2206774 - 1 - DI SPOSABLE GARMENTS Thi s disclosure relates gener@20 &olihé
‘field of *dis- 5. posable garnents and in particular, though not '
excl usively, to elastic constructions which may be used al ong openi ngs of
dlsposable garnments to provide a formfitting closure, such as along a
peihson' s wai st, |eg, ankle, neck or wist. 10 The term "di sposabl e
garnents" as used herein refers to those types of articles intended to be
.worn by persons, including infants anq_gdylts, whi ch are desi gned for
single use or tenporary use and are neant to be di sposed of after being
used once instead of being | aundered or dry cleaned 15 for re-use. Sone
exanpl es of disposable garnents within this general type are disposable
“diapers; adult incontinence garments; hospital garments such as surgical .
gowns, caps and booties or shoe covRiSPOSARBHEcGABMENZFnents intended to be
worn by patients in a hospital such as disposable pajamas 20 and gowns; and
various other types of garnents, such as |aboratory coats, disposable
shower caps, etc. Sirngle use or disposable garnments are nost usual |y made
of lightweight filmor sheet material such as thernoplastic fil-ns, nonwoven
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The mat egi al ﬁogigfef 8&:&1&&29%94@ in particular, though not exclusively,

to elastic constructions which may be used along openings of

disposable garments to provide a fqrm-fitting closure, such

as along a pérson's waist, leg, ankle, neck or wrist.

10 The term "disposable garments" as used herein refers to
those types of articles intended to be worn by persons,
including infants and adults, which are. des1gned for szngle
use or temporary use and are meant to be disposed of after
being used oncé instead of being laundered or dry cleaned

15 for -re-use. Some examples_of disposable garments within

Ao this general type are disposable diapers; adult incontinence
garments; hospital garments such as surgical gowns, caps and
booties or shoe covers; single use garments intended to be
worn by patients in a hospital such as disposable pajamas

20 and gowns; and various othe; types of garments, such as
laboratory coats, disposéble shower caps, etg. Single use
or disposable garments are most usually made of Lightweight

film or sheet material such as thermoplastic films, nonwoven



garnments-are distinguishable fromtextiles that are used to 5 nake a. sewn
garnment or article intended for long termuse and subject to repeated _

| aundering or drycleaning. Further, disposable garnments nust generally be
manuf act ured using techni ques such as die-cutting, heat sealing, sonic ~z
seal i ng, adhesive bonding, etc., Lnstead of the sew ng nethods custom’ 10
arily enployed to produce textile garnents. Many di sposabl e garnents enpl oy
sonme formof elasticized body-encircling opening in order to provide a '
formfitting closure with part of a person's body. For exanple, a dispos-
able diaper will often have elasticized | eg openings in 15 order to

openi ng; a oRIRSHF 28otnpFRoBEeEsLCRE. 81 TRRTRIARRC ERRRER]ECMER,
Wrist openinggihg BECYLOEr8 aRHOvhrioR30LbmPoRetedNor WheShy: mlrapegabl e

booti es or shoe cover y have an el asticlze nkl e encircling portion; 20

and a disposgﬁés CappEBYolanatariahast i Thechateeiale LBeli Fozbaibposable
person's head. The prior art techni qgues of which we are aware npst

general | y usgdrmenpeodrdedestsnyaishdbipedirops teatidiespehalt! argaused: soar e

typified by patents relating to disposabl-e 25 di apers, particularly U S
patents 8, 86Mak@3a sewn3gadmefiS0p£6Araicdle, 3nSeddad The diongoselmeudieapers

of these patents are three-layer ‘conposite structures.com prising a_ liquid
per meabl e -bodndi gubjjeatr toarepgated Jpundering or drycleaning. Further,:

' di#posable-garments must Qenerﬁlly be'ﬁaﬁufactured'using
technique; sﬁch as die-cutting, he?t sealing, sonic Seéling, LJ
adhesivé bonding,.etc., insféad'of the sewing methods custom-

10. arily employedlﬁo producg textile garments.

‘Many disposable garments employ some f&rm of elasticized -
'body-énciréling opening in order to provide a form-fitting
closure with'part of a persoh's body. For example, a dispos-
able.dihpéf will often have'éia#tiéized‘leg openings in

15 order to'reduce leakage around an infant's 1egs, or sometimes
an elasticized waist opening; a gown or coat-like disposable.
.garment will often h;ve-elasticized wrist openings to provide
a snug fit abdut a person's wrists; disposable booties or ()
shoe covers may have an elasticized ankle encircling portion;

20 and'é'dﬁspOSable cap may have an elaéticized‘opening to fit

“about a person's'head.

The ptiof art techniques of which we are aware most
generally used to provide élasticized openings for disposable

gérments aré typified by patents relating to disposable

25 diapers, particularly:U, S. pétents 3,860,003,



awe outer cover and an absorbent batt sandw ched between 5 the liner and
t he¢cover. |In order to provide elasticized | eg openings, a strip of

el astoneric material is included in the garnents al ong t he portions thereof
*which definé the | eg openings. The manner in which the el astonmeric strips
are_i ncarporated in these garnents involves joining the elastoneric 10
strip to one layer of the garment,_either the liner or the cover,
intermttently bonding portions of 6he surface of the elastonmeric strip to
“one |layer or the other, and spacing the-elastoneric strip fromthe edge of
the garment at the leg openi ngs. The techniques of forming el asticized
openings in 15 di sposabl e garnents disclosed in these patents are al so

‘typical of dHH0A62randt4eorbyPidei onFheTAdsposabiei ddaperssult in a

di sposabl e di aper having el asticized | eg openings that have a ruffled or
~gat hered appsfarthese patentst gre threeagawsrzeempegi&peatngqtmesecom-
acceptabl e for disposable 20 di apers, woul d be unacceptabl e or
unde5|ram(3Htisikﬂl%u%iﬂvﬁérpﬁyﬁesbéF HP§§§§§BIéiQ&Fweﬁt§1QH$§oimperme‘_

appear S'néidt' X e”é%%éeééé 2»%""”?% FbeRS. Bash: sadgrached hehNesBeous.
Vi d f d I hod
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wear er’ s bodm %ﬂes n e&%&b%fpaas's%t&ienm%teq-ma&w ak18akk 2R

al ong the
' - the garments alonq the portions thereof which define the leg

\,? openinqs.' The manner in which the elastqmgric strips are’
incorporated in these garmeﬁis involves joining the elastogeric-
id strip to one layer.of the garment, either the liner or tﬁe
cover, intermitten}ly_bonding portions of one surface of the
' elastomeric strip to one layer or the othér. and spécing the
 e1a§tomeric strip from the edge of fhe garmént at the ieg
openings. The techhiques §£ forming elasticized openings in
15 - disposable garments disclosed in thesé patents are also
ﬁypical'bf other priér art construétions. These techniques
result in a disposable diapet-haﬁing elasticized leg openings
that have a ruffled or gathered appeérance; This style of
elasticized leg opening; while acceptable for disposable
20 diapers, ﬁould be unacceptable or undesirablé fbr various
other types of disposable qatments; also, elasticized 1ég'
openings for disposable diaperS'having a different appearance
thén the typical priét:art constructions would bé advantageous.
Viewed £rom.one bﬁoad aspect there is hgrein disclosed
25



'opening,-an interior panel with an interior marginal portion 5 along the

opesi ng and an el astic el enent, conprising the steps of: (1) conbining the
exterior panel, interior panel and elastic elenment to |ocate the glastic
‘el ement between the outer and interior marginal portions with outer edges.x

of the elastic 10 elenment and maid (gi nal portions substantially ’ N~

coincident, at |east one of the outer targinal portion or the elastic
ellement including a plurality of bond points spaced in the direction of

el ongation of the elastic elenent and trans- versely thereof; 15 (2)
joining the elastic elenment and the outer marginal portion along the bond
points and to at least sone of the material of the outer marginal portion
‘between the bond points with the elastic elenent in an el ongated condition,
~and joining tRge i iRt : | Nt L d i ; U tion; (3)
retracting thg glelggt%?c%gﬁjerrent vﬁni -elﬁbgtaﬁrﬁ\%ﬁnoﬁdgréjﬁlé%oﬁa%ng t he
"bond poi nts sgarmentpintendedota fd©alkongroa gverten's thady Haiclawdingeaond
points is separated fromthe elastic element and in a mcro- 25 buckled
condition, an®Xterier pgpelomith) amouter marginal partien akong kheyi nal

portion by controlling th reg and spaci ng. .of ‘the bond points, sq that the
area of each BBAR*PEr nt? S’%&F&I&% %‘lfgé d‘r‘fﬁéljﬂ Ptarign Rarginal poyticn
bet ween [ along.thé opegiqg and an glastic element, comprising the

étéps_ of:

- .

