally sim gener EZ ve 720 in
Figure 6. The SELF stereS|s ehavi or at an

el ongati on of 60% Q™K 730 represents theredQonse to an applied and
rel eased el ongation Wi i
response to applied fand

force rel axation durjing tine ent set or

deformation 732 are ‘depi ct ed\_n i cant recoverabl e
el ongation, or useful elastici AR R s L »J ow forces
over nultiple cycles, i.e., the 3% Whg-f 7o, '.._.‘- and\gcontract to
a consi derabl e degrge. The nethod fo¥ ;ﬁezaiﬁ TERIEeS K yS™NQresi s
behavi or can be fount\in the Test et _,w$éct tdn i n -t°he" -c;‘w‘, portion
of the specification. When tie el veb 1s- 9ubjecbed'r’ § V opl i ed

‘el ongation, the SELF web™Qxhi bits fn IS t.6-1 ke~ heHavT o q

A
6N 8 xt ends i n
th irection of applieg,eNghgatiop § --r-et.u'rns..tdns Sl} < ﬂ
unt®hsi oned condition @t app |;o;g]0ngé;|oﬂ l.s renov=m’ éﬁgnhe
SELF web is extended beyond t heNpolfnjj-F yl'e1‘dl ng sThe SEL ; ‘ able to
. s hbility to

undergo nultiple cycles of applie¥ eL AT
i 5 ~"“: < N !
substantial ly untensioned // ii &3
160 1)
\

substantially recover. Accordingly,\N B8

. ' |
.f /
i Y
- A
7/ ’
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WO 96/ 32083 \_
+ PCT/ US96/ 04022 o 22 condition once the
applied elongation or force i.s renoved. Wil e the SELF web may be

“easily and reversibly extended in the Wirection of applied axial
el ongation, in a directiqn substantlalIprerpendlcuIar to the first axis

of the rib-1ike el ement s INHHSUSBE- ARSEMBL Y SND, INES TANK ext ended in a

direction substantially paoR laelpgro MatRIN PRINTERS pelpt he rib-1ike -
el ements. The formation of the rib-lke elements allows the rib-|ike

el ements to geonetrically deformin a direction substantial I} °
to the first or magjor axis of the rib-like elenents, while re

substantially nol ecul ar-1evel deformation to extend in a d|re
substantially parallel to the first axis of the rib-like el enents. The
anount of applied force required to extend the SELF web is dependent upon

the conposition aﬂﬁ’ecrpﬁésé&@t'ﬁ'ﬂ@én@jl&x@ Ofew@ey»ebcdsmtﬁl aimtorcfuﬁgethe
SELF web and the dth and spaci.ng, o i rst regions, th narrower and

more wi del y2SPERRYY  pPd; 1p |§ﬁﬂ$r§9ﬁn?lﬁatlﬂﬁéFl§p@ H9§q5d At orces
to achi eve tabpedjaallpdaelvmmtdw mdbeiki pxtinaeirs heddd.e. , subh laengidyg of

the first o] ef.er reater S d, ( t he

wi dt h) of tﬁg£ E lR |(§ln \?éjt%a% p?‘EFerrsE%%lel%a ‘?Jt%p g?h%’rtat"lhbset#lfrom
about 5:1 oengréaces and motiad lée mdainar f2 cgueatyodf prilnt iapast efemt s can
al so be variedné fe£PMMEOli L8V aiHAbLReaL' eix?h t% t BermEldE WéBtsThfo

avail able 'stretch is increased if for a given f gyency of rib-I
el enents, tRESRER ght CRRTACEPEe Bf f4grEr MR i EEaiPﬁ‘& r (@@9ISn Athe&he bl’r’fﬁke
el enent s |sonnchea§mget5|n1larly, the available stretch is increased if for

a given height or greg of d fornatlon t he.-frequency of rib-like elenents
i s increased. PreSERB XnFYFEeSEgPIMébWFFSIG@&sm&t§#ﬁapﬁé5Férhetmnrk

of first andis known in which an ink ribbon is not used, but ink is
supplied from an ink tank to the distal ends of the wire
and transferred from the wires directly to a sheet of
pPrint paper. One known ink quide mechanism for such an
ink supply system is disclosed in US-A-4,194,846 and
comprises a porous member capable of absorbing ink from
an ink tank, the ink guide mechanism having wires
contacting the porous member. The porous member contains
fine holes whose sizes or diameters vary in a certain
range, with the result that the ink absorbing capability
varies from porous member to porous member, and both
eXCessive and insufficient quantities of ink are liable
to be supplied to the distal ends of the wires. The
Quantities of ink retained in the vicinity of the distal
ends of the wires differ widely, and the porous member
is liable to vary in dimensions or to be deformed due to
Coaction with the sides of the wires. Consequently, the
ink densities of the so-formed dots are irregular.
EP~A-97,009 discloses another ink supply mechanlsm
in which ink is supplied from an ink tank to the distal .
&nds of wires by means of a pump. . The ink

ed




second regions, the present invention may al so be practiced by providing
‘specific portions of the SELF web with a strai nable network conprised of
first and second regions. For exanple, only the side panels 57 of the wai st
belt 32 need include the discrete, strainable networks. Thus, all or a
portion of the extensible belt may include a strainable network conprised
of first and second regions to provide a extensibl e wai st belt exhi bi ting
a controll ed extensional response along a predeterm ned axi s when subj ected

to an applied axial el ongation. he SELF web al so need .not be
extensibIe_onlye?nﬁﬁﬂi?'&%?E?t§b87pgpglgéﬁ't FR¥eFat &1F LSACYRAATAGEOf the
?laper as is ;hmw$1uhe Eggzgcurglﬁnroéxahplepnngetﬁongbbmwraaltafh§uﬁgd t he
ransverse axi$s y p a e
[ ongi  ud nal. cBH d PEAR ternEaE 18 cDipteRPaRa"abults"14 BniBehiee,
PCT/ US/ 04022 cost. It 1s necessary to proyide a gggdosegﬂesgigpegpzo, _
angl o 1o the 197 an U934 D P BErOLhEnds) dubd § 2R0GL0cRERNG BrpkBlory
bet ween about ¥PUFFE éﬁoﬁfqgéfﬁsr?°Fo¢r¥H§nﬂiEBErEuBP-thghﬁré§ nEUPRYENt i on.

Further, portigithaaishhésSpaFtietlanyyhoyeplekl enetheangbascsf a

extensibility. Eqr_ e, .k side papnels,, a_portion of.the side panel
cl osest to thémghé géggp%fpf%gt%Pgﬁ%Tg’agﬁgiiYéﬁaﬁgl}n%a§ugglgxtensibIe in
a direction pavesh@sisRoishrotaseitdblenfer|tse withha shapbrprioverer, the
portion of the.ggLF web closest to the lateral centerline, the thigh panel,
may have

It is therefore an object of the present invention
to provide a high-quality and highly reliable ink guide
assembly and ink tank for a dot matrix printer head which
is of a simple construction, which 1is capable of
supplying a stable and appropriate gquantity of ink from

~an ink tank and which is less subjected to the influence
of environmental chang;es such as temperature variations

than prior constructions.
In DE-A-2,546,835 there is disclosed a wire dot

matrix printer head comprising an ink tank; a wire guide
means having a portion which is arranged to receive ink
. from the ink tank; and a printing wire a distal end
Portion of which is mounted in a hole in the wire guide
means, the wire guide means having a capillary ink path
¥hich communicates both with the said portion of the
Wire guide means and with a distal end portion of the
Printing wire so as to supply ink to the latter.
In DE-A-2,546,835, however, the ink tank contains
. liquid ink which enters one end of the capillary ink
- Path, with the result that ink flow is liable to vary or
tC be interrupted if the liquid ink contains particles
°f dust ete. which clog the capillary ink path.
::;th?rmore, the wire guide means is so constructed that
31r which has been drawn into the ink by capillary
- e T )
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an extensibility nonparallel to the direction of extensibility of the waist
‘panel such that it is disposed at an angle to the lateral centerline. This
mul ti- directional SELF panel can providg inproved waist and | eg
conformty. Referring now to Figure 8, there is shown an apparatus
400 used to formthe SELF web 52 shown in Figure 5. Apparatus 400 includes
pl ates 401, 4fFrcdlcdmsotiCdscPe théteficomn prioal tbyrefichihgr maighi ng teeth

403, 404, respeciive es 401, 402 ar h et u r pressure
to formthe bgéééé%%/lérﬁy%o%ﬁa e °‘€1I4él?%r‘r"'f‘ﬁ§ a%gvagoﬁﬁ%ggr’eug,@'hi ?’g%an be seen
that plates 40dsaktl Woet v atwecan | exganddienderakhs 1pw RAES§UERansver se
axis "I" whichiiShs [l | i r fisl. onghudiipak 13X, s.

Pl ate 401 i nc%idi% %?%ﬁ%ﬁ%ﬁgg’%}gaﬁgbgr%geke%gr2 i ons 40§ bot h)yvvhi ch
ext end subst af® iR23IRS AXBIRRIVided HEor opERY et ARY S%ngﬁf-v?hénﬁl ate 401.

W thin toot hegedapi i ordfeid ai £s¢401 éh@rgunfgca pEuthei wyref guegeh 403.
Plate 402 includes teeth 404 which nmesh with teeth 403 of plate 401. Wen

the base fil eI is fornmed between plates 401, 402 the portions of the
base fil m 406 whi clrirEr420<0 104NETH M e Pe Ji90dtslctegedna “@Beollopl ate 401

d teeth 404 | at e, 402 ' def d,_Th ' g d with
The first rogFoiElh Pyt Lt RaAt SRPEL LhaWiR | hik: Supare Denfl;caPool ot
t he base il nwifd quisie imeasts Hetwigen 4 gooheton cghbeB #97asrapgadeta01l and
teeth 404 of ' | ) i | ti
ee 0 Pé%@é}%)ﬁft du{m&rf‘émi(}{ﬁ éd%ggg 6@&%@&&& ¥hienmedsceeating

rib- like elemne | e second regi ol _the SELF mib Sé.
The method of dighadateish T aRe adWhR I BRAREIRG V58t RcA#BERL RREre one
di screte portpeftdn oHIAdH |18 ifoulpded BYl &thdléi OB the wxaapgeidé such a
el udes an B4 JLAR SSEP JiRRAbR e e hSoVERe S EEA haRaY, "Dl ate
422. Plates 4Rdvidtyl 2A@Eaprldaaty aclieddth netibel scaffunidad@?, botBpwithvel y.
e plates dhd At AL SORFIAe Yy Jage LhdTudBBara bE!EREURREADS! ven
guide means and with the distal end portion of the
printing wire so as to supply ink to the latter, the
said hole communicating with at least one ink collection
groove situated in the distal end surface of the wire
guide means into which ink collection groove any
excessive ink on the distal end surface of the wire
guide means is drawn under capillary attraction, the or
each ink collection groove being open to the atmosphere.
In this construction, however, there is no provision for
ensuring that the force of capillary attraction
increases in the direction from the ink supply means to
the said distal end surface with the result that there
can be wastage of ink in the said ink supply means,
@specially if air is trapped in the latter.:

According, therefore, to the _present invention,
there is provided an ink guide assembly and ink tank for
2 dot matrix printer head according to independent claim
L. Further advantageous features of the invention are

®vident from the dependent claims.
According to a further aspect a dot matrix printer

:e.ad is provided comprising an ink supply tank provided
,;lth an ink supply port, the ink supply tank containing
nk absorbing means from

ST N
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. PCT/ US96/ 04022 24 together under a
pressure indicated generally as "P'. The upper plate 401 is than lifted
axially away fromplate 402 allowing the fornmed polyneric web to be renpved
from between plates 401 and .402. figure 11 is an exanple of a dynamc
press for intermttently contacting the noving web and form ng the base
material 406 into a forned web simlar to the SELF web 52 of Figure 5.

Pol yrrelr: c fivinclO6ink heg bsss\eeGBO @ﬂlaet eﬁkg&l ppl¢ pezci ahardcteclse?

gener a y|n w_4 Plate 401 1S secu ro

rot at abl y nount edfgr% %‘}Q ﬁ%ﬂp%\ﬁ I 3t la?@la?na?ir {’ggﬁ gggrg%ect I on whi ch
move pl ate 401iGhH commuhicates cekoh seinmpinont Peast 4pe Spaceénnected to a
pair of rot afgeviddP b, 1 4185 H‘é}}oc aﬁ{& 4Ny ﬁdCQUGSEE SEOGK&" %ﬁ’jdl rection

novi ng plate 402 in a counter I rection as we 06 noves
bet ween pl atBPRH &@RK402 in directi on i ndi cat ed by arrow 430, a portion

of the base film beiavesn tée pj_ft&?nismg rg@@e@g {bgser el eased such that
the plates 401 %ﬁ? 402 %ﬁ% cong back %@: and deform anot her section of

base fil m 4He FIELATR Henk?ITt PR PERIRGE4RT tRRAFFORNy

pattern of amly ahlwhddly &mmctfs)rméi ink aamfbm@mems)cmsmmg
uni -di recti qnal bi di rect | on and lti-directi §%§€tterns
e

The
dynani ¢ pr ess off RN P 9 P E 2B2otbent article
to form str cipasside ﬁmwmm ink cahdmhmrg)lxmads product For exanple, the

oot vben' bl e 0T SEPEFATI ShE SRS LBk g £ LGRS
the said inner wall surfaces each of which has a said
projecting portion.

The ink absorbing means may comprise first and
second porous members which are in contact with each
other so that ink may flow from one toc the other.
Moreover, the ink supply port may be to receive ink from
the second porous member, the first porous member having
pores therein whose average diameter is greater than those
of the second porous member.

' Alternatively, the ink absorbing means may
comprise a porous member whose pores are progressively
reduced in size in a direction towards an ink supply
port of the ink supply tank.

The porous member is preferably compressed in the
vicinity of the said ink supply port.

Preferably, the ink absorbing means has been
impregnated with ink at a pressure lower than
2tmospheric pressure.

Preferably, the pressure at which the ink is
impregnated  is in the range 5-10 mm Hg.

The head may comprise a printing wire a distal end
Portion of which is mounted in a wire guide hole or ‘
_h°les of a wire guide means, a portion of the wire guide

| This is the replacement sheet
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| ayers of the absorbent article. Anot her nethod of form ng the base
‘material into a SELF web is vacuum form ng. An exanple of a vacuum form ng
nmet hod is disclosed in commonly assigned U.S. Pat. No. 4,342,314, issued to
Radel et al. on August 3, 1982. Alternativdly, the SELF web of the present

I nvention may be hydraulically formed in accordance wth the teachings of
commonl y assigned U.S . 4,609,518 issued to Curro.et al. on

Sept ember 2, 19@6‘“Ea9ﬁ185 FﬁEaéﬁﬁﬁet§aFGC§éF@n9§kb§Fﬁ@ itheorksd at ed herein
by reference. absob:biﬁggmeansz ahdr euesu&h@\/\@uaa@t heansppavdinds agener al |y

Aopar at e 500 1 RePaasety AR BAERBATch dlnnilhd sl BERLORIE Fhe gaid
plurality of topbhedonegfo§b6596:anguadplmeahstpndfwgmhowee ddgitads ends
t hat extend sub Eggg éy PR abgﬁktggg Qggltudlnal axi s runni ng through

the center of t e cy ri ca 166t hed regi ons 506 include a
plurality of teeth 507 ergpldspnk absorbingomeens2geduces the chance of

PCT/ US96/ 04022 artxcles of dust S hECEH @il@ | lity
of teeth 510 mh?c sh with get e1n Sﬁrféfﬁ %853 % g r n??g

passed between PﬂFErn@Qﬁ?ﬂﬁeFolP555821ﬁhdh5§4beﬁﬁed§FUBvéHtPeQFSnénBOBYW|I

| eave portions ehp ihBafy|ﬁbﬂﬁdeé@ﬁn&dc@?edﬁﬁéﬁéftbﬁ Ehféhgheﬂhkns of the

SELF web 52 of Fi tg ortions o é ﬂ] aé ﬂg getween t oot hed
regi ons 506 andc? FH-59% %f? VBeOF oFHEAVEY s t BBLHE 5B ahRtEERE, MAY Serve
respectivel y, ptodpréventiéxteseiveeinRtbuildihe spcondthegdossadf ehlle

surface of the wire guide means.

The invention is illustrated, merely by way of
example, in the accompanying drawings, in which:-

Figure 1 is an exploded perspective view of a
printer head according to the present invention,

Figure 2 is an exploded perspective view, partly
cut away, of an ink tank and ink supply guide forming
part of the printer head of Figure 1;

Figure 3 is a side elevational view illustrating
the manner in which an ink tank is mounted in place in 2
head body of the printer head of Figure 1;

Figure 4 is an exploded perspective view of an ink
guide which may form part of a printer head of the
Present ihvention; |

Figure 5 is an exploded perspective view of an ink
tank which may form part of a printer head of the
Present invention;

Figure 6 is a perspective view, partly broken
away, of an ink tank not constituting prior art but
Previously known to the applicants;

Figure 7 is a schematic view to illustrate the way

in which air trapped in the ink tank of Figure 6 is
€Xpanded; and
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SELF web 52. Alternatively, roll 504 may consist of a soft rubber. As
the base filmis passed between toothed roll 02 and rubber roll 504 the
filmis nmechanically formed into the pattern provided by the toothed rol
502. The filmw thin the grooved regions 508 will renmain undefornmed, while
the filmw thin the toothed regions 5068M 1| be formed producing rib-Iike
el enents. in the second regions. Referring now to Figure 13, there is
shown an alternative apparatus generally indicated as 550 for form ng-the
base filminto a SELBURED § isadcHcd@med i Miewh@f @adeviegs aflumme present

i nvention. AppRahekdsta5q 110G/ dee AnPArradlgdnidtS o0 i eyt tHdldof 552 and
554 each have a pl Ealltén%f t oéhg& &g&:ons 556 and grooved regi ons 558
ext endi ng about the*gPRFe eP@%E QOREMPARYANG, SraWings v As the
Fase fiIn1pai&éssbrhﬂeeanrﬁhk?tﬁﬁk &bﬁs&?ﬁctﬁh@.@m&pw&&gﬁyﬁﬁ?ﬁ%_F8 will
eave portions. i.Lmunforme i le the portions of .the il mpassing
bet ween tootﬁ%&gﬁeéPgnéugSBIﬁyﬁpu53y¥g%ﬁ@& %Fb&@& ﬁéﬂ%ﬁ&ﬁ%ﬁﬁecéﬂeﬁ&ﬁﬁ§ I n
second regi ors 68k-impregshterdt aemberofl sohe epeseft a poeouisomateyriad,
conprised of o] h BS 4S as sp0! yethyl.ene hel udi isnear, el

density polygpﬁ$¥e%§?%ELBPE§?#I§®?dengﬁgylpgl}gpky%gﬁgk?%ﬁgé%? Sthngow
density pol yét Rjfefelf REPE) SinpdR §8APEt Rhfolcpst SYPPAY @HBPEfabde amo

pol ypr opyl en%faﬂﬂkbfénﬂstﬁﬁE:QQf hehlhpble abewe ﬁﬁgrebﬁht@ibﬁggilbjﬁg

el de. but ShFEARELOR; By the, SAknsRpastBAL aHoPeRPEEn A . 28R BERRRFe o

Ll Tooens catorro s BT DK Sbia (1 om Dow

gﬁenjcal Co g%gééﬁ%nggﬁigﬁggsérﬁégléSFgaﬁyE§§8ﬂ),naﬁ%rb¥§thgﬁﬁeléolyners.

The web mat echel tamiyl4d sandefrompansénkosuppdynpbeti t4doven, synthetic

knit, nonwoven, a éﬂrfﬂkfi ngugﬁi%gacggb@a£h¥ géﬂagggg ig?gﬁfdgggHS|ona
ent mate oamTille

formed film absorbent or fibrouS™ absor rial, ] ]
conposi ti on BrePRgFREelonndtbe Eakbinatheninknhtarks149hehashvdSens -may be

made but not rbmitd eFrd® EHeY LAk SEpHOY! P¥LE01EPRE0ESE: tEWAPAAERe ERKNDON,

neltblomn,.cgﬁﬁ% y5%5¥é”141 under a pressure difference which is
developed between the ink close to the ink supply port
141 and the ink remote therefrom as capillary attraction

 of the ink-impregnated member 160 in the vicinity of the
ink supply port 141 is increased due to ink consumption.
However, as can be seen in porous materials, as the
quantity of impregnated ink is reduced, ink-impregnated
members are generally subjected to an increased
resistance to ink flow and to the fact that interrupted
ink paths prevent smooth ink flow. If the ink flow is
Prevented before a pressure difference is produced high
enough to move the ink in the ink tank 140, then the ink
Temote from the ink supply port 141 remains in position
and unused, resulting in a short ink supply duration.

As shown schematically in Figure 7, the ink tank

140 frequently has pockets or layers of air trapped
therein. When the ambient temperature rises or the
atmospheric pressure is lowered in such circumstances,

Thig i3 *he roNiBCAMEr sheel
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"26 air-through or cal ender bonded, with a spunlace naterial with | oosely
bonded fibers being the preferred enbodi nent. Wil e the SELF web has
been described as a single base | ayer of substantially planar polyneric
film the present invention may be practiced equally well wth other base
materials or with |am nates of materiats. Exanples of base materials from
whi ch the SELF web of the present invention can be made incl ude

t wo- di nensi onal apertured films and nmacroscopical ly expanded,

t hr ee- di nengRoAaF, 1a¥eF t 14 dcommupiicat ing . dﬁxamplESWDthneheocrnplcalIy

expanded, tmeé ﬂ4ﬂ3ﬂ§|éﬁﬁﬁndé@eiﬁ&r§9 &P%Eﬁgrﬁéansu@réfdeﬁéré dinUS.
Pat ent 3, 929, n on Decenb 30 S. Pat ent

1 sued, t Thqu 0 ,
4,324,246 i 88 8d +% LHTES Z‘PY JFERF i 4 ‘iBt 'i‘é%zapiﬂfsm%ﬂ%t
4,342,314 | pressute Radtte RiprdgnaredUls) vﬁ;eﬁ%@ a psckEat By o€ 463, 045

ooued L0, Mo Biedly SR B A0 R00 Y S Fletlcg B it | ssued to
reference. Exzows &8 afd dthus movesaitihe msrromidingl snk nclipen conposi te
monvovens. JEELTEREE Suct 0 G pdoddP 1 AORE NS LB SR EoY | T, 20
absor bent oi-4¥n bﬁfftﬁ,usr%@o?%tumselrﬂ%d sink ceutef lasy Qﬁme?attﬁm}aom tions.
/;ddl ]g ional  ggéed cwmzﬁi P t@'bé"s%%at?ec?fﬂaiﬁ%f Hn3Sle] gcng 3 fqiﬂ recovery
nggﬁobga allow lﬁilg% %&ﬁ% its'U%Q’ng% éﬂgl;rinter hea jrure e an

mechanism, with a resulting malfunction of the latter.