(1) combining the exterior panel, 1ﬁterior panél and elastit;)

element_tdllbc‘te the elastic element between the outer and

inﬁerior margihal'pOrt;ons ;ith éuter_edges of the elastic
10 element and said'ﬁ#rqinaL portions sﬁbstantially-cqincident,
aﬁ least one of ﬁhé_ouﬁér marginal portion 6: the elastic
'.eiemént ihclqding a fﬂuﬂﬂﬁty.of bénd points spaced in the
direction éfielongétién of ﬁhe elastic element and trans-
versely thereof; h . | |
15 (2) joining_the eiastic'glement.and the oﬁte: marginal

pertion along ﬁhe.bdhd'points and to at least some of the

material of the outer mafginal portibn_between the bond i;)_

points with the elastic elemgnt in ah elonéated qonditioh,
and joinihg thé eiastic element and the interibr.margina1 
20 portion; _ |
| (3) retfactin;.the elastic eiement while
_retaihing joinder.thereof along the bbnd p§in£s so that
m#terial of the oﬁtér m#rginal portion.betﬁeen thé bend
péints is separéted from the ela#tic eleﬁent and in a miché_

25 buckled Condition. and

*



5 adj acent ones of the bond points in the direction of elongation of
the elastic elenment prior to joining the elastic elenent to the outer
mar gi nal portion is between substantially 0.05-and 4nmm and the total area
of .the bond points is between substantially 5 and 80 10 - percent of the
ar&a of the mutually facing el astic -el®ment and outer marginal portion.
Therefore at least in preferred forns the elasticized formfitting
.closures for use with disposable garments provide a tailored | ook to the
garnents instead of the -7- ruffled or gathered opening typical of
prior constructions. This allows the production of disposable garnents that
have nore attractive | ooking elasticized openings. The construction can be
“enpl oyed with disposable 5 diapers for exanple, but it is also suitable
for other types of disposable garnents such as panties, gowns, booties,
shoe covers and the like, and results in a nore presentabl e appearance that
may enhance or increase the use of dispos- able garnents. 10 Some
enbodi ment's Qfg )t Ne AP INRAG RS RO ot i1 1YY & thelasprdbed by way of

"exanple with reference to the acconpanyi ng draw ngs in which:-
marginal portion by controlling the area and spacing of

the bond points so that the area of each bond point is
~ between substantially 0.05 and 3mm2, a distance between
5 adjacent ones of the bond pqints in the direction of
- elongation of the elastic eiement prior to joining the
elastic element to the outer marginal portion is
between-substanfially 0.95 and 4mm, and the total area
of the bond points is between substantially 5 and 80

10 percent.of the area of the mutually facing elastic

element and outer marginal portion._



Fig. 1 is a front perspective view of a disposable panty incorporating

el asticized | eg and wai st openi ngs 15 according to one enbodinent; Fig. 2
is a side perspective view of the disposable panty of Fig. 1; Fig. 3 is a
sectional view of the side seamcon- struction of the panty of Fig. 1; 20
Fig. 4 is a sectional view of the elasticized wai st band of the panty ‘of
Fig. 1; Fig. 5is a sectional view of an elasticized | eg band of the panty
~of Fig.-1; Fig. .6 is a sectional view of an elasticized opening of 25 an

~alternate construction of a di sposabl e garnent; -8- Fig. 7is a
perspective view of a marginal portion of the disposable panty of Fig. 1;
Fig. 8 is a sectional viewillustrating the joinder of the elastic el enent

to the disposable garnent of Fig. 1 5 6 c¢uring the manufacture of the
garnent when the elastic element is in an extended condition; Fig. 9 is a
sectional view along the sane plane as Fig. 8 illustrating the elastic
element in its retracted condition in the finished garnment; 10 Fig.
10 is a front perspective view of an exterior portion of the disposable
panty of Fig. 1 depicting an elasticized opening when the elastic elenment
s inits Thgrefore at least in preferred forms the
elasticized formsfitting closures for use with disposable

ga.rm_ent.s pr,ovj.de a tailored lock to the gaments instead of the



retracted condition; Fig. 11 is a photom.crograph at 13 2X of one type of
|5 material suitable for use in a disposable garnment, shown in plan view,
Fig. 12 is a.photom crograph at 13.2X of the material of Fig. 11 in
crass-section with an elastic elenment joined thereto, shown in its extended

coﬁ&ftlon 20 Fig. 13 is a photom crograph plan view at 13.2X of the
structure illustrated in Fig. 12 with the elastic elenent inits retracted.
.condition; Fig. 14 is a photom crograph at 13.2X of the structure of Fig.
13 illustrated in cross- section; 25 -9- Fig. 1l4a is a photom crograph at

2X iIIustrating the front V|em10f the structure of Figs. 13 and 14; Figs.
15, 15a, 16,ruffled oxggatheredoopeningdtypicak of trmier ccqnmmqﬁs.
various sections of a disposable S garnent as referred to in part (c) of
the fol |l ow nghaéseugwswgﬁ preduction sof disposatle gamments Wahiaus

gar ment havi a second enbodi nent of an el asticized openin and 10
Fig. 24 is a'“gétt?ﬁﬁﬁ?cﬁﬁﬁv poking elasticized rﬁ?ﬂn@ﬁg‘f ng 73" ®hird

-embodi ment of ap GLATbhCLE8IpePERL yebi Eh 981 spoiSb1e
| 5 diapers for examplg, but it is also suitable for other types
of disposable garments such as panties, gowns, booties, shoe
covers and the like, and results in a more presentable

appearance that may enhance or increase the use of dispos-

U
able garments.

10 Sone enbodinments of the above broad aspacts rill
10w De described by way of example with reference to the
accomﬁanying drawings in which:-

Fig. 1 is a front perspective view of a disposable
panty incorporating elasticized leg and waist openings

15 according to one emboaiment;

Fig. 2 is a side perspective view of the disposable
panty of Fig. 1; |

Fig. 3 is a sectional view of the side seam con-
struction of the panty of:Fig;.l;
20 Fig. 4 is a sectional view of the elasticized waist
band of the panty of Fig. 1; |
Fig. 5 is a sectiohal view of an eiasticized leg band
of the panty of Fig. 1;
Fig. 6 is a sectional view of an elasticized opening of

25 an alternate construction of a disposable garment;



Figs. 1 and 2 illustrate, in front and side perspective views respectively,
a di sposable panty 10 including an 15 el asticized wai st band 11 and

el asticized | eg bands 12 and 13, The panty 10 has a front panel 14 and rear
panel 15 joi ned together alorng side seams 16 to forma conpl eted garnent. o
The panty 10 can be made, for exanple, froma single flat 20 bl ank cut ta,
the appropriate configuration and fol ded-g+ong crotch portion 17 between

the 1 eg openings or fromseparate front and rear panels seaned together

al ong the crotch portion -10- The front panel 14 and rear panel 15 of
.the panty are of %g construction and each includes (referring nowto
Figs. 4 and 5) - a Gy3| s| A Perap V&nv&ﬁ‘épfc@/é}a%n%mm batt

22 is positl getmee the I%pegﬁzg.and 5 cover 21 and may be secured to
either the I| FPPRe &Sv?Pn¢¥' Vany suitable means wel | known i i

Seal <, heat 5 R AT Pﬁ%&%‘?éﬁ% SRR N S A
the Iiner or ¢hie «§Qkflic Uiement d“%:h%h 17% q%rﬂ & Yeigs ?eag}i‘ 16. are

formed by seam ng together contacting portlons er cov by any
sui t abl esheaparifl theowWanuZachterd lof e gaemediY GHekA!tHA €133 Ve

bondi ng, heat sealing, adhesive coated tapes, etc. This leaves a narrow fin
|n5|de the gelement is in an extended condition;
Fig. 9 is a sectional vigw along the same plane as
~'Fig. 8 illustrating the elastic element in its retracted
condition in the finished garment; | ' \4
10 Fig. 10 is a front perspective view of an exterior .
port1on of the d;sposable panty of Fzg 1l depicting an
elast;cxzed_opening when the elastic element is in its
retracted condi;icn; ' '
Fig. 11 is a photomié.rograph at 13,2X of one type of
15  material suitable for use in a disposable garment, |
shownlin rlan view; |
| Fig. 12 is a photomicrograph at 13.2X of the material

of Fig. 11 in cross-section with an elastic element

joined thereto, shown in its extended condition;

20 ' Fig. 13 is a photomicrograph plan view at 13.2X of the
structure illustrated in Fiq._lz with the elastxc element in
its retrac;ed'condition;

Fig; 14 is_a photpmicrograph at 13.2x.of the structure

of Fig. 13 illustrated in cross-section:

25



15 which can be nmade relatively narrow such as about 1/16 to 1/2 inch
(0.16 to 1.27 cm wide so as to mnimze the anount of the seam| ocat-ed
along the interior of the garnent. Any suitable side seam construction can
be used in a disposable garpment including a portion elasticized according
to the present 20 invention. The present invention is concerned with a
nmet hod of el asticizing openings in a disposable garnent such as at the
wai st and |l egs of the disposable pgnty 10. The sectional view of Fig. 4
illustrates the construction along The wai st 25 band 11 of the panty 10,
and the sectional viewof Fig. Sillustrates the construction along the |eg
bands 12 and 13.

illystrated int t i . th t
_cover 21 of the p‘a’rﬁy]?]%’ gsﬁ %-ﬂ%&f@g}rﬁ?q zﬂ\%jﬁg\rh%r&rsp&?t &%Iuairer
23 of fib t.80d N 24 of, pl asti terial;
this is a paiis R SF e MeAleah dFFiddY Ba Wl hhe method, of ¢ he
present inventi Or!'id'h.a fg'swblﬁ'paﬁtl% ﬁ\‘d 1g% MO f ‘I ?%'%%q issed Jen the
&

co- pendi ng application of iam'M ran et al ‘edtit sposabl e

Underpants, sditdina¥id dcdlradms (¥ Rid¥d doa) isactibrd @ £l ik Qifddoddpiie the same
date herewith, U S. Serial No. 10 690351 and assigned to the assignee

of this smapplgaiemt as'\refeped tdiih phrtind) af ithes|RIBwidy idescriiped
along its first or exterior surface 26 to a marginal portion of |ayer 24 of
the outer cdddem 21 of the disposable panty 10

Fig. 23 is a sectional view of a disposable garment

L having a second embodiment of an elasticized opening;

-

and .
10 'Fig. 24 is a sectional view of a disposable garment

having a third embodiment of an elasticized opening.

(5) Figs. 1-10.

Figs. 1 and 2 illustrate, inlfront and side perspective
viéws respectively, a disposdble-panty 10 including an
15  elasticized waist band 11 and elasticized leg bands 12 and
13,
The panty 10 has a front panel 14 and rear pdnel_ls joined'
together along side seams 16 to form a completed garment.
The panty 10 can be made, for‘example, from a single flat
20 blank cut to the appropriate configuration and folded along
crotch portion 17 between the leg openings or from separate

front and rear panels seamed together along the crotch

portion.