In one embodiment of the present invention, a

printer head is adapted for use in a multi-colour

printer. Movgment is effected of the head of such a

printer or of a sheet of print paper or both, a wire

corresponding to a desired one of the colours being

directed against the print paper at a prescribed

position thereon to form an ink dot. Desired characters

and figures can thus be produced by repeating the above

cycle. In such a colour image printer using inks of

different colours, a sheet of print paper (or other

material) may be scanned by a printer head in a

direction normal to the direction of feed of the print

pPaper to form a one-dot line in one scanning stroke, and

the print paper may be fed along by line pitches to

Tecord images;

The construction of a multi-colour printer is

Schematically shown in Figure 8. A printer head 70 is

Movable back and forth in the directions of an arrow X,

and a sheet of print paper (or other material) 71 is fed

along successively at a one line pitch in the direction

°f an arrow Y. An array of wire positions 72, 73, 74,

75 on the printer head 70 extends along a straight line

inclined at an angle 8 with respect to the scanning
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materials may al so be used whereby in the process of form ng such

- materials, the connections between a plurality of the nonwoven fibers are
broken up to protrude slightly through the apertures of the apertured film
It may be desirable in certain enbodi ments to have the SELF web exhidit a
certain degree of bul kiness. Laminates gf polynmer films with high-loft -
nonwoven materials, and | antnates with nmulti-Ilayers of nonwovens are ways
of providing increased bul k. O her methods for creating bulk include the

;o[ratlgnbofdar%bngbﬁﬁ|kyekhg:dﬁ&by Lﬁgbﬁblﬁehhq Eparer 2h thes }”¥ﬁ”t'0”
ol  owed by gt ng,of t nd ,suhse ication o e
nonwoven t o g%g%%%?éﬁtk gtd d%%%h Qghg S&Fy%é Q%ﬁ g%%n PRgeBFa3t r et ched
condi tion. UjBHK,r syarating, ahdthéaskr&m&hW1rhs Nanmowenwnatareal forns
puckers mhlcmoghggdtgg gﬁgeP t§@ﬂ§d79U|536 ?thﬁﬁ Fgt hod for making bul ky

| am nates is by formn uaI {ﬁerl ilmTayers in the manner of
this inventi SRSPREFLEE u,by°|g#ﬁﬁaﬁléﬁ @Prnamﬁgs|§rnayén§ Sreehésem

material s. Tbﬁ&&sﬂté&“&bQBﬁE'ﬁz&ﬂﬁ@turSQnEb|EBdbEabfhéhS ESQBuEOEQEd usi ng
t he met hod desgrlbegohergln g oogrOV|ggegood bulk.in a,a

WO 96/ 32083 P ano colour for Pé#?ggée BuE22
27 structureformatiofy, hmultdteolaus whagk peinkersubrecgeharabiydef ormation

Benavi o in FRebae 0 POR2er ksl HHoRRP el BRI HcH Bt PhebbetPad BBk
thernally bohakdodi theafdrmelr codourr st appdied to the wire
carrying the ink of the latter colour. In the printer
construction of Figure 8, yellow ink, which is the ink
most affected in colour by inks of the other colours, is
first applied to the print paper so as to prevent the
inks of the other colours from being applied to the tip
of the wire carrying the yellow. ink, thus avoiding the
mixture of the yellow ink with the inks of the other

cclours.

The present invention is concerned primarily with
hd a2 printer head, and no further detailed description of
the overall printer-construction will therefore be

given.

Figure 1 is an exploded perspective view of a

printer head according to the present invention.
| An ink tank 2 is detachably mounted by a holder on

top of a printer head body 1. The ink tank 2 is of a
double construction composed of an ink tank 2b for
containing a black ink and an ink tank 2a which is divided
into three sections for coloured inks. The inks are
impregnated in ink-~impregnated members 61; 62 (Figure 2)
or member 60" (Figure 5) of a porous material contained
in the ink tank 2.

For each ink, the printer head body 1 has in its
front portion an ink supply guide 12 (Figure 2) having

This is the repiacement sheet

E] \
Date: g NOV 9%



Figure 14 shows the force el ongati on behavior for both a bass web depicted
"by curve 830 and a formed SELF web depicted by the curve 840 where both
webs are conprised of a lam nate of a |layer of the C opay 1401 pol yet hyl ene
blend filmadhered via hot nelt glue avail gble from Fi ndl ey Adhesives, of
Wauwaut osa, W sconsin, Sanple 2301, to a |ayer of nonwoven material nade
substantially of polypropylene fibers as is available from Veratec of

Wal pol e, MassachB¥egeide greevescladbswihat endsPleddingeterthag now to curve
840, there is apespbét S{hRL ' 3N oper r elo i on stage
| designated 848a ﬁa gg?s???ogﬂégﬁghégé?gﬁg@EﬁLBQSb,ggnﬁﬁgu%s?g%%iaIIy

| i near stage 1lg%3§?g#%t Lgane 4 Fohavhng aawinat guide hebeeldpefor

di stinctive | owguid g echavor £page @fé'@é{ioén@fpéPFiéﬁrHPda SEéEplé’é?i%OVi ded
f* nmol ecul ar -1 evel ™ def ormati on

in first stage |_(840a) by the conbjnat|jon of
of the first re%ﬁ%ﬂF%ﬂ%iY%&ﬁmfh?% SRPWR hatheFeHR - t he second regi on and then
i ndSt age || d(840§3) byrhetecatartheyeas @ﬁgﬂ%r&iﬂxoﬂi@irffl hff?]lhﬁ ihkstahRrgi on
and a second r curve conpared to the ..
nol ecul ar - | evele&loae)%os?s?rc’a f\%necaoﬁyj{#w%s A v@‘bta’sng%b#%‘f &P iR LEY 888 The
curves 850 and SBETiptHiqurke kB simafetenes asill mymiaiigsitse mdei onlpf a
formed web nat eid g1l ar f | ener ate

od A Syl ddik %%%ﬂ@ 550 e

curve 840 in Figure 14 “exam ned at ¢ Ve represents the
response to an appl i &reddK SuRplaH idr)akd @ndithegiee quide %jcle and

curve BS5 repr Rty IForkeaRiIe: bl aiil 1l qassd leaagid on during
e

t he second cycldte. The farce r Iaxaté'ror}1 during t Irst cycle 8 and the
percent set of Tficatef P&réﬁé‘ Q% &he peixe gFhe R int@m head-ishevn 15.

Not e tJ;at ll:)hi s imFigareswdb a[axhimij@ adaptied gjcg_ni‘{g'ecemt laelmiﬂ.ccdmery
over the obser 0 t.ion er_ mul.ti cycl es.. I n

pref erred enboé’??r‘g%'?gggl?fﬁgggr g’%:&f’ i%%&?ﬁ'&ﬂl%& Mﬁoﬂ?%%’gtﬁﬁz, t he
SELF web conpr fo8g Wires axee esployede respect ivmhyr icorme spondimey dayer 53,

an outer |ayer tha, £33¢ 2o3uwpapert |ayer 54. The.inner |ayer 53 is preferably
a nonwoven materi al igch the P-B material previously described. The

outer layer 55 is pr ePagiﬁnFPX PRsd tiemymthiec dlistalaende porition of ei n
with referencethe Wiger8sSlotheedupRairizalrdl§’ o2t al diBt8ickal! k3 fayaTed
filmsuch as tﬁgcqgk' eVEigétSQESL % ,”%L e%%g g%ngth of the wire is
selected such that an ink meniscus formed in a front
portion of the wire guide hole 13a covers the distal end
of the wire.
An ink guide assembly, which comprises an ink
supply guide 12" and the wire guide 13, will be
described in greater detail with reference to Figure 4.
The ink supply guide 12" has a central hole 12"f
for guiding the distal end portion of the wire. The
ink supply guide 12" alsoc has an axial ink guide groove
12"b leading to the ink-impregnated member 62. The ink
! guide groove 12"b has a width and a depth selected such
that ink will be stably supplied from the ink tank 2 as
described later on. The ink supply guide 12" has on
a front surface 12"e thereof a circular groove 12"a
which communicates with the ink guide groove 12"b

R

This s We romacemen: sheel

. Dais: 4o NPV YR



WO 96/ 32083 PCT/ US96/ 04022

.28 The Procter & Ganble Conpany of G ncinnati, Chio. Alternatively, the
support layer nay be elimnated to provide a | ower cost two |ayer |amnate
of a nonwoven and the base polymeric film Further, a nonwoven | ayer nay be
added over the outer |layer to provide a softer feel for the outside of the
wai st belt. The |aminates may be conbi néd® by any of a nunber of bonding

nmet hods known to those skilled in the art Such bondi ng met hods incl ude but

are not |lim t her nal bondln bondi n u3|n any. of nunber
of adhe5|vesE$%€P% i G BOIReROPOFH e “P §§Fﬁ?’adh éﬁy tfa
adhesi ves, Iaﬂéxabagediadheende$3dndhemedfibdhpeﬁomn:ﬂhyubﬂq;ukmnjgroov

extrusion | agismgtin y oLygRLi t
nonwoven sub?tzr gte Qhwgsng oﬁl? Ila g?‘nlg 51% %?rlol ?{ée:l‘?&ttzje{ea%@oonds to
one side of the Hsmsheﬁaérsméaéeadnéunbnammom\ﬁemlgedhoé@t IhBaat t ached

to a polymerig wag. w1re ?Iﬂﬁe“@BSt QﬁEtxﬁﬁ bg ﬁ%&ﬁ%ﬁ oo neNasy s

assenbly 22 béﬁg 2 E L EHent el enent attachnent el enent 50
may conprise f “BREUEROhReal DA CHHEAL Eigﬁgeaézape1&|§@ﬁs§€§ her ei n
i ncluding adbepple, ghtde bphdandptheeugh BRadeirel Ghadenila kRendaedynanic
ol ement 15 adiaipeeril PRFE}SRIEr ) ok Bosk Panee ASREMRBPR of adnesive
filaments asatbsaetbed.herein. The waist belt 32 is preferably directly
joined to the The ink tank 2 will now be described in detail
with reference to Figure 2. '
The ink tank 2, or each ink tank 2a, 2b, comprises
an ink tank body 40, two stacked ink-impregnated members
61, 62 of a porous material which are disposed in the
space in the ink tank body 40 so as to fill the latter,
and a 1lid 50. The ink-impregnated members 61, 62 are ‘
impregnated with ink at a pressure below atmospheric
pressure ranging from 5 to 10 mmHg, so that air
remaining in the porous ink-impregnated members will be
reduced as much as possible to increase the amount of
impregnated ink. The ink tank body 40 has a bottom or
inner wall surface 40a provided with a front ink supply
port 41 and a front wall 40b having an air hole 42
defined in a stepped portion thereof. The ink supply
A guide 12 has an arm 124 which is inserted in the ink
supply port 41 and which projects from the printer head
body 1. The bottom or inner wall surface 40a of the ink
tank body 40 has a raised or projecting portion 44 in
which there are a plurality of slots 45a, 45b, 45c which
% communicate with the ink supply port 41. The slots 45a,
45b, 45c are disposed opposite to and communicate with
the ink supply grooves 12b provided in the arm 12d of
the ink supply guide 12. Although not shown, the slots
45a, 45b are joined together to form a single slot which
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chassis assenbly 22 with the inner |layer 53 being directly joined to the

- backsheet 26. Alternatively, the waist belt 32 nay be joined between the

t opsheet 24 and the backsheet 26, between other elenents of the diaper 20,
or directly to other elenents of the diaper including, for exanple,
directly joining the outer layer 55 to the topsheet 24. The di aper 20
Is also preferably provided with a closdile systemfor fitting the diaper on
the wearer. Wiile the closure systemmay take on a nunber of configurations
such as adhesive tape tabs, nechanical closure tape tabs, flxedd§93|t|on

fasteners, ofOIRFhGIN&LLY s86r 610kakS Caguidescid ink drikarihe dhkhown in

Figure 1, thguppbagu g;&ow&hemzw ef Q‘h&bhhkCQliPmd AR moatﬂl% ad ape tab
fasteni ng sy minclu t abs Gﬁ and andlng zone (not

shown) p03|tF6§8deﬁltag nﬁhPQt %égﬁ&ﬁeib ltﬁ@ i% assenbly 22.
Exanpl es of pﬂmratih.eyadlﬁes'lem:.t:ame ridgekaglenibighs pxicgestartthakiesttaxsed i n

4,662, 876 | sLHBALHATR® A0 H0YRA LRHBE: PBAR BN Ikyod thsss pie Mikhah L, R AN
i ncor por at ed4fer end bppeef endsciepExaupl of abntiakedr Wiltds the $Pakensid

I ncl udi ng nmegRani 9GH3
PCT/U896/040§§ f8k inkx tank p¥8y°303£¢0%3ner has a ,§ront ﬁfﬁ%ﬁﬁiﬁn;

useful in thé8pvhieht isndésppsed hﬁblaﬂsthssédrlh0®9842P&Pénﬂﬂ4ﬁﬂ§?t724
i ssued to Scéfp’eﬁeoﬁlnﬁeBhﬁg'ng F3§t 4989%nb/ § oRe! gaﬁtrtita% &5 issued to
Seri pps on JU|¥ né one end joined to t S'QEaea3% l 40c. The tank 1lid

' S0 has on a lower or inner wall surface 50a thereof a
plurality of longitudinal ridges 51 which project from

the surface 50a.

The space or hollow interior defined by the bottom
40a, the side wall 40c, the partition 48, and the lid 5Q
of the tank body 50 accommodates therein the two porous
members 61, 62 as double layers which are held in
contact with only the raised surface 44 of the bottom
40a, the vertical ridges 47 of the side wall 40c,_the
partition 48, and the ridges 51 of the 1id 50. Thus
there is a space 50b between the porous member 61 and
the inner wall surface 50a of the tank 'lid 50, and this
space 50b communicates with the air hole 42. The porous
members 61, 62 have different average hole sizes or
v diameters. The porous member 61, which has a larger

average hole diameter, is placed on top of the other
porous member 6§2. Thus the porous member 62 which is
closer to the ink supply port 41, is made of a porous
material having a smaller average hole diameter than
that of the porous member 61, while the porous member
61, which is further from the ink supply port 41 has 2
greater average hole diameter than that of the porous
member €2. .

In the ink guide assembly and the ink tank thus
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system described in U S. Patent 5,242,436 issued to Weil, Buell, Cear, and
Fal cons on Septenber 7, 1993; each of which are incorporated herein by

r ef er ence. The di aper 20 is preferably applied to a wearer by

posi tioni ng one of the wai st regions, e%erably t he second wai st region
42, under the wearer's back and dramnng]t e remai nder of the diaper between
the wearer's |l egs so that the other waist region, preferably the first

wai st region 0] |t| ne ont, of the I tab
portions o FRAsEERSRER,C R AN MR BN (o Bl Y 10
The di aper er 9ER_%Swr alagnghemﬂ@ﬂssup@téummt sl t s&zc@rs@t;rv@hmér\n@arer

while still ﬁhésﬁb%u%hﬁ‘teh%@rp%rlt 'h%ﬂnnEhQ:h@(tl%'i%'e@ %.v‘@%‘a%te bRjlle 32 Wi | |
typically be_ extended and tensioned durlng t hi s “gper ati salas to conform

to the size gﬁﬁmgﬁﬁﬁeteftpﬁepﬁéQQ§’ eﬂ%@‘té&ehﬁgﬂn§4q to the
| andi ng- zoneavarhbe hbaasaaametembhdelhhacefEQCEha im&Eguh@EusaotEhe

process is t r wth t ot.her .t ape.ta I_n b pe tabs
34 to the |aH§$ngg§§ Sgﬁ Pﬁ@véﬁﬁ sﬁ? eﬁBF§E§ZSP§%#§ aq#hrght %nen5|onal
gar nent wi t hbotbtemdori diraelrawaid surdfiaceotOhegfopberi Agk &Atka badiys®0
openi.n Thu t a o e e t 32
cgnprlged oféFﬁegéEgé Qﬂ% k?%vbgiag %QOFQESWEZB gﬁggqﬁhghgwggﬁgfggg as
descri bed hefepply QUIdﬁIQGNnéﬂﬂvénﬁ hencensbsgaps| befreebe theodi¥ed with a
cl osure syst t t S I besf i H EQhBQQ eget her. The
sagghﬁ gattagwgﬁaaﬁa bfia PR guifeNesl bA ¥t

dlaperer then brin Ssi s assenb Eﬁ bet ween’t he of "the wearer
and j oi ns thEhEhSQBlgeﬁggﬁﬁbeeténkhéuE KrQPQQSrlafaPﬁe i ¥8T8ePPd Such a

anf I gur?t I oehagglipgsuweannehboehra §ﬁ|ﬁ.aef mlzlog?géelzné% hedei.nThee o
apove-rerere e rra . a
Nrurer of FEe%e einaf LRk 8br 2B oR ek Rind FRa, PR, pehiaVRY BFL, Y The
ri se di nensiproviding thetﬁel&ownagcéimensibhe infants navel, through t he
crotch region, (ipg ab§£§\§sng E 5%@&&3:' §8SeHA #8:8& ﬂbﬁﬂe&hﬁlge“' tal

region); to the sna surement s we en on _nuneraus nal e
and female infants with the average rise di.nension set forth Pr4tF8-

following table. phe average hole diameter of the porous member 62:

0.3 mm.
The width of each of the ink guide slots 45a, 45b, 45¢
0.12 mm.
The width of the ink guide grooves 12b: 0.1 mm
The gaps between the ink supply guide .
12 and the wire guide 13: 0.1 mm
The gap between the surface defining the
wire guide hole 13a and the wire: 0.01 mm

A construction for remcvably attaching the ink
tank 2 will be described with reference to Figures 1 and
3.

The printer head body 1 has a head frame 30
including side walls extending from upper and back
portions of the printer head body 1 and serving as a
holder support 31. Each of the side walls of the
holder support 31 has a holder support hole 32, a leaf
spring 36 which is defined by tweo vertical recesses 33a,
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. 30 TABLE | RI SE DI MENSI ONS OF
| NFANTS I nfant Weight (Ib) Infant Weight (kg) Aver age
Ri se D nensi on
of | nfant 13 (nmm 5.5
2.5 _ 200 7.5 3.4
222 9.5 4.3 250, 11
5 o 33b in the holder support 31 and whifh has’a éblder
314 15.5 attachment hoYe(034, and a guide slot338. Alliokder 70a
7.9 has on eadk’o Bindrical
332 21 5 5 %@s opposite sides a gX in Zéc%
10. 7 projectiomcgla, xhich is rotatably mggnged in a2 holder

364 27.5  support hole 32 -Pn the head frame 303/4nd a
semispherical projection 72a, which is engageable in a
holder attachment hole 34. Each of the ink tanks 2a, 2b
has a side disposed closer to the respective holder
support 31 and having a cylindrical projection 49
engageable with a lower edge of the respective guide
slot 35.

The ink tank 2 can be attached to the holder 70a
and detached therefrom in the following manner.

The holder 70a is supported in the position shown
in Figure 3, and the ink tank 2 is inserted into the
holder 70a in the direction of the arrow C. At this
time, the ink tank 2 is not reqﬁired to be accurately
positioned in the holder 70a and hence can easily be
inserted into the holder 70a. : Then, the holder 70-a is
turned in the direction of the arrow D to bring the
projection 49 on each of the sides of the ink tank 2 into
contact with an edge of the respective guide slot 35 in the
head frame 30, whereupon the ink tank 2 is positiocned
with respect to the head frame 30.

The ink supply port 41 is now positioned correctly
above the arm 12d of the ink supply guide 12 which
Projects upwardly from the prihter head body 1.
Continued turning movement of the holder 70a causes the
arm 124 to engage in the ink support port 41 and be
inserted into the ink tank 2. The semispherical
projection 72a on each side of the tank holder 70a
éngages and spreads the leaf springs 36 apart from each
other. The semispherical projections 72a finally engage
in the attachment holes 34 in the leaf springs 36,
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29.5 13. 4 380 31.5 14.3

385 33.5 15.2 397 35.5

16.1 400 37.5 17.0

415 39.5 17.9 14 417 41.5

18.8 432 43.5 19.7

434 45. 5 20. 6 443 Referring to

Tabl e 1, infanwbenenpoyr thpedeafcepdiingst 36t meknfnetghthenvasticdli n
pounds. Each | Boant (9REIRb QFQHEh”QhE”ﬂb%%%d?bQ Zableelyr ehepssieiantange

of infant wei ght For exa ounds gprrespon s.to a
wei ght range oﬁtfFBH?aBéB?.4tBepéGKd§uﬂéea§é9F564§apoﬁ§ 436d 18 "Bfght of

7.5 pounds’ corbeseeﬁdértgnaewewaml sa&qacef4baoarabautlax5tanundSate about

8.4 pounds I nfan ts in po
PCT/3596/04022315P°Seé °PPgSlte SoPeha lngeguééetHEH°88ﬁv&?Ee&ntgge
kil ogramns. arkOl2806PathaoinRUSAPRLY: gaidente;, ehudi fbeményg pammercial |y

el abl e i neschhs fLEPgLeRT BUUR' SudeIR hER oPl R oF AR o nga

measur ed. The Hedwm 1roﬂheth3ketanhsﬂreaanbe remouvedf bnt B procRAuUrel | owi ng
which is the reverse of the attachment process described
above. .

In operation, the distal end of the wire projects
through the ink meniscus, carries ink thereon, and hits
a sheet of print paper (not shown) to transfer the ink
to the print paper. When the wire is in a standby
position, the distal end thereof is located inwardly of
the distal end surface 13c of the wire guide 13 so that
an ink meniscus is formed in front of the distal end of

! the wire. Accordingly, ink is attached successively to
the distal end of the wire as the latter is projected
and retracted. The transfer of ink to the distal end of
the wire 11, and other details of an inked-wire dot
matrix printing process are described in the above-
mentioned EP-A-97,009 and will therefore not be
described here in greater detail.

Any excessive ink on the distal end surface 13c of
the wire guide 13 is drawn under capillary attraction
into cross-sectionally V-shaped collection grooves 13b
(Figure 4) provided in the front and side surfaces of
the wire guide 13 and is returned to the ink supply
guide 12 without smearing the print paper. The grooves
13b are thus provided in the distal end surface of the
wire guide 13 and communicate with the wire guide hole
13a. As shown in Figure 4, the grooves 13b extend to the
Outer periphery of the wire guide 13 so as to be open to

-
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t abl es. TABLE |1 SAVPLE
A DI APER Size of Maxi mnum Absorbent Absorbency D aper Fit | ndex diaper

rise Core Area | ndex Area (IDb) di mensi on (Mm®)

(M) of infant (mm 8-14 314 34185

108.9 83850 267.0 16 -24 356 15 48375 135.9 110295
309.8 22 -35 400 57000 142. 5 128900 322. 3 '

TABLE I'l'l SAMPLE B DI APER Si ze of Maxi num
Absorbent  AbsdtSeAEFOSPRSER . Fit |ndex diaper rise Core Area

| ndex Area (1Db) The dpeeazien ofmBe ink supply mechanismP)of the of
I nf ant -1 : ; 40
299.8 16-24 égé;‘w wite éﬁ?és‘?éalx pfég.téj"z%%ad fff%%% 33%}155"9 afz"?%g 400
57600 144. @ill now3beodesgzdbed. TABLE |V

SAVPLE C DI APER In order to obtain a proper dot density, it is
necessary to apply an appropriate quantity of ink stably
to the distal end of the wire. Therefore, the wire guide
hole 13a should have a proper dimension in the vicinity
of the distal end of the wire and a proper amount of
ink, without either an excess or a shortage of ink,
should be supplied from the ink tank 2.