' énd,jdhned along its opposite second or inner surface 27 to 15 a nargi nal

portPon of the bodyside liner 20 of the garnent. Referring back to Figs. 1
and 2, the elastic elenment 25 extends entirely around the wai st band. 11 of
the panty 10; thus, there-will be a portion of elastic el ement 25 joined as,_
shown in Fig. 4 to the marginal portion of the front 20 panel 14 whi‘ch

extends about part of the waist band 11 and anot her portion of the elastic -
el ement 25 joined to a nmargi nal =ppgti-en of the rear panel 15 of the panty
whi ch extends about the bal ance of the waist band 11. Simlarly, referring
now to Fig. 5, an elastic elenment- 30 extends about the 25 circunference of .
the | eg opening 1%a9n has its first or_ exterior surface 31 joined to the

i nner | ayer 24 of

the | eg openj nd i.ts second or,Jnner surface, 32.joined to a marginal
portio% O]E) thggﬁgﬁy | ﬁ%q:d@f%%t'ﬁélﬁbg’%p’eﬂ?}é&eﬁ EW?EF’-%??B?VC“

0, Panel 14 and rear panehcld o€ the\panty aveut

coain Lo Fi gerere lesd'S) 3 RGR{e Hopd A SRTCAT R e Gaver 2E. "'

ci rcunf er encRn0aREHrty MR 32 £0hdSt cFoiSe HedlbeR thiUBLAREE [hAS!

t he

inmportant ¢

haracter--istic of the present 1nvention according

el astic 8l enesvez521s and aaty e ¥duide €OWStNEr | tRET 1 2R NG Othe" 10
cover 21 of the disposable panty about the waist band 11; sinifar y, the

el astic el encaved) oxr baitind
panty about each of ‘the

by dny hsuteable atedfs WELDUkRO6WAOYR tBd fEtt he

such as lines or dots of adhesive, pressure sensitive'tapes,  .

sonic seals,_heat seals, etc., or the batt nﬁy be enclosed

by but not secured to the liner or the cover.

10

As shown in Fig. 3, the side seams 16 are formed by

seanigq together contacting portions of the outer cover 21

by'any suitable means well known in th; art, such as sonic

"sealing, adhesive bonding, heat sealing, adhesive coated

tapes, etc. This leaves a harrow'fin inside the garment, -

15 which can be'made relatively n#rrow such as about 1/16 to

1/2 inch (0.16 to 1.27 cm) wide‘soaétomﬁ:imizetheandn’mt'ofﬂxesea:n

located along the interior of the'garment. Any suitable

W/

side seam cbnstructidn can be used in a disposable garment gu)

- including & portion elasticized~ according to the present

20 invention.

Th§ present invention is.¢oncerned_with a method

of elasticizing openings in a disposable garment such as at

‘the waist and legs of the disposablé panty 10. The sectional-

view of Fig. 4 illustrates the-construction along the waist

25 band 11 of the panty 10, and the sectional view of Fig. S

illustrates the construction along the leg bands 12 and 13.



| eg openings 12 and 13. Figs. 4 and 5 further illustrate a second inportant
15 "~ «haracteristic of the present invention according to which the outer
edge of the elastic elenent 25 is coincident with the outer edges of the
bodysi de |iner 20 and outer cover 21, which relationship is denoted by the
ling.A-A"in Fig. 4. Simlarly, the outer edge of the elastic element 30 is
20 concident with the outer edges of the bodyside |iner and outer cover
21 about each of the |leg openings 12 and 13, which relationship is
indicated by the line A-Ain Fig. 5. Fhlls~ the outernpst edge of neither
the liner 20 or cover 21 extends beyond the outernost edge of the elastic
el enent 25 al ong the wai st band or the | eg bands of the disposable. panty

*10. Th b - 13- d :

O e Sont SN RS BRI VRERL SleSTERMILGE, PEne o5 EBSE 21196
through the Gueroag rzse&a&ésﬁ%&eﬁseéedmhedﬁaﬂ%u{ﬁ 25 Qlrer.
appropriately reJrste I'ng cutting t-he outer cover and ner ré?aflve to

the outer edgpapdr 23 of l £EbLbES ASnALPERhatdPEalCahi0RA! 1MhEW Phy&l U246
il lustrates an alternate construction for a di sposabl e garnent i ch has

a single | ayesf 4Pl @btie weterigli hehissis! asphetzedlarl?-phésereéaiﬁﬂteﬁﬂal
elastic elenent 41 has its=10 . first or exterior surface 42 joined to -

the | ayerS 40 £dmouase heitihhetheg. méhholayef 4hei sprelseat dwwenthenel astic
elenent in a disposable panty and is nbre fully described in the
co-peﬁdinQ-nppI;cation of William M. Heran et al entitled
— Disposable Underpants, such as Infant's Training Pants and
the Like filed on the same date herewith, U.S. Serial No. _
10 690351 . and assigned to the assignee of this application.
As shown in Fig. 4, an elastic élemeht 25 is joined
along its first or exterior surface 26 to # marginal portion
of layer 24 of the outer cover 21 of the diéposable panty 10
and joined along its opposite second or inner surface 27 to
1s a marginal portian éf the bodyside liner 20 of the garment.
Referring back to Figs. 1 and 2, the elastic element 25
extends entirely aroﬁnd the waist band 11 of the panty 10;
- thus, there.will be a portion of elastic element 25 joined
as shown in Fig. 4 to the marginal portion of the front
20 panel 14 which extends about part of the waist band 11 and
another portioﬂ of the elastic element 25 joined to.a marginal
portion of the rear panel 15 of the panty which extends .
about the balance of the waist band 11. Similarly, referring
now to Fig. 5, an elastic element 30 extends abou£ the
25 circumference of the leg opening 12 and has its first or

exterior surface 31 joined to the inner layer 24 of a marginal



41 and the second or inner. surface 43 of the elastic elenent is joihed to
the fol ded-over portion 40a of the layer 40. This drawing illustrates an
alternate formof the first 15 nmenti oned. characteristic of this .
invention, in that the elastic element 41 is joined to-a |ayer of barnent _
material along both of its surfaces 42 and 43, with the layer on one side \J
of the elastic elenment conprising a {plded-over portion of the sanme |ayer .
that is joined to the other surface of the 20 elastic element. As to the
second characteristic, the outer edge of the elastic elenent 41 is not

i ct i NCi Lth d he ¢ f the | a 40 sj t he bight -
port ?ékygéﬁ'h[ﬁ%%%#ni“éi f s#aEa%%L?gs?%sjggfa&gﬁg§h§?¥§%eo3f§££‘$ &ﬁ emi )
. Th ' Is O : .S to be.a cen e :
coe o T St G Hingt pUecied s Fahea e el AR o L0
[ ' ; t _ , "s .
P ornel dent~ vehp wodpdide Ligr |20 Mot Reg! GFenfhl | HOSLAIAS tHastic

| ayer or |ayeébPemént "exeaid®nibéwt heh1éd bSehthgedai SﬂP dﬁ&é‘?ﬁaﬁ& .
i ncl ude structureénas illustrated in Figsé 4§3nd g ?n %%IC et e edges %?
the | ayer$ ofRéfergivigreagabnidts Pigs ASligndl 2/ Eih &I&s€XACE1amédt N®o dent

and also the structure as illustrated in Fig. 6 in which the difference
bet ween t he oextendsigabait tthe ctitunfeteneatofindach f béglasandyr2 &md 103. .
which it is joined differ by no nore than the thickness of the layer to
which the el astic Biferft and|%ihbustoate cutfirst important  character-
B '~ istic of the present inventién according to which the elastic
element 25 is jéined'to bofh.the bodyside liner 20 and outer ‘a?
10 .cover Zl.of the disposable panty about the waist band 11;
similarly, the elastic element 30 is joined to both the =
liner 20 and outer cover 21 of the panty about each of the
leg openings 12 and 13.
| Figs. 4 aﬁd S.further illustrate a second important
15 characteristic of the present invention according to which
the_outer edge of the elastic element 25 is coincideht with
tﬁe'outer edges of the bodyside liner 20 and outer cover 21,
~ which relationship is denoted by the line A-A in Fig. 4.
Similarly, the outer edge of the elastic element 30 is
20 concident with the outer edges of the bodyside liner and
outer céver 21 about each of the leg openings 12 aﬁd 13,
which relationship is-indicated'by the line A-A in Fig. 5.
Thus, the outermost edge of neither the liner 20 or cover 21
extends beyond the outermost edge of the elastic element

25 along the waist band or the leg bands of the disposable

panty 10. The outer edges of these several elements can be



edges of these several elenents can be made substantially coincident when a
garnent is manuf-actured by folding as described or by appropriately
registering the cutting of an 15 outer cover and a liner relative to the
ouker edge of an elastic elenent. The fol ded edge constructi on as shown in
Fixg, ‘6 s suitable for disposable garments such as gowns, caps, booties and
the like that do not require inner_gad_outer layers as-in the panty 10. 20
Figs. 7-10 illustrate a third inportant characteristic of the present
invention. These drawings illustrate the elastic element 25 encircling the
wai st opening of the garment as shown in Fig. 1, it being understood that
the joi nder ogag@eceincilént! aueihg fdnafdcturenofi ghe aamens bY sigulr be
- the same so that the ensuring description is also applicable to these

dr awi ngs. taheoGelyi cattingrthrough the outergoyeral edasticn
outer cover 21 of the panty 10 to which the elastlc elenent S i,ned
i ncl udes a pl andl bodysidel 3svey- oFabYd apRreRTdiaked iﬁfzﬁ#ﬁi‘

entire circunference of the 5 wai stband 11 of e g
" detail bel ow, ofh&hsoRUtes ﬁ@%o%%ﬁﬁ F:‘;‘é'-’f’{}sé’dq‘fr% &Asce%os nt s | n
the materi al of mhlch the uter cover 21 is nmade; the bond points typlcally
ext end &l ong Y9t the - ~ sheet from which the | ayer is

made as suggest ed the 1 | tratéd ar abtérndte s
i mportant t hat the%e 1% ¥R v ch:ﬂf g Si Pligs a

construction £or a disposablg garment ~ which has a
.single layer 40 at an opening that is
elasticized., 1In this version, an elastic element 41 has its
10 first or exterior surface 42 joined to the layer 40 about
 the opening. The layer 40 is £olded.over the elastic element
- 41 and the second or inner surface 43 of the elastic element
is joined to the folded-over portion 40a of the layer 40.
This drawing illustrates an alternate form of the first
15 néntkmédy characteristic of this invention, in that the
elastic element 41 is joined to a layer of garmént material
along both of its surfaces 42 and 43, with the layer on one
U side of the elastic element qoﬁprising.a folded-over portion
of the same layer that is joined to the other surface of the
20 elastic element. As to the second characteristic, the outer
edge of the elastic element 41 is not strictly coincident
with the outermost edge of the layer 40 since the bight
portion 46h thereof is folded about the outer edge of the
elastic element 41. The bight portion'40b of the lﬁyer 40

25 is to be adjacent the outer edge of the elastic element of



bond points 50 be fornmed at |east along the marginal portion of the |ayer

to which the elastic elenment 25 is joined. The elastic elenent 25 i$ joined
to the garnent when in an extended or stretched condition during | _
manuf acture of the 15 panty 10, illustrated in the sectional view of Flg,\'
8. As shown in Fig. 8, each bond point 50 is spaced fromits nei ghbor'ing \J .
‘bond points in the direction of _ehpngation of the elastic elenent by a

di screte distance [err]. Neighboring bond points also are spaced from each
other in the direction 20 transverse to the direction of elongation of '
the elastic elenent. The elastic elenent 25 is joined to the bond points

50, and maygrs MIHus\Otfer schdpurposes tof t tite nptesént Dhvéhition) eandoasr 21
bet ween the bond points when first attached thereto in a stretched .

condi tion disedigirpathie oflaims 25the nmeensh ateubstanpiatlyscoincidentfinuitbt ure

of the panty 10 is conpleted, however, the elastic element 25 is allowed to
_16- retractespertite cthe (ouker sedges sef a!%delhséiésslsﬂeti?oﬁnﬁn g. 9.