' In the printer head construction described above,
the ink guide path from the ink tank 2 to a position in
the.vicinity of the distal end of the wire, is composed
of slots, grooves, and gaps. By selecting suitable
dimensions of the widths of the slots, grooves, and
gaps, the amount of ink necessari for printing can be
guided to the distal end of the wire under appropriate
capillary attraction without causing an overflow.

An appropriate quantity of ink can be supplied
even when the ink supply from the ink supply grooves 12b
is reduced due to increased use of ink.

The dimensions of the ink supply grooves and gaps,
the hole diameters of the porous members 61, 62 and the
widths of the slots 45a, 45b, 45c are selected so that
the capillary attraction is progressively greater along
the ink path. Therefore, ink will not be interrupted in
the ink path as described below.

The ink is consumed from the ink tank 2 as

” pPrinting progresses, ink floﬁs from the pofous member 62
through the ink guide grooves 12b, or through the ink
guide grooves 12b and the slots 452, 45b, 45c, into the
printer head body 1. Since the ink moves transversely
across the porous member 62 at this time, the distance
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WD 96/ 32083 PCT/ US96/ 04022
-32 Size of Maxi mum Absorbent Absorbency Diaper Fit Index diaper rise

Core Area |ndex Area (IDb) di mrension (nmR) (M)
of infant (mm upto 14 314 48375 154. 1 81270
258.8 16-24 356 61275 172. 11 ¢ 114165 320.7 22 -35 400
70700 176. 8 131300 328.3 TABLE V

SAMPLE D DI APER Si ze of Maxi mum Absor bent Absorbency Diaper Fit
| ndex di aper tliate the inkKCoioved ewhrdugiexthe porAian ridnber 62l fersmall -

s> 1287 o irffisermuprion Poplidypen snx sypflle Forouy 1M
130290 348. 4memher3yf2 if] TonsumeSh5G0 pressur3s.differemdsfuneRizgely
TABLE VI occurs between the ¥l fHd Hf/dRus member 61 and the
ink in the porous member 62 due toc the difference
between their average hole diameters, and the same
quantity of ink as is consumed is supplied from.the
porous member 61 to the porous member 62. No ink
interruption takes place at this time since the ink
moves transversely in and across the porous member 61.
The amount of ink retained in the porous member 62 thus
remains substantially the same as ink which has been fed
| out. Therefore, as the printing operation progresses,
the ink in the porous member 61 is first used up, and
then the ink in the porous member 62 is used up.

The ink guide mechanism in the printer head body
operates to produce the same advantage. If the flow of
ink is interrupted in the ink path by reason of
vibrations or the like, a mass of ink which has been so
interrupted is moved forward until it is joined to a
preceding mass of ink since the capillary attraction is
greater'in the ink path than in the ink tank. Since the
capillary attraction is greater in the vicinity of the

; distal end of the wire than in the portion of the ink

- path in which the flow of ink is interrupted, no ink is
p retracted from the distal end of the wire, and hence
the dot density will not be rendered unstable even
momentarily, so that all ink on the distal end of the
wire can be used up.

In the ink tank construction described above, the
ink-impregnated members 61, 62 are supported on the
ridges 47, 51 in the ink tank body 40. The ink-
impregnated members 61, 62 are therefore surrounded by a
t= layer of air which communicates by way of the air hole

e ——
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Size of Maxi mum  Absorbent Absorbency Diaper Fit Index diaper rise

"Core Area | ndex Area (Ib) di nensi on (M)

(M) of i nfant (m) 12 -18 327 49665

151.9 101265 309.7 16-25 364 50310 138.2 110940
304.8 22 - 35 400 55900 139. 8.7 126600 316.5 VWO
96/ 32083 . PCT/ US96/ 04022

33 TABLE VI | SAVPLE

F DI APER Size 4% wiNti trhen ambbent bein . Asindzertdye Drdpeks impregnatedr
Eln;srg) Cor e oc?é'? n% nf’?? pressd¥é€2 th tmﬁre :.é“%ﬁlﬂi})tiallf“x‘i@%ifm (mme)
131.5 7933Yer opmpogkel. %10%% by t e in%- g 110295

309.8 22 -35 ifdfregnatedIdibers 615538, Therelf?&@o any%&sxon of
the air in the tank 2 caused by a temperature rise or by .
2 reduction in atmospheric pressure is released through
the air hole 42, so that the pressure in the tank 2 is
equalized to atmospheric pressure and does not force the
ink out of the ink tank 2. :

The ink tank 2 is therefore protected from an ink
outflow due to variations in temperature and atmospheric
pressure, and is capable of supplying ink stably.

The ink tank 2 and the ink guide path for
supplying ink to the wire have dimensions dependent on
the accuracy of the shapes of the components. Since the
components can be easily formed with high dimensicnal
accuracy, as by moulding, the ink tank 2 and the ink .
guide path can be highly dimensionally accurate and have
a stable ink supply capability. The ink tank 2 and the
ink guide path can easily be assembled as they are
composed of a small number of parts. They may be
maintained free from wear and deformation for a long
period of use and can keep their initial performance
partly because of the lubrication effected by the ink.

As shown in Figure 4, the ink guide groove 12"b has
mounted therein -an ink guide porous member 12"e which
serves as an extension of the ink-impregnated members in
the ink tank. The operation of the ink guide member 12"
is essentially the same as that of the member 12 of
Figure 2. '

Figure 5 is an exploded perspective view of an

- ink tank 2" which may be used in the present invention.
The parts of the ink tank of Figure 7 other than a
porous member 60" are the same as those in the

This is the replacement sheet
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TABLE Vil | SAMPLE Q DI APER Si ze of Maxi mum

-Absor bent Absorbency Diaper Fit |ndex diaper rise Core Area | ndex
Area (IDb) di mrension (nmR) (M) of i nfant
(mm 8-16 318 24923 78. 4 74820 235.3 16- 26 364
26993 74. 2 84495 232.1 22 - 38 415 34202 82.4
90864 218.9 Referring to Tabl es ié-VIII, the size of the diaper,

the maximumrise di nension of the infant; the absorbent core area, and the
di aper area, are set forth. The size of the commercially avail abl e diapers

fit FL?!%?E%@?@P?%%%%E@%% g 20 TRE R mUSOE o e eed
interns of t S ' Sromt nd SreR T fhickaessednfrrehal | Yhavkiieses
di sposabl e digyents, pd i RIEL Y K S DEsPbedi appicaic e Phestnk | nvention
oSt aned {Guldiy LANE O O ILELIS IS e rald S [ERTURLLSS
di mensi on of the paragssimemmreréd'hals tivet rbdyesd i ntattesleranlo body The
o gest wear &0 TRy tor SV B4R mions AepdE 49 5 B onai ng
ri se di mensi dwwke slhametiars), the fsentplporiBomotheieof, which is
adjacent to the ink supply port 41, has a smaller average
hole diameter, with the hole diameter becoming
progressively greater toward the rear portion, which is
remote from the ink supply port 41, at the time when the
porous member 60" is placed in the ink tank. body 40. The
porous member 60" is structuraily equivalent to a
plurality of porous sheet layers of different average
hole diameters which -are placed in the ink tank bedy 40"
with the average hole diameters becoming progressively '
- greater from the front to rear portion of the member
6€0". Therefore, the operation of the porous member 60"
is basically the same as that of the porous members 61,
62 shown in Figure 2.
Although in the embodiment of Figure 1, the ink
tank 2 is placed above the printer head 1, the ink tank
2 may be located below the wires to achieve a stable
printing density through the ink guiding process
described above.
In the constructions described above, ink can be
stably sgpplied through a simple construction from an
ink tank to the distal end of a wire, and ink is stably
attached to the distal end of the wire for producing a
stable and proper ink dot density. The ink will not be
interrupted in the ink guide path'and the risk of a
supply failure will be reduced. The quantity of ink
absorbed in the ink guide path is smaller than would be
the case with a known arrangement in which a porous

i3 e 3-85323_4:‘.43(??5:‘.?\?. sheat
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WD 96/ 32083

. PCT/ US96/ 04022 34 represents the | argest
wearer of a diaper sized 8 - 18 pounds. In Table 1, 17.5 pounds represents
t he nearest correspondi ng weight to 18 pounds- -and has a corresponding rise
di mensi on of 327 mm The di aper ar¥h was determ ned by first freezing
and then renoving the elastic elenents fromeach of the diapers. The

absorbent core_was then renoved from each of the diapers. Each di aper was
t hen pl aced™eRbegs i asedutta appily dnforkd qm%(?eiiﬁagaﬁ}tﬂr aavihR) a known

area and bagiigeleirglirefbia Pany Rt fde v&im?rlgvaéoﬂ heged rﬁs:f:d onto the
paper. The tag trlabsiof ach di‘aper wer.e Ieft their e q{ pre-use
condi ti on, nCiffe 180/ & &‘Faﬁ'ﬁ'eqdﬁ% ¥ ar eﬂ'ﬁ?ﬁgﬂf trjcﬂTlI

package, suallt hhe ok h@p&hbaH&MMﬁﬂaukﬁcanﬂeiﬁkﬁﬁﬁhe&ytharu;edrﬁﬁr of t he
di aper area gggﬁgasd The paper was then cut along the traced line. The cut

out piece of paper=was then wei ghed. The di aper area was then cal cul ated
based on the knowlifatbe dnk Hanks rmmsglshaaft tdfe igikgceonfifphie inK or to

bei t | d b bent
cor o ar on 140> 5k, SUCEARRGHES AR TAY HYHYY GOAY U Hlag 20T PO
the resul t a@¥iedtakngekigh &&@Deéﬁa&p‘é'le WH dif dheeauppldorfedpdnds to the
confort andegkis 4eal t8 9.Est lewaewcatm% fd gfe@@%aﬁd@eqdwrel n,

refers to the #elatlons I p of the S|ze er .to the size of the
wear er. Thet#p Fﬂﬁe?e|§°8§FEﬂnﬁﬁe@ Bfedﬁﬂ<ﬁ C2fea by the

| ar gest weamnem.seemynbassap LY tbetdueamrsﬂaa le@xaef&iieciﬂeowfz.lﬁe A | ower
ocel uded byFPherepapens Eher gﬁﬁiFﬁ& Bekns 1A% SPRFASLOMnd skin heal th of
t he wearer. CbnveIsetpe pringeer hdadpdestixrtibiedd above ,g@ocdakl §lowss
Sref erred aéc&?ﬁ@ gﬁ el £8 %E&ﬁ&iﬁﬁk?ﬂ ‘t%m?%‘é%ﬁ:%@ea'&‘iﬁdo‘é% Q‘Pﬂeﬁct he
i aper nakln I aper less co 0 wear subjec
essure and a stable ink dot density zs available.
Unwanted ink flow out of the ink tank is prevented thus
avoiding smearing the print paper with undesired ink
spots. No ink will enter the printer head mechanism,
which is prevented from malfunctioning. The cartridge
ink tank can easily be detached and attached for ink
replenishment. :
Since the ink supply system of the invention is
simple in construction, it takes up only a small space.
Where a multi-colour printer head employs ink supply
systems as described above, the ink supply systems for
different ink colours can be spaced widely so that any

unwanted colour mixing can be avoided.

This is the replacement sheet
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wear ees skin to unhealthy conditions. D apers of the present invention
"are designed to fit an infant having a rise dinmension ranging from about X
to about Y, where Y represents the rise dinension of the |argest wearer, or
the maxi numrise dinension, that the diaper is intended to fit. As can be
seen fromthe data in Tables II1-VIIIl, tRB8 Sanple Q diaper has a fit index
which is less than the fit index of the comercially available prior art

di apers, Sanples A—F Because t he prior art diapers have a higher fit

i ndex, nore_of the ers skjn making theml

er a occ ar S
confortabgéc?ﬁ B ‘§ §u6ﬁ§§ﬁ%ﬁ;?ﬁ eﬁEaFSF SRVt P nRE]Y ﬂ?scdhdg?Fons.
WD 96/ 32088trix printer head comprising an ink supply tank provided

PCT/ US96/ Q¢PR2 an ink sugg}¥ Igt;vrt: ﬁ‘hﬁ in ex BPIHS%ank c&@é)fﬁfmif Lhﬂe

present invention prefer ave ‘a i aper area to na
ri se di meABFBRPINGT NeAns t fEAMoWhikfiinl ink MRt P2as, Yfor ENPr dinds aéuypllﬁss

t han or egua’c tﬂe&!@m %&% 28AR Y leeESflﬁbh'Yaé ean LARR MoleUghelkajgbout
236. urth?xn set forth the resultant absorbency | ndex

of each dY’gﬂ)Eg ?ﬂ@mugﬁgﬁltﬁéné’;}tl @& Uk A dPath I3° FRIGP SPREWERR the

rel ati onsthhk abstbbiagzmeahst hadabsealdnbfcehe tiakt Bapplyetahkthe wearer.
The absorbency index is determ ned by dividing the absorbent core area by
the |l argest wearer rise dinension that the diaper is intended to fit. A

| oner absé&nb&hey afqhenant inngdrdet mstrésspabssepeieasortheninki ahppdyused

meking thezdkaR@y have at least one inner wall surface at least one
projecting portion only of which contacts the ink absorbing
means so that the remaining portion of the inner wall surface
is spaced from the ink absorbing means. Alternatively, the
ink supply tank may have a plurality of the said inner wall
surfaces each of which has a said projecting portion.

Further, the ink absorbing means may comprise first and
second porous members which are in contact with each other so
that ink may flow from one to the other. Preferably the ink
supply port is 'arranged to receive ink from the second porous
member, the first porous member having pores therein whose

average diameter is greater than those of the second porous
member.

According to a further aspect the ink absorbing means may
‘Comprise a porous member whose pores are progressively
reduced in size in a direction towards an ink supply port of
the ink supply tank; preferably in the dot matrix printer
head the porous member is compressed in the vacinity of the
Said ink supply port.

The ink absorbing means further may have been impregnated

w“ith ink at a pressure lower than atmospheric pressure,
Preferably in the range 5-~10 mm Hg.

Thig is the repiacement sheet
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nore confortable to wear. Conversely, a higher absorbency index is |ess
preferred as nore absorbent material is used nmaking the diaper |ess _
confortable to wear. Di apers of the present invention are designed to
fit an infant having a rise dinension ranging fromabout X to about Y,
where Y represents the rise dinmension of the |argest wearer, or the maxi num
rise dinension, that the diaper is intendgg to fit. As can be seen fromthe
data in Tables II-VIIIl, the Sanple Q diaper has an absorbency index which
is less than the absorbency i ndex of the comercially available prior art

di aper, Sanples A; F. Because the Erior art di apers have a hi gher

absorbency ARARKXALRGeFAsR Fdrid InnfBFEREr aAEPECE | BRR ASPRSMERtioned \Rak .
Di)apelrjs of ixaerpx epearintieny cndadnmarefcimgt ysdade g?ﬁlm beney, | radea;i_géal
absor bent cor . X} rise dinmensjan Y of. |l ess i equ 0
about 95, nﬁpg g‘?g&é{r’gb%_ }'ggght ﬁ%nm rur‘r’g:tfﬁ!all’{ & bt By eg%%s‘% “nolds
preferably loés@ tWwbreogwdital meanghoa $Srtion ¢f ghe IErewguide means

al ternativepgihodaRangeld ({8 peeesRe | “!f!rBﬁ- eﬁberfhﬁ. %Iﬁ%o‘ﬁ@'%:?eb:ﬁéénﬁsz
is formed fromSeparat€ materials joined together. |In tls.mmo$ nt, the
si de panel s a3§7t§ge Bt quidBamadnseRaVing, apr AR RATY t hBkSPAthephish 55
desc:rio lbedzgem_?hmiwteed mdjlaceitht ocrgééesheg eptge%ﬁ%n obft hﬁushaﬁ&:fas uide
asse y . eptra st .pape - 1Ls_forne a pocrtpon of .the
chacsts’ ass ity S58 vRen/Phe aPEaR ARd, kE-ERRRTPE tnd BELRESRm vike"
extension of the topsheet 24 and the backsheet 26 beyond the wai st edge 59
of the absorbent core 28. Thus, in this enbodinent , the central wai st

panel 356 is not extensible but the side panels 357 are since they are
constructed of the SELF web 52. Figure 4 shows a further alternative
enbodi ngat of the present invention wherein the waist belt 432 is forned
froma continuous SELF web

Thia g he repiacement sheel
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- PCT/ US96/ 04022 36 and a portion of the
chassis assenbly 22. In this enbodi nent, the SELF web 52 extends across the
entire diaper in the second wai st region 42. The chassis assenbly 22 is
joined to the SELF web 52 in the centr2a2 wai st pa uiﬁquml '%ﬁﬁthe central
wai st panel 456 may be nonextensi bl e since the e chassis
assenbl'y 22 are nonextensible, in the preferred g iﬂ%ﬂﬂ lshovvn in
Figure 4, the central waist panel 45% iE ;ubject al straining
to allow the central waist panel 45 ve sone degree of extensibility
or to the SELF processes as descri bed herein such that the waist belt 432
is entirely a SELF web. This extensibility is shown by the dashed lines in
Figure 4. The lateral edge 60 of the chassis assenbly 22 in the first waist
regi on 4b- i sSIif supievRaEEMRLYh and dirdsttank eforarsd9sndatei\Pinter i vel y
associ ati ng reae) astspelBADEy 4G# Wyibel h@iothaspasrpesepRineds, MH&dgr ably
with either the topsheet 2§: t he backsheet 26, or_both, nore preferably

bet ween the & NS 4250 d /7 LRRsABS SHPPIK aFRNKs (4 )s R AHEMT| zed
wai st bands aimk dabsbpbédgi meldnS. (B0 ent ahd 1hbving iasubnkt gubBpall pdatear
and Fal cone e er. 29 . J0r_in at.ent 1 .ssued to
Kievit and Cg{]le)rs hgégggn ﬁ\iyaygggégg tec;acﬁg%gj‘v\gi é‘%‘ﬁkaraéelncl?nggrgggrr“éf% edHerein
by referencerial t ewheat i vigdky, ghddeat erabenbdy of tohe phimtsing asswedls), i n
the first vahs{RACHERIZERY IR/ TPheSEnk SHidodEth@SmdaRs" b & N.

In an alternatiye enbodi ment of the present i1nventioh, the diapér may al so
be provi ded &% t ReBSE PREHPAFRUS cREBRET| {68/"d] IWhigh was dEPmPEgSSesc i eg

edgé of the whwisity asgerdddd i Ankhesdpgsy pokst %4919)1 oAnd Théh£2ar ahl aisn
provide a Striifidy b %t Wipty bRl T (EE) PSs2HEAENSHR00 SAC LGl ® the
tank (2") has an ink guide groove (12"b) which leads to
the porous member (60"). .

2. Ink guide assembly 'and ink tank according to claim 1
CHARACTERIZED IN THAT said ink supply port (41l) is
located in one wall (40a) of said ink supply tank where
said wall (40a) meets an adjoining wall (48).

3. Ink guide assembly and ink tank according to claim 2,
_ characterized in that said ink supply port (41) extends
- substantially parallel toc said adjoining wall (48) and
that the arm (12"d) extends essentially parallel to said

supply port (41) into the ink tank (2").

4. Ink guide assembly and ink tank according to any one of
the preceding claims, characterized in that said ink
supply port (41) is located in a bottom wall (40a) of
said ink supply tank. '

5. Ink guide assembly and ink tank as claimed in any one of
the preceding claims CHARACTERIZED IN THAT the capillary
attraction is successively greater along the ink path.
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wai st of the wearer. The ear flaps may take on a nunbe;“ ofd| fferent si zes,
‘shapes, configurations, and materials. The ear flaps nayhicSh@HaSBeRROMedd ON

of the material naking up one or nore of the diaper ele [ t he
topsheet, and the backsheet. Alternatively, the ear flap rﬂ Fa
separate elenent or a plurality of eler@@nts affixed to the di . abl e
materials for use as the ear flaps include woven webs; nonwoven webs;

films, including polyneric filns; foans; |lamnate materials including film
| am nates, nQnwoven Jam nates, or zero strain | am.nates; el astonels;

conposi t e %I’:‘\I‘_élk3 1S ¥ oBE ndfkotaBk @feSdaiaest it sc.’n%h%geﬁpeflaps
may be j oi negrecediagchabsinms aCHARACTHRIZEDY INaITHATS sagdkniovin sopphe art;

for example, ot ey {1 395 fRundie SON'd NGLBLNABL | RESRRLL Aty begdad to

the chassis assenbly Using ed or unheated I've, heat bonding,
pressure bondfkg, SUPRkEs&dnk bbainag faedhi vikkcanptarality of ipp-

96/ 32083 supply sections, each of said ink-supply sections havin
PCT/ US96/ 04022 ) ? Eher

. . .37 °bqonding or any o
met hod that B8 kridWrIuPRME ofelivery rpggte 1@a§-ﬁows‘-"3‘fu§‘?%$yal ¥EF‘ ative
enmbodi ment olf:oattaﬁ.aii]pi'gnganarﬂnlleoebebrbgﬁgprrﬁéxﬁr&ri Iif?teﬁb'dorbfThe pogbasng ]
pant 900 i ncl udes .a,frant el 901 .and, a rear panel 902 ioin { er by
si de panels @ﬁgefﬁaﬂoﬁﬁ¥ae$% e8%4i® i ékﬂs%ﬁﬁ Ntk n%|3§§§egﬁ§§§9
having a pai with | gk pp@siohyss80d dmk aahaesbingemiemped0Ssubhgantanbilyg
pant 900 1 ncleydesngn LU CEoEBUEELRE Atk ULAPEPT BEBLIGR] © aROSidd eyl thi N

t he outer covering, [ .
of said ink-supply sections carrying ink of different

colors.

7. Ink guide assembly and ink tank as claimed in any one of
claims 1 to S CHARACTERIZED IN THAT a unitary ink supply
tank is formed with a plurality of ink-supply sections,
each of said ink-subply sections having an ink supply
port, said unitary ink supply tank containing an ink
absorbing member in each of said ink-supply sections
formed of a porous material and impregnated with ink,
each said ink absorbing member substantially filling its
respective ink-supply section, at least two of said ink-
supply sections carrying ink of different colors, said
ink in- said ink-supply sections being of a color other
than black; and

a further separate ink-supply tank formed with an ink
supply port, a separate ink absorbing member formed of a
porous material contained within said separate ink-supply
tank and impregnated with ink, said ink absorbing member
substantially £filling said separate ink supply tank, the
ink contained in said separate ink supply tank being
black.