When the el astic elenent 25 has retracted, it renmains 0|ne£ 8 %he bond
poi nts 50 ckayer UtkAYRER LL bﬁ‘?ﬂ?’?‘geﬂﬁtt?o?h%ﬁht%tt 8 iftRePetPng

The ol ed ot S0 sl FAE | ebERFREef ofncELbRRHRESe 4 %ﬁa%é?ﬁ%ha” 3
b 105 "5 S0 L A SeBh R ed 0P L, \SURME 07 Shal gReRelc Miail 0, (0
nicro'“lﬂ”éEhsfgct&f%ﬁ&ﬁerafgvfiagély coincident and also the structure
| as illustrated in Fig. 6 in which the difference between the |
outer edge of the elastic element and a folded layer to ™
10 which it is joined differ by no more than the thickness of
the layer to which,the elastic elgment is joined. The outer
edges of these seﬁeral'elements can be ﬁade substantially
.éoincident when a garment is manufactured bﬁ folding as
.described or by appropriately iegistering the cutting of an
1S outer cover and a'liner.relative to the outer edgefof an
.elastic element. The folded.edge gonstruction as shown in
1Eig. 6 is suitable for disposable garments such as gowns,
caps, booties and the like that do not require inner and f w,
outer layers as in the panty 10. '
20 . Figs. 7-10 illustrate a third important characteristic
| of the present. invention. These drawings illustrate the
elastic element 25 encircling the waist'bpening of the
qarmeni as shown in.Fig. 1, it being understood that the
joinder of the elast%c elements 30 and 41 in Eigﬁ. 5 and 6

25 " will be the same so that the ensuing description is also

applicable to these drawings.



®

10 * between the bond points, which condition is depicted in, Fig. 9 by the

-curved sections or mcro-ribbing of the - outer cover between the bond

points. Fig. 10 shows the exterior of the panty 10 al ong the wai st band
area to further illustrate the nature of its construction when the elastic
15>el ement 25 is retracted. Very I§Rre nicro-buckling or nmicro- ribbing 51
of the outer cover 21 is illustrated in Fig. 10 which extends transversely
of the elastic el enent 25 (b) Figs. 11-14a. The photom crographs of Figs.
11- 14a provide further. el uci dation of the joinder of an elastic

s 15 3xd;ﬁFa$§Z§§k?n§?Eigp07t?bﬁgg PchrEpingl PREtLRnoPt ERe: 91

Consi st 1 ng SFeeh over 1S, B Sne pinby N0T¥E WAIER Eha e TARFEF  AFennne .,

i nner layer234;9f33kaaalsnexhauilanfegéfﬂtgnage&bsf§19 ﬁgcgatﬁé ayer 23.

-17- The nonwoven™fibrous outer | ayer toget her and

_the fibers haihEQfSbU&ﬁdehaiﬁéeaﬁaﬁfhﬁﬁetQnﬁi?ﬂuéfréuﬁféfgﬁcgfo?oﬁﬂepo'nts

50. The bond points 50 are snmooth glass-like fused zones of the |ayer 23,
wher easSt hewaisebahdi 03 o6t eheagaphehbe | A¥cexpLarnea iheabeaslppedéw,is

. relatively rough or fibrous in surface texture. Further, the bond points 50

are stiff othei houd nhén&asSOhmayeqamptﬁgenﬁueedahréasmnenethesbmedtpoihts
is flexible.. Wen the
in the material of which the outer cover 21 is made; the
.bond points typically extend along the entire surface of the
sheet from which the layer is made as shgqested by the group
10 of bond points 50a in Fig. 7, but it is important that the
bond péints 50 be formed at least along the'marginal portion
of the layer to which the elastic element 25 is joined. The
elastic element 25 is joined to the garment when in an
extended or stietéhed condition during manufacture of the
15 panty 10, illustrated in the sectional view of Fig. 8; As
" shown in Fig. 8, each bond point 50 is spaced from its
'neighboring bond points in the diréction of elbngation of
the elastic element by a discrete distance d;. Neighboring
bond points also are spaced from each other in the direction
20 _transverse ﬁo the direction of eiohqation of‘thé elastic
| element. The elastic“element 25 is joined to the bond
points 50, and may or may not also be joined to the material
6f the outer éoéer 21 between the b&nd points wheﬁ first
gttached_thereto in a stretched condition during part'of the
25 manufacturing procesé. After manufacture of the panty 10 is

completed, however, the elastic element 25 is allowed to



I nner | aye
| ayer* 23,
bond poi nt
poi nts but
enbossed c
bei ng rect
circul ar,
poi nts 50
circunfere
i dentified
of Fig. 11
| ineal arr

.phot om cro
cross-section when an elastic _elenment 25 is joined thereto in a stretched
réomfnﬂseawterm Bterr]

condition.
in these p

r 24 of plastic material is extrusion coated onto 10 the outer

the plastic material in nolten form devel ops high adhesion to the

s, and al so adheres to the fibrous material between the bond

usual ly at a | esser degree of adhesi on, thereby resulting in an

r”\

onposite web. The bond points are illustrated in 15 Fig. 11 as\ :
angul ar in shape, but they may ve ot her configurations such as"
triangul ar, hexagonal, etc. The -th Stance between nei ghboring bond -

in the direction of elongation of an elastic elenment, generally

ntial relative to the opening which is to be 20 elast|C|zed

i's

as [err] in Fig. 11.. It will be noted that the bond points 50 .

retvact;,awhpich candition idn £ lustrated dn,closs agectiomtdrer
ange- nents of the bonqﬂgglnts may be enployed. The" '
Eigph9ef. mrgn the |elantic elenent 2% has petractedi dit11 in

rsga#ns dednad it e bond Reints

i nt er medi a?‘gt 3fe %hjgﬁpﬁfgrﬁﬁﬂgﬁﬂ %ﬁ ecngzg ogﬁ‘ﬁéggrefﬂgn -%L&"ht%ﬁ the'

panty go d
21 and t he“P

: COﬂﬂECtIOﬂ

el-astic el

10

merw%(f%ntl*e I'n a%ﬁﬁ#egdtor 8%%?%%9%% fﬁé a”r‘tg&/gr

h I9f S§ te F%ﬁ? '
e%&‘? ‘%15Q\/\s/;giﬂs?'tl'réetc’:c%&ﬁ oﬁ%n 6+%%%aﬁ%% ? %‘SEA) ecrll ]xjg%sl'lrrl\'g% to the
cover 21 apgihgacthe bond points closer together, shown as distance d_

in Fig. 9, the distance_dr being less than d_. This results
in a m:crc-bncklinq or micrc-rfbbinqdof tﬁe outer ccver_21'
between the bond pointe,fwhich conditicn.is depicted in"
Fig. 9iby the curved sections or micro-ribbing of the . -
outer corer between the bond points. Fig. 10 shows the

exterior of the panty 10 along the waist band area to further

"illustrate the nature of its construction.when the elastic

1S

20

element 25 is retracted. Very fine micro-buckling or'microe
ribbing 51 of the outer cover 21 is illustrated in E;g. 10

which extends transversely of the elastic element 25S.

(b) Figs. 11-;4a. _
The photomicroqraphs of Figs. ll-l4a provide £urther.

elucidaticn of the joinder of an elastic element to a dis-

' posable garment in accordance with this invention.

25

Eig. 11 is a 13.2X enlargement of a portion of material
for the outer ccver 21 which, as previously described is a
two-layer composite'strdcture consisting of an outer layer
23 of non-woven fibrcus material and an inner layer 24 of |

plastic extrusion coated onto the fibrous cdter layer 23.

-~



20 in the manner illustrated. 10 The photom crograph of Fig. 13.
illustrates the material of Fig. 12 after the elastic elenent 25 has been
all'owed to retract and is a plan view simlar to that of Fig. 11. As is
evi-dent fromthis photomni crograph, the bond points 50 have been drawn

cl aser t'ogether due to the retractioa pf -t he 15 el astic elenent 25. The
photom crograph of Fig. 13 is at the sane degree of magnification, 13.2X
as the photom cro- graph.of Fig. 11, and it can be seen that the distance
[err] between the bond points after retraction of the elastic elenent is

| ess than the distance [err] between the bond points 20 at the time the
el astic el endhie inonwoivieralflipriomsnentex tlaydrm2d wib thérmaldy Bondéle

* phot oni crograph of Fig. 14 illustrates the material of Fig. 13 in :
cross- sect i otogetheim and the [fibensoithendas fiused diod opei anotherate cl oser
to each other following retrac- 25 tion of the elastic element. Most

cl early showprioduce & megies afokond paints &Gy c Thehbord pgipts SO are

m cro-ri bbi ng of -19 - the outer, layer 21 dye to the_retraction g
el astic el endmookh ghgss~ldke fused zgnes,of the, daver Rivi Hg%'&ﬁ? %}'ﬁe

LA Ol B DA R B B 8
F S M3 SRS R B O el Dot O
' : the bond points S0 are stiff or rigid, whereas the remaining

material between the bond points is flexible.l When the
inner layer 24 of plastic material is extrusion coated onto
10 the outer layer 23, the plastic material in molten form
develops high adhesion_to the bond peints, and alsc adheres
to the fibrous material between the bond points but usu;lly
at a lesser degree of adhesion, theréby resulting in an
embossed composite web. The bond points-gre illustréted in
15 Fig} 11 as being rectangular in shape, but they may have
other configurations such as circular, triangular,.hexagonal,
etc. The distance between neighboring bond points 50 in the
k;; direction of elongation of an elastic element,'generally
circumferential relative to the opening which is to be
20 elasticized, is identified as ds in Fig. 11. It will be
‘noted that the bond points S0 of Fig. 1l are arranged in
alternating staggered rows, but again, other lineal arrange-
ﬁents of the bond poiﬁts may be employed.
The photomicrograph of Fig. 12 illustrateS'the_material
25 of Fig. 11 in cross-section wh?n an elastic element 25 is

joined thereto in a stretched condition. 'Again, the distance



il.lustrated in Figs. 13-14a, the elastic elenent remains joined to the bond
~ poi hts 50 because of their smooth glass- 10 like rigid structure, but the
el astic el ement becomes di sen- gaged frommaterial of the outer cover

bet ween the bond points to which it may have been joined during the initial.
condition shown in Fig. 12; this is because the adhesion of the elastit i
el ement to the snooth rlgid bond pajnts is 15 significantly higher than -
i'ts adhesion to the rough flexible ferial between the bond points. (c)
Figs. 15-22. The followi ng presents an- explanation of t he mechani sm we
bel i eve provides the foregoing finely ribbed-1ike elasti- 20 cized band

Kéhinféﬁpkﬂeﬁﬁﬁmﬁ”ﬁé %g%ra"ér < HB.RR DB HERkEARI |
bt weon Itﬂgp.?,aéstlc e HREARERRREY SoPERRRRehin Thtd r@eﬁ#ﬁ?bﬁﬁmer |

Wth respe Iyi?ﬂ g 2;
~of the bon p0| nts |err‘]s. ‘Fﬁngt gﬁlt,g# §3§,‘é§n s'6‘=’t‘vveentt60ra po nts

when el ast 10 iy Wiiidls eié a&t@&ie &1embAb- s.sdjsﬂadattanthé outer
[err]. = length of stretched elastic element; [err] = length.of outer cover

Wnen elsast icovazeZintand the liner 20 while in a stretched or elongated

condition. 1In connection with the specific waterials illus-
trated in Figq. lzs'the elastic element 25 was stéetshed to
an elongation of so¥ wheh'joined]to the cover 21 and liner
20 in the manner illustrated. . |
10  The photomicrograph of Fig. 13 illustrates the material
of Eigl 12 after the'elastic element 25 has been allowed to
'tetrect and is a plan view similar to that of'fig. 11. as
is evieent from this éhotomicroqreph, the bond points SO
. have been drawn closer together_due to the retraction of the
1S elestis element 25. The photemicrographfef Fig. 13 is at
" the same degree'of megnification; 13.2X, as the photomicro-
‘graph of Fig. 11, and it can be seen that the distance d .
- between the bond points after retraction of the elastic 'LJ
element is less than the distance d 'between the bond points
20 at the time the elastic element is initially joined to the
layer 21 and liner 20.
The photomicrograph of Fig. 14 illustrates the material
of Fig. 13 in cross-section. Again, it will be noted that
 the bond points SO are closer to each other following retrace-
25 tion of the elastic element. Most clearly shown in this

figure, however, is the'micro-buekling or micro-ribbing of



contracted; = length of elastic elenment when retracted; FT = force required
to°Rol d-el astic elenment in 10 position [err]; and t =

t hi ckness of outer cover. In phase 1, |IIustrated in Fig. 15, the
‘attachnment phase, the elastic elenent is stretched and attached to the
outser cover materi al (which is effectively in an unstretched 15 state).

In phase 2, illustrated in Fig. 16, the buckling failure phase, the elastic
.element is allowed to contract which pl 38es a conpressive |oad on the outer
‘cover material until it reaches its load carrying llimt and fails by buck-

ling: . In phase 3, Fi.g. 17, the retracted phase, the portion 20 of the

el astic el ement between the bond points returns to its original unstretched
"l engt h whithe tdutexutlayern\2k due cto atheffetraceion refminfstite elientengt h
but is in a buckled condition between the bond points. In the first phase,
Fig. 15, td% clThis resudtmiin £hns cuten cpvex 2Y hiwimppremnifioe of an
external force and JOIned to the bond points 50 of the outer cover during.
the manuf &&Fiafions of fibking Skiip aslirection transvensieaicarbhie | ustrat -

Lengtn [cdrentinn &f RetRart 4@3&5!&% Efen) ?%&%éw@%é‘ bond
-poi nt -} Tlhbgleefuzofr& rrﬁee AT ﬁﬁ&&p éedd aﬁ:%fsu ehnf& :‘.3l % t%té:irl:e:.go-l ength

[err] “can

graph front view at 2X of the material of Figs. 13 and 14.
During rettaqtion'éf'the elastic element to the condition
o illustrated in Figs. 13-i4a, the elastic element remains
joined to the bond points SO because of their smooth glass-
10 like rigid structure, but the elastic element becomes disen-'
.qaqed from material qf the ocuter cover between the bohd
peints to which it m;y haie been joiﬁed during the initial
céndition shown in Fig. 12; this is becauée the adhesibn of
the elastic element to the smooth rigid bgnd peints is '
18 significantly higher than its adheéidn to the rough flexible
material between the bond points. |

(c) Figs. 15-22.

The following presénts an explanétion of the mechanism'
we believe provides the £oregoing finely ribbed-like elasti-
20 cized band for a disposable qarment.

There are -generally' three phases to the mechanism as
depiéted inIEigs. 15;22; which are sthn two dimensionally
beﬁrinq in mind that the mechanism occurs across the depth
of the bond between the elastic element and outer cover bond

25 in a similar manner. With respect to the elements identified

in Figs. 15-22:



as a function of its stretched length minus-its retracted 5 length [err]
This relationship for linear springs is Hooke's Law. (Eq.. 1) F =[err] Wth
reference to Fig. 15a: (Eq. 2) FT =[err] 10 . Were [err] is the slope of
the line between the displacenent-[26r+] and [err] the force devel oped upon
stretching the elastic element fromretracted length "L " to stretched-r C}
|l ength [err] The elastic elenment nmay not behave as a |linear spring but the-
force can be determned enpirically as a 15 function [err] of the
di spl acenment. [err] will represent the spring constant for the elastic
el ement, which is assuned=%owg®ﬁbraflyh¢ehemd poistansOas the change in
| ength of the elastic el ement increases. At.any stretched length "1" of the
el astic el ement, the fdd, e?[%#m?thrpirkvt¢§s¢¢veel%heh@tﬂeen bend (1bwoinB3
[err] The relationship of eqbﬁéﬁoglg»séhewéléﬂaﬁtazblggeatf%ﬁ]@@ gﬂnéééé‘{ch-
and/ or a hi gher el ongation wgalcégayfiohn a higher force [err .
Fig. 18 is a free body dlagran1lllustrat|ng the forces on the conposite '
structure at any phase.l]l n=Fléngti®, of : strétched-eLastiy &€xéméne} force
applied to the elastic etenent, [err] is _ _

: d_ = length of outer cover when elastic element is

r
contracted;

length of-elastic element when retracted;

Eq = force required to hold elastic element in
10 . _ _ position 1 s’ and

t = thickness of ou;er cover. : \?2
In_phaée 1, illustrated in F;g 15 the attachment
phase, the elastic element is stretched and attgched to the
outer cover material (which is effectiQely in an unsﬁ:etched
-15_:'state). In phase 2, iliustratéd in Fig. 16, the buckling
failure phase, the elastic eleﬁeﬁt is ailbwed to cqntract
which places a compressive load on the outer cover material
until it reaches its load carryiné limit and faiis by buck-.
ling. 'In phase 3, Fié. 17, the retracted phase, the portion
20 - of the elastic element between the bond.points returns to .
its original unstretched length while the oﬁter cover material
effectively remains tﬁe same length but is in a.buckied
coﬁditiqn between the bond points..
In the first phase, Fig. 15, the elastic'element-is_-
25 glongafed.by the application of an external force and joined
to the bond points 50 of_the:pﬁter cover dﬁriné ﬁhe ﬁanufac-
ture of a garment. fig. 15a is_a'free body diagram iilustratf

ing the force applied to the'elastic element to stretch it



the force in the elastic element at any length, and [err] is the force
applied to the outer cover through the bond points by the elastic el enent.
To be in static equilibrium the S - sumof the forces nust be equal to

zero; therefore: (Eq. 4) F + Fm = E These forces vary in the three
phases as follows: (1) in phase 1, F =+4eiwr} =0, and FE = FT. (2) in
phase 2, assunming the force [err] is no |onger 10 applied to

the elastic element, F = 0, and [err] FE (3) in phase 3, F, [err] and
[err] are all effectively 0, disregarding any minor residual forces in the
el ements. In order to reach phase 2, the beginning of buckling failure, 15
the force "Fio dehgthe "&t,".cas which dienath the glastigedementt drsce [err]
equal to the critical |oad of the outer cover material; to reach phase 3,
the force [edPinssstopdhg bongd Peints,  Fhe £9RGe HeTwked 40 fidsk an the

out er cover teri.al gppears _gs _an 20 eccentrically,lqaded colu wth a
conpr essi ve %élfefﬁ]e%\e&?aéd %Ft&'e(ﬁcgﬁé:é&rfﬁﬂf I'Eg'r SRR ﬁ?f ﬁg}ﬁ‘?}l%ﬁ s
of the colu e "1 | thi ess of, t outer caver terjal,as.
shown in Fi gm slggir t\%\'/gnco%réirlgésr @ttr%l;etr% - ilse%w%%urﬁalﬁtﬁaﬁ%éaém%dcan
appr oxi et Wi #as S) A i ; ls 1S ¢
The gen?al g'r(%?z?tc@onrﬂ;‘or t?gﬁé)q-%%%l&h%p £8P Ffndir é&ﬁ@g £ HEdie' s
Law: '
(Eg. 1) F = K(L, - L;)
With reference to Fig. 15a:
| (Eq. 2) Fp = Kg(L, - L) |
10 Where ”KEf is the slépe of the line between the displacement