Ink guide assembly and ink tank as claimed in any one of
the preceding c¢laims CHARACTERIZED IN THAT the 1ink

This is the replacement sheet
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training pant 900 has an absorbent garnment area and an absorbent core area.
"The side panels may take on a nunber of different sizes,”Shapes,

configurations, and materials. The side panels nmay corrpr+' §S%hgetﬁgr§egm Rded
the material making up one or nore of the training-pant e ' i ng
the topsheet, and the backsheet. Altenatively, the side p}ﬂﬁ“ﬂlﬂﬂ“% i se
a separate elenment or a plurality of elgments affixed to ant
Suitable nmaterials for use as the side panels include woven webs; nonwoven
webs; filnms, including polyneric filnms; foans; |am nate materials including
filmlam nates, nonwoven | am nates, or zero strain |am nates; elastoners;
conposites; SBsPrRdmy wveaasy cohb) ndis orowmpreshsed rhyt epi avall TIROmiign
panel s may beq g9 red dye tiik fd 1@%@@0@-@nel s by any nmeans as are known
in the art; for exanple, the side panels may be continuously or

intermttently bonded to the front and back panels using heated or unheated
adhesi ve,9 .heankbandide, apsenisly eahdndinkg tank ras il £imeddingangy o @£

mechani cal b in y. ot h ho, i wn_j.n ar Tes

Met hods Surfg:g%- Pgi%ceeﬁ%ﬂ?o ﬁagg% hlgﬁé'?ﬁ&?r%éggggneﬁ#s é‘P&For %&3 nétngt_ri al
regi ons are eysiprhicgemeansd (B0 Selhast ivgapargst quariian rigd'esent ati ve
sanpl es of each distinct region and anal yzi ng these sanples by neans of

m croscopi ¢ i_mage anal ysi s met hods, Sanpl es are tQ be selected so as
to be replesdaiditdiasSfmPieArm knkranke2gebhdingd &BnelaLry, L o
]Eransi ti onfregi cnmmmmh' ! RIZED YN ehd&(.jmsiﬂﬁs tithm&h ﬁb:ml;tj NRbkhle O Hedins i
eat ures of the first_,and second _tegians. Jhe_ sanpl.e_to be _peasured is
cut and sepaR%Eoed ﬁ%% Phet}}’ecgf%’ﬁ BPTEAPEr &t .uﬁev"" nﬁ%ﬁ'ﬁ’ec?rgdﬁ e i"é‘kto be
cut parall el suppdyspexitf i(dd )axi s of elongation. Usually this axis is

parajd el to the formed primary-axis of either the first region or the

secaohd regi on. An unstrained sanple | ength of
11. Ink guide assembly and ink tank as claimed in any one of

the preceding claims, CHARACTERIZED IN THAT said ink
supply tank (2") comprises a 1id-(50). '

12, Ink guide assembly ahd ink tank as claimed in any one of
the preceding claims, CHARACTERIZED IN THAT the ink
absorbing means (66_")'has pores therein which increase in
size with distance from the ink supply port (41).

L

P Lt % S
a1 8 4OV 9%



fro 96/ 32083 PCT/.US96/ 04022
"38 one-half inch is to be "gage nmarked" perpendicular to the "neasure
edge": while attached to the web material, and then accur atieShyet 6}dé BeamReplaced
renoved fromthe material region. Measur enent sanpl e

mounted onto the | ong-edge of a m croscopsc gl ass slide. T%mwmglﬂ«ml"
edge" is to extend slightly (approximately 1 mm) outward fromthe I
edge. A thin layer of pressure- sensitive adhesive is applied to the gl ass
f ace-edge to provi de a % ¢HPEA }& AND TANMEHAR . For highly forned
sanpl e regions it has been fotiMPTIETRIZLFRINTER #EAP| y extend the sanple in
its axial direction (w thout inposing significant force) sinmultaneously to
contact and attachnment of the sanple to the slide-edge. This all ows

i nproved edge identification during pppgeaaral ysis and avoi ds possible
"crunpl ed edge portions that require additional interpretation analysis.

| rages of each sanple are to be obtained as "neasured edge" views taken
with the support slide "edge on" using suitable m croscopic nmeasuring neans
of sufficiyent gquadi; LfLoatis eixh ; i ned
usi ng the oﬁpgwﬂr‘ligl%q'ﬁii%née@?#Kgggnég*%H%]goﬁféog Iﬁ\tg)sﬁﬁjgfe%mg%il?%%th
vi deo- i mage2fr i REPSFIAd W th YikgnHok FAtEEXNPEANRY diedsh uRPPPTYE4BE
prints were ireges senenedni tduspHeWealnk P@QK?Y towediesd  linR sepsBebingBgE

anal ysi s 4asa0n BgClikoslls R MM S DAL NGBS 18T S BARGARC

to receive ink and transmit ink via the ink guide assembly to

printing means. The ink absorbing means comprises at least

one porous member (60") which is compressed in vicinity of

i said ink supply port (41). Aan arm (12"d) of an ink supply

o guide (12) is inserted into the ink tank (2") and has an ink
guide groove (12"b) which leads to the porous member (60").

FIGURE 5

This is the replacement sheet
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Using this equipnent, a calibration image initially taken of a grid scale

| ength of .500" with .005" increnment-marks to be used for calibration
setting of the conputer |Inage analysis program Al sanples to be neasured
are then video-imaged and vi deo-i mage printed. Next, all video-prints are

i mge-scanned at 100 dpi (258-1evel gray scale) into a suitable Mac image-
file format. Finally, each image-file (igcluding calibration file) is

anal yzed utilizing Mac I mage 1.45 conputer program Al sanples are
measured with freehand |ine-nmeasurenent tool selected. Sanples are neasured
on both side-edges and the |l engths recorded. Sinple filmlike (thin &
constant thickness) sanples require only one end-edge to be neasured.’

Lam nate and thick foam sanpl es are nmeasured on both side-edges. Length
measurenent tracings are to be nade along the full gage Ilength of a cut
sanmple. In cases of highly defornmed sanples, nultiple (partially
over |l appi ng) inmages may be required to cover the entire cut sanple. In

t hese cases, select characteristic features common to both overl appi ng-

WD 96/ 32083

PCT/ US96/ 04022

are utilized as "markers" to permt
but not overl ap. The

region is obtainegé%? aver QY
gage-sanpl es of e ggz,l on.
t he average of both de- edge

39 i mages
Qgs to adjoin
Ll ength for each
ng-The | engths of five (D) _separate 1/2"
ach gage-sanpl e "pathlengt."A? to be

o

i mage |ergth read

This is the replacement sheet )
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F

surface pathl engt hs. Poi sson's Lateral Contraction Effect

The Poisson's lateral contraction effect is nmeasured on an Instron

Mbdel 1122, as available fromlnstron Corporation of Canton,

Massachusetts, which is interfaced to a Gateway 2000 486/ 33Hz conput er
avai l abl e from Gateway 2000 of N. Sioux Tity, South Dakota, using Test

Wor ks" software which is available from Sintech, Inc. of Research Triangle
Park, North Carolina. Al essential paraneters needed for testing are input
in the TestWirks[err] software for each test. Data collection is

acconpl i shed t hrough a conbi nation of manual sanple w dth

measur enents, and el ongati on neasurenents made within Test Wrksm

The sanples used for this test are "wide x 4" long with the |long axis

of the sanmple cut parallel to the direction of the first region of the

sanpl e. The sanpl e should be cut with a sharp knife or suitably sharp
cutting device designed to cut a precise 1" wide sanple. It is
inportant that a "representative sanple" should be cut so that an area
representative of the symmetry of the overall pattern of the deforned
region is represented. There will be cases (due to variations in
either the size of the deforned portE;E)or the relative geonetries of
the first and second regi ons) AT whi it Q.will be necessary to cut
either larger or smaller ‘es than s sudgest ed herein. In this
case, it is very inportagQt to nogg | ong™jit h ghy dat ge. reported) the
size of the sanple, whidh ea o0 def or r gion/¢i£¥qég t aken
fromand preferably incl schemytic of tle present«="i Ve ar ea

used for the sanple. Infgen N an \aspggct Yati o\of 4&? 1) for the actual
extended tensile porggaon (11: t é?na nt ai nedy g@% Lble. Five
sanpl es are tested. T i o&v&t of air
actuated grips designedito con aL-eitlhe e r ing force al ong
a single line perpégpi lar to the S aizeet i on off lYe¥na) el ongat i on
havi ng one flat sur d an opposi pEFrFag - fHem p rudes a
hal f round. No slippage shod be K¥E % be e | e and the

grips. The distance between t line

1 7%

/
Ya 45q / “h 47
dd " 450) B M2
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WO 96/ 32083

PCT/ US96/ 04022 40 gri pping force should be
2" as nmeasured by a steel rule held beside the grips. This distance will be
referred to fromhere on as the "gage | ength". The sanple is nmounted

inthe grips with its long axis perpendi@ular to the direction of applied
el ongation. An area representative of the overall pattern geonetry shoul d
be symmetrically centered between the grips. The crosshead speed is set to
10 in/mn. The crosshead is noved to the specified strain (nmeasurenents are
made at both 20 and 60% el ongation). The w:dth of the sanple at its
narrowest point (w2) is neasured to be the nearest 0.02" using a steel

rule. The elongation in the direction of applied extension is recorded to

t he nearest 0.02" on the TestWrks software. The Poisson's Lateral -
Contraction Effect (PLCE) is calculated using the follow mul a:

[err] where werr] = The vm'cF' f e sanpl e under an/%
| ongi t udi nal Iﬁ. .

¢ 2a
). Ta /" e i

]
H e ]y
'

This is the replacement sheet

Date: ¥ 8 NOV 13%



el ongati on Werr] = The original width of the sanple

1[err] = The length of the sanple under an applied |ongitudinal

el ongati on . l[err] = The original length of the sanple (gage

| engt h) Measurenents are made at ‘both 20 and 60% el ongati on usi ng
five different sanples for each given el 8ngation. The PLCE at a given
percent elongation is the average of five nmeasurenents. Hysteresis Test
The hysteresis test is used for measuring the percent set and percent force
rel axation of a material. The tests are performed on an Instron Mdel 1122,
avai l abl e from Instron Corporation of Qn, Nﬁ%g. which is interfaced to

a Gateway 2000 486/ 33Hz conputer avail agdesfr teway 2000 of N. Sioux
City, South Dakota 57049, using Test Wikstyrri« séftware which is avail able
from Sintech, Inc. of Research Trianglvxréﬁ / North Carolina 27709. Al
essential paraneters needed for testing-gng input in the VO
96/ 32083 i

PCT/ US96/ 04022 R N
for each test (i.e., Crosshead Speed,

41 Test Wr ksw sof t war e

This is the repimcement sheet
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percent elongation Point and Hold Tines). Also, all data collection, data
anal ysi s and graphing are done using the TestWrksni' software. The
sanpl es used for this test are 1" wide x 4" long with the long axis of the
sanple cut parallel to the direction of maxi numextensibility of the
sanpl e. The sanple should be cut with a $harp exacto knife or some suitably
sharp cutting device design to cut a precise 1" wde sanple. (If there is
nore than one direction of extensibility of the material, sanples should be
taken parallel to each direction of stretch.) The sanple should be cut so
that an area representative of the symretry of the overall pattern of the
deformed region is represented. There will be cases (due to variations in
either the size of the defornmed portion or the relative geonetries of the
first and second regions) in which it will be necessary to cut either

| arger or snaller sanples than is-sdf0sested herei'n. In this case, it is

very inportant to note (al ong w4 any data reported) the size of the
sanpl e, which area of the deformed region ithNyas taken frogrgnd ppef er abl y
include a schematic of thesNgpresentative area™s l.e) Three

separate tests at 20, 60 and ™NO% strain are typ| 4 Iy measur for each
material. Three sanples of aV material are tdsted _at each percent
el ongat i on. The grips of t's st ron consi st of afMg actuated grips
designed to concentrate the entire™™Qing force along a 3\gle line
per pendi cul ar to the diregtiop,of tes NSt ress having one fINgt surface

and an opposing face fro cﬁ protrudé round to m nj+t ze sli ppage
of the sanple. The distance betv‘-a‘iés' gri ppi ng fefff cé shoul d be
2" as measured by a steel rul e/l 'd sgs \ s _ol stance will be

S nmounted in the
£ 1 ) gletappl i ed percent
el ongation. The crosshead gpgeq- 3j°”'{' ¢t osshead nmoves to

Rds 4 ‘sa ple at this
percent el ongation for 30 Seconds. Aﬁter. th‘e -t h| ,' cqnd tg /?rosshead
returns to its original pgsitied (B% el ongati Qny 'U :r'ema‘r S 2 hi s
position for 60 seconds. hé.&rossheadothen feturt} 37 40 t-é same nmaxi mum
percent el ongation as was % eq in the fl[§t oycla 'hglds flor thirty seconds
and then . . i

referred to from hereon as i

Thia s *he reniscerren? sheas
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again returns to zero. A graph of two cycles is generated. A
representative graph is shown in Fig. 7. The percent force relaxation is
determ ned by the followi ng calculation of the force data fromthe first
cycl e: WD 96/ 32083