-

(Ls - Lr) and “ET" the fo:ce developed upon stretching the
- elastic element from retracted length "Lr“ to stretched
length "Ls“. The eiastic element may not behave as a lihear
spring but the force can be determined empiricaliy'as a
1s function “KE" of the disblacement; "KE" will represent the
spring constant for the elastic elément, which is assumed to
generally remain constant as the change in length of the
elastic element-ihcreéses. At any stfetched length "1" of
the elastic element, the force ”EE" in the élastic element
20 .is:
(Eq. 3) Fg = K (1~ 1,). _ _
The relationship_of equation 3 shows that a higher spr;ng
.constant and/or a higher elongation will result in a higher
force "FE". | |
25 Fig. 18 is a free body diagram illustratinq the force;

on the composite structure at any phase. In Fig. 18, "E" is



~critical load at which buckling occurs in this case can be found in
STANDARD Handbook for Mechani cal Engi neers, Sixth Edition, page 5-54 as:
Terr] 5 Where: [err] = load at which the colum buckles (fails); n =
coefficient which depends on end support conditions; E = material nodul us
of elasticity; I = least noment of inertia of material cross section;: lo'f?j
A = cross sectional area of materra?2 = = | east radius of gyration of
material; 1 = length of colum between supports. Considering a rectangul ar
cross section of the material with thickness "t" and unit depth "b" as
shown in Fig.. 19 we have 15 the followng: [err] (NOTE: To have buckling
in the diragyiextefniheforestapplied ©6 theé dladtic éFehéss, tTR" big
Substituting these values into equation 5, the critical elastic®*force to
cause 20 thécforcerinlthe élastic islement |at mmyylandthn, amd tTRr" is
concentrically or eccentrically |oaded, that fails by buckling,'& point in
t he | oadi rkhe sfoxceapplied 2to theroutér covemtliziugh cthe bond depintient on

the eccentricity of the load at all. At this point, the values are again
by thé elastic element. To be in static equilibrium, the .

S .sum of the forces must be equal to zero, thefefore:'

(Eq. 4) F +F, =F

These forces vary in the three phases as follows:

(1) in phase 1, F =-FT, Fm = 0, and FE =_FT.

(2) in phase 2, assuming the £9rce FT is no ldnger ~/
10 applied to the elastic element, F = 0, and F, = Fg-
(3) in phase 3, F, F, and Fg are all effectively 0,
disregarding any minof residual forces in the
elements. |
In ordef'to_reach phase 2, the beginning of buckling failure,
15 ﬁhe for¢e:“FE" must be at least sufficiently large to generate
force "F," equal to the critical load of the outer cover
ﬁéterial: to reach phise'S, the force “FE"'must be greater Q;)_

‘than this critical load.
In phase 2, the outer cover material-appear# as an
' 20  eccentrically loaded column with a compressive force E,
‘located at a distance of_t/Z from thé.neutral-axis of the
column, where "t“ is the thickness of the outer coverIMaterial
as shown in Fig. 18a. 1If we consider that t/2 is a very
small value, we can approximate the églumh as one basicélly

25  loaded at its neuttal axis. The general'equation'for the



only dependent on "E", "1" and "t". See Mechani cal Design and Systens
Handbook, 1964 McGawHi|Il, Inc., pages 15-32 to 5 15-34. Substituting
-specific values into equation 6, we can determ ne the nmaxi num force
required to ‘buckl e a colum of a specific material under a consistent end

| oagi ng configura- tion as follows: [eeB]-In this equation, Qis a constant
that includes the coeffi- cient "n" for the end support conditions, depth
.of the material and nunerical constants of integration. The value of Q can
“pbe det erni ned enpirically as has been done for 15 specific cases, as in

the Gorden- RapkifealolBuliaatowhsthUbuckiidly MRichrEIechi¥ thsd kahl 8eOf
“1/r between 120 and 200. (See Mechani cal Design reference above.) From

“equation 7, EbundniheSTANDARDaHahdboaky f@iry e g@@@ghaibEg@?nhh&sqobuﬁ&h t he
critical elastic force is 20 directly proportional to the cube of the
t hi ckness "t EdatdonhepagdubuS4onrsel asticity of the material "E' and
I nversely proportional to the square of the length of the colum "d ". In
Fig. 17, the unrestricted el ast]jca nt i inits retracted or
unl oaded | ength [&EA} S Theﬁo&terg%%bégF R WQ$P length [err].At this
point, the outer cover 21 is r 1—25 not s rt|ng any |l oading fromthe
.elastic glenﬁﬂt and- has

ere:

Pc: = load at which tﬁe column buckles (fails);
n = coefficient which depehdslon end subport conditions;
o E = matérial modulus of élasticity;
D ¢ = least moment of inertia of material cross section;
10 A = cross sectional'aréa of material;
r = least radius of.qyration of material;
1 = length of column between'sﬁppdrts.
Considering a rectangular crdés section 6{ the material with
thickness "t”.ahd.unit depth "b" as shown in Fig. 19 we have
15 the following: | |
1= 5'_:’ s A=tb ,and r*:z %:q_g_
v

(NOTE: To have buckling in the direction of the least'
radius of gyration; t is less than b.) Substituting these
values into equation 5, the criticﬁl elastic force to cause

20 the material to buckle is:

. =- nxtb + E.)
(Eq. 6) F_ . ( = >< =

In ahy'column, either concentrlcally or eccentrically loaded,

that fails by buckling, a point in the loading is reached



not ‘retracted. Therefore, (Eq. 8) [err] An estimate of the height of the
buckl e may be made by 5 assuming a triangul ar shape for the retracted

~layer- 21. The anplitude "a" can be obtained fromthe Pythagorean Theorem

using a right triangle mnth sides [errlpgand the relation- ship of ‘[err] tg,
dr as in equation 8 (Eq. 9) [err] 10 (Eg. 10) [err] Note that ¢
the anplitude can never be greater than 1/2 the stretched | ength because
for this to be true, the retracted |length would have to be zero. The
stretched length of the elastic elenent can be 15 referred to as a
proportion of the original unstretched Iength. -This proportion is the

| t
se?pggtggnlengtﬁﬁféﬁ?fe?%éﬁm%ifﬁi?gf%fﬁgsngi SEEEBQQ%Q bﬁnﬂhg L%EE%E@@gi§y

[err] 26 Soibsthéuload aguallon AR thhie pauaa:l omhbov!aau% hlivé aBashiic -
|l engths [err] and [err] (Eq. 14) [err] These val ues only consi der
t he anmount ofonly dependentecnafiB”, "1l" and "t". See Mechanical Design
- and SIEtems Handbook, 1964 McGraw-Hill, Inc., pages 15=32 to
S 15-34.
Substituting specific values into equation 6 we can

determine the maximum £orce requ;red to buckle a column of a

specific material under a conslstent end loadznq configura-

~ tion as follows:
10 (9. 7) R, = Q Ef

. 4y |
In this eéuatioh, Q is a constént thatlincludes thé coeffi-
.cient "n" £of the end support conditions,.depth'of the
m#terial and numericél constants of ihtegrétion. The wvalue
of Q can Be determined-empirically as h;s_béen done for

15 specific cases, as in the Gorden-Rankins formula for struc-

tural main members with'a-ratio'of 1/r between 120 and 200.
(See Mechanical Design reference above.) ' . ' 'Q)-

From equation 7, it can be seen thét for any given
depth "b" of the column, the critiéal elastic force is
20 directly proporticnal to the cube of the thzckness "t" and .
the modulus of elasticity of the mater1a1 "E" and inversely
proportional to the square of the length of the column “ds";
In Fig. 17, the unrestricted elastic element is shown
in its re;racted or uhloaded length “lr"'. The outer cover

25 21 is at length “dr“. At this point, the outer cover 21 is



S elastic elenent conposite between the bond points. = To deternine the
total conposite retraction, we nust consider the anount of bonded area.
Figs. 21 and 22 show the distances including the |ength of the bond when
t he bond remains under tension in the retracted state. The follow ng
equations are 10 based on Figs. 21 and222-and equation 13: (Eg. 15)

[err] (Eq. 16) [err] The elongation "S" of the conposite is now a ratio
_of [err] to [err] as follows: 15 (Eq. 17) [err] whi ch can be
rewmitten as (Eq. 18) S = [err] Let the ratio of "w' to the total |ength
[err] be defined as the ratio "Y' of the bonded area to the unbonded area.
"(Eg. 19) Y not] suppo®ingSemgt ilioadiny tfren Mok €lustioxsdtementl &nd Bas 20)

“[err] Equation 20 shows that the elongation of the conposite is only
rel ated to t met metiralcteidngiienefare,of the elastic elenent and the ratio
"Y" of the bonded area to the unbonded area. -27- It should be noted
“that the bond bet WE&h e el%stT Agl®rant and the outer cover nust be

strong enough to maintain the fqQrce . that_is still, over the bon [nts in
‘phase 3 Thi s #begFimate 'S'tfu sight ?%n%‘i?“‘é‘loe may %&a%;p}} [err]
' S assuming a triangular shape for the retracted layer 21. The
amplitude "a" can be obtained from the Pythagorean Theorem
using a right triangle with sides lr/z, dr/z and ‘the relation-

ship of 1s to dr as in equation 8:
- r A )
~ | (Eq. 9) (!:): (&) + a*
' \2 .

10 (Eq. 10) a_:-;ng;-g: -

Note that the amplitude can never be greater than 1/2 the
stretched length because for this to be true, the retracted
length would have to be zero. _
The stretched length of the elastic element can be
15 referred to as a proportion of the original unstretched
length. This proportion is the elongation "e" expressed in

general terms of stretched length L s and retracﬁed length

o/
Lr.
(Eq. 11) e= _LLL 4 Of le =L‘_-l".'_. X 100
Lr Lb '
20 Also: ' :

(Eq. 12) Ls.: l.r(c "'l)

(BEq. 13) |, = _GI:‘T.



(d) Materials. A disposable garnent having one or nore el asticized

body- encircling openings can be made of various materials suitable for the
manuf actur- 10 i ng techni ques typically enpl oyed to produce such garnents
and appropriate to the end use intendedyd f the garnent. Garments such as
di sposabl e gowns, booties, caps may be made of a single |ayer of materi-al
(whi ch can have two or nore strata) whereas garments such as the disposable’ -
panty 10 ‘15 described herein, infant diapers and adult incontinence.
garments may have several |ayéers each selected for a specific =
functionality. For exanple, the bodyside liner 20 or ‘interior panel of the

di sposabl eSpbstjtutingneguagzipni 13xipte pguatiothddl wuxing whe spegific

fluids therethrough to be_absorbed in the absorbent batt 18, and ot her

types of dﬂ$§§§HHIé,g&Pﬂeﬂ§s may include a bodyside liner for the sane

pur pose. 2% Q may conprlse aggrﬁﬂﬂVEﬁ'meb or sheet of polyolefin

fibers, gélypropylehe DJ YegdH ene; a web of 25 pol yester
fibers; a web. of spun bonded pol ypropyl ene, pon et hyl ene or . pol yest er

acora i 4E8s¥ Ya3URR, Opiy, Sondsaer Ehe MARUAE S¥ U RS AL, O
whi ch s peumaed eefl?! 20k Rgbst@e&me#%%ewna*pa&wé Py ous-

ness, or an expande pl astic webbing material
determine the total composite retraction, we must consider

the amount of bonded area. Figs. 21 and 22 show the distances'
including the length of the bond when the bond remains under
tension in the.retracted state. The following equat;ons are
10 bﬁsed on Figs. 21 and 22 and equation 13:
- | (Eg. 15) x, =1, + w = (x_ - W) + ﬁ
| (Eq.llé). x, =1, ,]w_= ((xg - w)/(e + 1)) + w
Thé elongation “§" of the composite is now a ratio of x_ to-

x. as follows:

| 15 | (Eq. 17) S" =X » which can be rewritten as
. - . r )
(Eq. 18) S = elxs-w)

Xgewe ' o : . g)'
Let the ratio of "w" to the total length “xs“ be defined as
the ratio "Y" of the bondgd_a:éa to the unbonded area.

(Egq. 19) Y = w/xs

20 Substituting this back into equation 18:

| e(\~Y)

1+ Ye
Equation 20 shows that the elongation of the composite is only

(Eq. 20) s =

related to the initial elongation "e" of the elastic element

and the ratio "Y" of the bonded area to the unbonded area.



5 material. The liner preferably is nade of a material which will feel

soft and confortabl e against the skin of an infant or adult. An absorbent
Jbatt when included in a disposable garnent, such as the absorbent batt 22

of the disposable panty 10, 10 nmay conprise any suitable material capable

of @psorbing and retaining waste fluids that pass through the bodyside

i ner. The absorbent batt may conprise cellulosic material such as an

air-forned batt of wood pulp fiber§?%ﬁnnnwﬂy known as "fluff", which may

i nclude a heat fusible binder; a batt of 15 melt blown fibers, such as of

-_Efﬁ'ntyﬁléi’ 4 ﬁ?feeﬁ%@?@q? irilﬁé AR %af‘ﬁﬂe;ﬂsghgéétv%e_% Qﬂéf’ff%gf&l‘a’ T bers
{1 bors: Tor d et hd [y Sifer PEOVEF 058 b (FrFped, PhiRen ke mitafarn
and the |ikge dhed s CEEPY1 BvaPochl BBRA bAIRER 24 ERABLNALT OnS of

the foregoing nmaterrals. In a I on, npounds, added
to increaseryils FIRCE DEACYErdiCeQia€ions P8R 98:a conposite disposable
“garnment, 25 such as the outer Cover 21 of the panty 10 and sim | ar
constrgtions, oEgh2Ipt ergal .é_‘_%.e_s.L_ngl e layer disposable - 29 -
. garment such as a gown, bootie, €ap, etc., can be of various types of
materials including a plurality of closely-spaced bond points at | east
al ong the fg)yiMagexialson(s) to which

.A-disposablé garment having one or more élastiéized
body-encircling openings |
can be nﬁde 6£ vatious materials suitable for the m#nufactur-
10  inq techniques typically'employed'to produce such garments
and appropriate to the end use intended for the garment.
Garments such as dfsposablélgouns, booties, caps may be made
of a single layer of material (which can have two or ﬁo:e _
strata) whergas garments such as the disposable panty 10
1S described herein, infant diapers and addlt incontinence
| garments may have séveral layers'each selected for a specific
functionality.
o/ ' _ For examplé, thé bodyside liﬁer 20 or interior panel of
~ the disposable pahty 10 éan be.any flexible porous sheet
20 - whiéh passes fluids therethrough to be absorbed in the
._absorbent.batt 18, and other types of disposablé'garments
may include a bodyside liner for the same purpose. The
liner may comprise a honwoven web or sheet of polyoclefin
fibefs, such as polypropylene or §olyeﬁhylene; a web of
25 polyester fibers; a web of spun bonded polypropylene, poly-

ethylene or polyester'fibers; a web of rayon fibers; a



an-elastic element is to be joined as described herein. The 5 follow ng
-types of materials are suitable for this purpose: (1) Conposite webs having
an outer layer of nonwoven fibrous material and an inner layer of plastic
material. Materials suitable for the outerpyd ayer (such as the | ayer 23 of’?%
the outer cover 21 of the panty 10) include a spun-bonded nonwoven 10° waly
of synthetic fibers such as pol ypr opyl ene, pol yethyl ene or pol yester o
fi bers; a nonwoven web of cellulosic fibers, textile fibers such as rayon
fibers, cotton and the like, or a blend of cellulosic and textile fibers " a

spun- bonded nonwoven web of synthetic fibers such as pol ene
pol yet hyl ene kenged yeardeds vebr 0L SYSFhGTLF Of NATEAL, %ﬁieﬁp at“é(t‘ﬁ ee

0T 0B B TEGRE S mmma%% 550 e 1
th | ast f f.
e TR Lk, BRG] SV YA e g

the inner !ayﬁéaés%{ﬁyo e%nﬁa Q]Qa 1%%:}2]4«43‘1: g{bierﬁ% 15:10\@ 25 Hid he

panty 10) include’po rs such as p ene or

pol ypr OpygenemaQQrYQh.Ef ' Qh@oﬂﬁkﬂé'ieb%e?‘é?ﬂm DL of Y ImaAsetial e which
~ethylene methyl acrylate or ethylene ethyl 25 = acrylate; polyvinyl

chloride; or @yionfeekEOBotanknily wem seir ksl sadd insarttentskin hef i ameinfayer
is to provide a noisture - 30- barrier or

liquid inpervoouadeds. The plastic inner |ayer can be extrusion coated
onto a web of the outer layer mate-
An absorbent batt when included in a d:sposable garment,

such as the absorbent batt 22 of the dlsposable panty 10 '\J-
16 - may compr1se any suitable mater1a1 capable of. absorblng and_.
retalnlng waste fluids that pass through the bodysxde liner.
‘The absorbent batt may comprzse cellulos;c materzal such as
an a1r-formed batt of wood pulp £1bers, commonly known as
"fluff“, wh;ch_may_include a heat fus;ble blnder, a batt of
: iS melt blown fibers, such as of polypropylene, polyethylene,
| polyester and the like; a bonded carded web of synthetic or
cellulosic fibrous materials; a composite of melt blown
fibers of éolypropylene, polyethylene, polyester or the 1ike~.
mixed with pulp fzbers- or a blend of £1u£f with staple ~
20 :text11e fibers such as rayon and the like. ' The batt may
| comprise one or more layers or comblnatlons of the foregoing
'materlals. In add1t1on. the batt may include compounds’
added to 1ncrease its absorbency
The exterlor panel of a compos;te dlsposable garment,

25 such as the outer cover 21 of the panty 10 and 51m11ar

_ constructlons, or the material of a 51ngle layer disposable



rial, or the plastic inner |layer nmay be a pre-forned web | anminated to a web
of the outer layer material such as by 5 heat and pressure, sonic
seal i ng, adhesive bonding etc. The bond points can be forned in a
conposite web by embossing with a sujtable roll using heat and pressure as
apRLopriate, or by other techni ques Tapable of form ng snooth fused- bond
poi nts as previously described: The bond points may be 10 | ocat ed al ong
.the interior surface of the web or may be spaced slightly within the

t hi ckness of the web. (2) Nonwoven webs of synthetic and/or natural

fibers. Suitable materials include a spun-bonded nonwoven web of synthetic
fibers such YR |_ene et ne o 5 ol yester fibers;. a

. lgg%ﬂgéﬁ %u%%yaﬁp%$6§8§¥ tef%?%e é eté) éﬁ%‘ie [e) 1¥ﬁﬂ§%§s

nonwoven we ulosi ¢ e f1bers Such as’ rayo

cotton and the,ld %%_',ﬁrtb&é@@di wﬂwba;fmﬁ{gig,gw"aégay.;skaaced

spun- bonded nwoven we synthetic 11 S S pol yprop e,

pol-yet hyl engoija RRIHE Yt IS dloey the MARLIMOPLRSrt P ko WHich

textile fibers; or nelt blown thernoplastic fibers, such as nmacrofibers or
"~ mcrofibers apfelpdtity @ldnit ¥ ety | foEned @y SdstribedHefein. The