PCT/ US96/ 04022 6 42 Force at Max %

el ongation - Force after 30 sec. hold x 100 = % Force Rel axati on

Force at Maxi num % el ongation (cycle 1) The percent set is the percent

el ongation of the sanple of the second cycle where the sanple starts to
resist the elongation. The percent set and the percent force relaxation are
shown graphically also in Figs. 7 and 15. The average percent force

rel axati on and percent set for three sanples is reported for each nmaxi num
percent elongation value tested. Tensile Test The tensile test is
used for neasuring force versus percent elongation properties and percent
avail able stretch of a material. The tests are perforned on an Instron
Model 1122, available fromInstron Corporation

".'-"'-'-
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of Canton, Mass. which is interfaced to a Gateway 2000 486/ 33Hz conput er
avail able from Gateway 2000 of N. Sioux City, South Dakota, using

Test Wr ksm software which is available from Sintech, Inc. of Research
Triangle Park, North Carolina Al essential paraneters needed for testing
are input in the TestWorksT[err] softwaré for each test. Also, all data
collection, data analysis and graphing are done using the TestWrks[err]
sof t war e. The sanples used for this test are 1" wide x 4" long with
the long axis of the sanple cut parallel to the direction of maxi num
extensibility of the sanple. The sanple should be cut with a sharp exacto
knife or sonme suitably sharp cutting device designed to cut a precise 1"

wi de sanple. (If there is nore than one direction of extensibility of the
mat eri al, sanples should be taken parallel to each ). The sanple should be
cut so that an area representative of the symmetry of the overall pattern
of the deforned region Is represented. There will be cases (due to
variations in either the size of the defornmed portion or the relative
geonetries of the first and second regions) in which it will be necessary
to cut either larger or smaller sanples than is suggested herein. In this
case, it is very inportant to note (along with any data reported) the size
of the sanmple, which area of the deforned region it was taken from and
preferably include a schematic of the representative area used for the
sanple. Three sanples of a given nmaterial are tested. WO 96/ 32083

PCT/ US96/ 04022 .
Fig. 7
Z
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43 The grips of the Instron consist of air actuated grips designed to
concentrate the entire gripping force along a single |line perpendicular to
the direction of testing stress having one flat surface and an opposi ng
face fromwhich protrudes a half round tg m nim ze slippage of the sanple.
The di stance between the lines of gripping force should be 2" as neasured
by a steel rule held beside the grips. This distance will be referred to
fromhereon as the "gage length'. The sanple is nounted in the grips with
its long axis perpendicular to the direction of applied percent elongation.
The crosshead speed is set to 10 in/mn. The crosshead el ongates the sanple
until the sanple breaks at which point the crosshead stops and returns to
Its original position (0 % el ongation). The percent available stretch
is the point at which there is an inflection in the force-elongation curve,
beyond which point there is a rapid increase in the anount of force
required to elongate the sanple further. The average of the percent
avai l abl e stretch for three sanples is recorded. Wil e the Test

Met hods descri bed abov [ ble for many of the web materials of the
present invention, it 3gﬁized that the Test Methods may have to be
modi fi ed to accommpdate sBnme of the nore conplex SELF web materials within
t he scope of the present invention. Whi | e particul ar odi nents of

t he present inventio : i ed and {1 woyl d be
obvious to those skiljiled-in the agt that various other c a
nodi fications can be;made mﬁthout departing fromthe spiri cope of
the invention. It is.therefore ihiended to c in the appended {cl ai ns al
such changes and nDdlflcatlons t hjt areLmnthﬁﬁfthe scopgsof thisi{invention.
VWHAT |S CLAIMED | S: ,

"'-25——--ffr—l_1l/ };:;_..:ﬁ:/
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WD 96/ 32083
44 1. A unitary disposabl e absorbent article conprising: an out
covering an absorbent core positioned within said outer covering,
said- - -core having an absorbent core area, and a closure
dt‘osai d: outer covdring for fastening said absorbent
wear er:;='sdi d :absorbent article being design g t HFEF an
2imaxi M ritse di mension of Y and arRE&’lbé&é@ N § ndex
i akb AN core.area to.rise dinmension Y of |less than or equal to
95l ¥ 2:usimwA unigary wdissposabl-e absdNKeTANKarticl e conprising: an outer
covering, an absorbent core positioned within said outer covering,
amdéaémﬁ_Tf_@h@§gfﬁ_ﬂ“@ﬁeﬁlj0inéd to said outer covering for fastening said
absorbent article-on-a wearer, said absorbent article having on
absorbent article area, said absorbent article being designed to fit an
I nfant having a maximumrise dinension of Y and a fit index of

absorbent articl 8h@r eBresentseidiverasban ¥eDhtkgSsebhagnor igguakugge
[ ) eérérn said

240. 3. aEkemBDgorBaNt; td o ither, Caiml1l or Claim
rise di rrensign Y ilg.@‘lr eﬂségﬁ% h%%§4%3%ﬁﬁ1 MAET LR HHRF beerd agndiel e of
any one ofefﬁgch el 1H-%9 ek, makgisi printer head. Such a wire

dot printing head has wires supplied with ink at distal

end faces and movable against a sheet of print paper for

. transferring ink to the sheet in the form of dots to
record a character, a figure, a graphic image or the like
on the sheet.

. An ink s?pply system.for a wire dot matrix printer
oWk in which an ink ribben is not used, but ink is
supplied from an ink tank to the distal ends of the wire °
and transferred from the wires directly to a sheet of )
?rint baper. One known ink guide mechanism for such an
ink Supply system is disclosed in US-A-4,194,846 and
com?rises 2 porous member capabie of absorbing ink from
an ink tank, the ink guide mechanism having wires
::ntacting the porous member. The porous hember contains
. ne hol?s whose sizes or diameters vary in a certain
v::g:; zzth the result thgt the ink absorbing capability
exceSSivrom po?ous member to porous member, and both
o 1 e a?d znsuﬁficient quantities of ink are liable
"¢ supplied to the distal ends of the wires. The
::::t::i:: of ink r?tained in the vicinity of the distal
‘e 11ablé : wires ész?r widely, and the porous member
corct on Wi:hvary in dimensions or to be deformed due to
. fomngns the sides of the wires. Consequently, the
es of the s?-formed dots are irregular.
in whiiz-:;:7f009 dis?loses another ink Supply mechanism
ends o . is supplied from an ink tank to the distal
res by means of a pump. The ink supply

This is the replacement shaet
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sai d absorbent article has an absorbency index of |ess than or equal
to 90. 5. The absorbent article of any one of the proceedi ng cl ai ns,

Wwher ei n sai d absorbent article has an absorbency index of |ess than or
equal to 85. 6. A unitary closed sided di sposabl e absorbent garnent
havi ng a pair of | eg openings gnd a wai st openi ng conprising: an
outer covering and an absorbent core positioned within saingg
covering, said absor bent core having an absorbent;quAGaWE ard
absor bent garnment being designed to fit an infant having a maxi num
rise di mension of Y and an absorbency index of absorbent core area
to rise dinmension Y of le or equal to 95. WO

96/ 32083 %&A&m§1

PCT/ US96/ 04022 7. A unitary closed sided di sposabl e absorbent garnent
having ajpair G dlnk tarmd ?8?”5&%@1?&98 W?rﬁpe%%&ﬂx@%?%ﬁk“ﬂeeé@d

outer ‘covering’an bsor ositioned within sald outer
covering, saidto a QﬁaﬂﬁiﬁﬁxgﬁFhﬁﬁ?IhQ@P SRR bERE Jdkretanky ég,

sai d abs defthAAVRuitd bl asig i dter iHeaD bddy@nt having a
maxi num rise dinension of Y and a fit index of absorbent garnment area
to rise di mension Y of less than or equal to 240.

the ink tank comprising a top wall (50), a bottom wall
(40a)and walls (40b, 40c) extending therebetween,

an ink supply port (41) which is arranged in the bottom
wall (40a) to receive ink from at 1least one porous
member (60”; 61, 62), which 1is impregnated with ink
under subatmospheric pressure and has substantially no
air layer or pocket enclosed by the ink,

the at least one porous member (60”; 61, 62) being
arranged in the ink tank such that only a projecting
portion, ridges or a partition wall (44, 47, 48, 51) of
at least one wall (40a, 40b, 40c, 50) contacts the at
least one porous member (607”; 61, 62) so that the
remaining portion of the at least one wall (40a, 40b,
40c, 50) is spaced at a distance from the at least one
porous member (60”; 61, 62) and that an air hole (42) in
one of the ink tank walls communicates air in the space
with ambient air,

the at least one porous member (60”; 61, 62) having
pores which progressively reduce in size,

and at least one guide projection (49) being provided on
the outside of a wall of the ink tank for guiding the
ink tank in a head frame of the printer head body.

”"mc’m"“"""ml”“, This is the raplacement sheet
* L M s %

Date: 2 5 JUN 72008



8. The absorbent garnent of either Claim6 or Claim7. wherein said

,rise dinmension Y is |ess than about 443 mm 9. The absorbent garnent of
any one of Clainms 6-8, wherein said absor bent garnment has an
absorbency i ndex of less than or equal to 90. 10. L&Ewmﬁ%ﬁﬁt
garnment of any one of Clains 6-9, wherd n said alRDY garnent has
an absorbency index of |less than or equal to 85.

2. Ink tank as claimed in claim 1, characterized in that

the capillary attraction is successively greater along
an ink path.

3. Ink path as claimed in one of claims 1 or 2
characterized in that said ink supply tank (2”) is
formed with a plurality of ink-supply sections, each of
said ink-supply sections having an ink-supply delivery
port, each said ink-supply sections containing an ink
absorbing member (60”; 61, 62) formed by said porous
member and impregnated with ink, each said ink absorbing
member substantially £filling its respective ink-supply
section, and said ink-supply sections carrying ink of
different colors.

4. Ink tank as claimed in any one of the preceding claims
characterized in that the porous member (60”) has a
tapered portion.

5. Ink tank as claimed in any one of the preceding claims
characterized in that the porous member (607) is
compressed by the top wall (50) of the ink supply tank
(2").

6. Ink tank as claimed in claims 1 to 4, characterized in
that the porous member (60”) has a thicker portion in

the vicinity of the ink supply port (41).

7. Ink tank according to any of the preceding claims

characterized in that the guide projection (49) is
cylindrical. '
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- 24 - REPLACEMENT SHEET

ABSTRACT

INK TANK

The present invention relates to an ink tank for supplying a
proper amount of ink needed to a dot matrix printer head,
wherein the ink tank is detachably mounted on the printer head
body, and comprises a top wall (50), a bottom wall (40a)and
walls (40b, 40c) extending therebetween. An ink supply port
(41) is arranged in the bottom wall (40a) to receive ink from
at least one porous member (607; 61, 62), which is impregnated
with ink under subatmospheric pressure and has substantially
no air layer or pocket enclosed by the ink. The at least one
porous member (60”; 61, 62) is arranged in the ink tank such
that only a projecting portion, ridges or a partition wall
(44, 47, 48, 51) of at least one wall (40a, 40b, 40c, 50)
contacts the at least one porous member (607; 61, 62) so that
the remaining portion of the at least one wall (40a, 40b, 40c,
50) is spaced at a distance from the at least one porous
member (607; 61, 62_)_ and that an air hole (42) in one of the
ink tank walls communicates air in the space with ambient air.
The at least one porous member (60”; 61, 62) has pores which
progressively reduce 1in size, and at 1least one guide
projection (49) is provided on the outside of a wall of the
ink tank for guiding the ink tank in a head frame of the
printer head body.
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