‘thernoplastic nmaterials or m xtures of such thernoplastic fibers with
cel | ul od c, falllpwimg cytpe=se df ateridls doadsyitalblbe ctor Ehipupase:
nonwoven webs of 25 this type by the sane techni ques as descri bed above
in connecti di i Gempeaiks mebfehaving -agjouten)layex o€ nonvwaveh tibrans
conpri se yl%%éigfgfﬂggélgg;{gner layer of plastic material. Materials
L,) suitable for the outér layer (such as the layer 25 of ﬁhe
outer cover 21 of the panty 10;'include a spun-bonded nonwoven
10 web of synthetic fibefs such as polyﬁropylene, polyethylene
or polyester fibefs; a nonwoven'web of celiulosic fibers,
textile £ibérs such as rayon fibers, cotton and the like, §r
a blend §£ ce11u1osic and textile fibers; a spﬁn-bonded
nonwoven web of sjnthetic fibers such as polypropylene,
1s 'poiyethylene 6r.polyester fibers mixed wiﬁh-cellulosic, pulp
or téxtile fibers; of melf.bIOWn thermoplastic fibers, such
as macrofibers or microfibers, of polypropylene, polyethylene,
U : polyester or other thermoplastic materials or mixtures of
| such thermoplasticlfibers with éeilulosic, pulp or textile
20 fibers. Suitable plastic materials for the- inner layer
(such as thé inner layer 24 of the outer cover 21 of the
panty 10) inﬁlude polyolefin pélymers such as polyethylene
or polypropylene; polyélefih copolymers such as ethylene
vinyl acetate, ethylene methyl a&rylate or ethylene ethyl
25 acrylate; polyvinyl chloride; or nylon. For many types of

disposable garments, the inner layer is to'provide a moisture



plastic material or nultiple layer filnms of two or nore sinmilar or
dissimlar plastic materials forned by | am nation, extrusion coating or
coextrusion of appropriate plastics. 5 Suitable plastic materials include
pol yol efin pol ymers. such as pol yet hyl ene or pol ypropyl ene; pol yol etin L~
copol yrrers such as ethyl ene vinyl acetate30ethyl ene nethyl acrylate or' = \¢
et hyl ene ethyl acrylate; polyvinyl chloride; or nylon. The bond points can -
be formed in plastic filnms by enbossing 10 under heat and pressure with a
roll having a suitable surface pattern or by extruding plastic filns onto a
chill roll having a patterned surface texture to formthe bond points. The
bond poi nts shBHFHeﬁrBFe&F%‘PﬁgﬁWWW%WSﬂn&hﬂ)leﬁ%m flleeyefri | m

to which an elastjc nent is to be, 15  joined. Any suitable elastoneric
mtoral can BARchE| BYEAURIPR REAHSA GREQLIHAR 96 Sk QHERR ayest mahes

[ i on. that . .exhib d d E 11

| oast | the Fifide SF ShE e‘is%%%a‘bﬁme itdxr#ea TS g atorged 2% 1o
200% Al f -
const ant ?& [ %angg{t?gh%% < J‘F’er% I'n equa | orgyfs"h?*u ‘{P‘(e S% \r/leﬁn%gu.ch
that the gl ashiegtChRECRLesaUrdSY Ut deliting, F%m{aﬁw@t lﬁa&gof

above) when el ongat ed and JOIned to the garnent |arge eno to 25 4 resu t
i n buckling obohliepeliihts eancbeEoner ihetaw&ﬁmﬁusuepméu %maéﬁng _

el astic elenent retracts. However, -the force -32-
with a suitable roll using heat and pressure as appropr;ate,
or by other techniques capable of forming smooth fused bond
points as previously described. The bond polnts may be ' '\92
10 located along the interior surface of the web or may be
spaced slightly within the thickness of the web.
(2) Nonwoven webs of_synthetic and/or natural fibers.
Suitable-materials'include a'spun-bonded nonwoven web of
synthetic-fibers'such as polypropylene, palyethylene or
15 _polyester fibers; a nonwoven ueb of cellulosic fibers,
. textile fibers_such'as rayon_fibers,:cotton and the like, or
a blend of.cellulosic.and tertile fibers; a spun-bonded
nonwoven web of synthetic fibers such as polypropylene, .
polyethylene or polyester fibers mixed with cellulosic, pulp\‘g
20 _or-textile:fibers,_or melt blown thermoplastic fibers, such
_as_macrofibers_or nicrofibers; of polypropylene; polyetnylene,'
polyester or otber thermoplastic materials or mixtures-of
such thermoplastlc fibers with cellulosic; pulp or textile
fibers. The bond'polnts_can be formed in nonwoven webs of
25 this type by the same tecbnlques as described above in

connection with composite webs.



devel oped by el ongation of the elastic elenment when a garnent is worn by a
person should not be so high as to cause discom fort to the person or
undue restri,ction of the part of a persenig body in contact with the

el asticized portion of the 5 garment. W have found that material for the
el &tic elenent with a spring constant in the range of 10 to 30 gns/cm
preferably 15 to 22 gns/cm is suitable for disposable garnents such as
.infant's training pants constructed in accordance with the present

i nvention. However, the spring 10 constant can vary fromthese limts,

dependi ng upq )t he 1andt us e 1GH, ABRAEIddy &Bﬁﬁgﬁlﬁs_ ;{ﬁl{%ea L%{)limosus%fu'tyl

commercially avail able materials can be ‘used, er,

" rubber or ot pdrastyirt heiterdibhay anuwﬁsr@r@a)gé@%ﬁﬂ?é s MBS dlmoich as
that available fromB. F. Goodrich Conpany 1 under the trademark

TUFTANE, and sdlmddfaonen cinadiotiiladr phddtiahhetdrna$ heotthe B by Ulanina@ameany
under the tradenanme FULLASTIC. The latter material (see e. g. U S. patent
4,418, 123) i exXfavsd ap@eatisigogt asiextm sisiro nef | appampt et plafstilks A- B- A
type such as those available from Shell Chem cal 20 under the trademark
KRATON wifi ch Sydrabd & RIRSSLGrinatierials cdineinds el vole Him ipdpymens swth

- pol ystyrene end bl.ockg, .and is es ally useful because it is a

sel f - adhesi v&SmiteY VARG AF %‘?@ﬂlﬁxbﬁ Re BRI imrardiyme s spish
and the Tayert <Yl ol adhiee o I imedl SRt dtRa by any
sui tabl e meaRtHyIdididth IS ivate; polyvinyl chloride; or nylon. The
1.J ' bond points can be formed in ﬁiastic films by embossing
10 under heat and pfesSure with a roll having a suitable surféce
pattern or by extruding plastic films onto a chill roll
having a patterned surface texture to form the bond points.
The bond points should project slightly from the innermost
| surface of the £film té which an elastic eiement is fo be
15 joined.
Any suitable elastomeric material can be employed for
. tﬁe elastic element in the practice of this invention that
exhibits an eléngation (defined_as in Equation 11 above) at
least in the range of S$% to 300%,.p:eferably in the range of
20 25% to 200%. Also, the material of the e;astic glement
should have a spring constant (K in equatidh 1, or KE in
equation 2 of.part (c) above) such that the elastic element
can develop a force_(EE.in gquation 3 of part (&) above)
when elongated and'joined to the garment large enough to
25 result in buckling of the outef cover material between bond

points when the elastic element retracts. However, the force



-33-' bondi ng, heat sealing or sonic bonding, whichever is appro- priate to
the specific material selected for the elastic neans. (e) Physical

Paraneters. 5 - It is an inportant feature of these enbodinents that
the outer |layer or exterior panel of a disposable garment to which an o
~elastic elenent is joined has sever3 =characteristics in order to obtain ¢
- the mcro-ribbing or mcro-buckling condition described above: 10 As "
stated previously, at |least the marginal portion of the outer layer is to
have a plurality of closely-spaced bond points along its inner surface to-

i which the e'éé@éﬁoﬁé&ﬂsgtelénéﬂtﬂeﬂ ofhehe é§a§€1@eeﬁe&8ﬂ%'ﬁﬂ@ﬂsaaéifﬂéﬁ{

the bond points along the entire marginal portion, which can be 15

ei ther a regusawopn by'&(personshould nétrbéeso highsSas ”Wréﬂ%etd'féc&iwh
bond point has a specified area and is spaced fron1|ts nei ghbori ng bond

points in thfortrtatthe pérsdtnnontunduef restrittidoncofiethe pare opegified
di stance. The bond point area and spacing wll, however, vary with the 20
type of nat cpensoniplbgdyl inrcohbaettﬁitbrtbanelastﬂhezedwnnrtiénr@ﬁgébefor
these paraneters of the exterior panel materials are as follows: (1 For
| conposi t@ wegarmeatdcWedaaye fﬁ‘ﬁd thatmatepball Sopothe elastir
. area in the range of 0,05 to referably 0,09 to 0.5 err] and _
" nost prefera‘b*ggo‘lﬁpf%f‘% W%cf%?r n thHeLande %ﬁei%e?‘?\e%?i %?r%c‘bm nts in
~ the directiqg g%erably 1S to 22 gms/cm, is suitable for disposable
garments such as infant's training pants constructed in
accordancefﬁith the present iqvehtidn; However, the spring __g!)
'_10 constant can vary from thése limits; depending upon the end |
use for a specific disposable garment. ‘Various commercially
available materiais can Se-used;'such as natural rubber,
butyl rubber or other synthetic rubbers, urethane elastomeric
material-éuch_as that available from B. F. Goodrich Company
15 under the trademark TUFTANE, and elastoméric material avail-
able from the H. B. Fuller Company under the tradename
" FULLASTIC. The latter material (see e. g. U. S. patent
'4,418,123):is-based upon thermoplastic elastomeric copolymers
of the A-BQA type such as.those'available from Shell Chemical 
20 under the trademark KRATON which have a rubbery midblock
such as butadzene or isoprene and polystyrene end blocks,
and is especially useful because it is a self-adhesive
material and can be applied to the outer layer of a dispos-
able garmeht withqut édditiQna1=adhesive between the elastic

25 element ahd the layers. The elastic elementlcan be applied

to the garment by any suitable means including adhesive



-34- elongation of the elastic elenent prior to joinder of the elastic

el ement should be in the range of 0.5 to 4 nm preferably 0.9 nimto 1.5 mm
and nost preferably 1.1 to 1.3 mm 5 (2) For nonwoven webs, as defined
in_part (d), each bond point should have an area in the range of 0.05 to 3
[ensA]’ prieferably 0.6 to 1.0 [err] and-m3st preferably 0.7 to 0.85 m®2. The
di st ance between bond points in the direction of elongation of elastic
.element prior to joinder of the elastic 10 el enent should be in the range
of 0.25 to 4 mm preferably 0.25 to 3 nmand nost preferably 0.5 to 2 mm

(3) For plastic filmg, as defjned in pary (d),.each hon oi nt, shoul d have
an area in fq@q%gﬁma%_%aigxq_%r [%‘?‘?’]c F}?%‘P%’r’é‘{)‘l qu‘%{)‘be’b"ss [3RY°"and
"nost preferably ,in the,ange 15.. of 0.15 fo_0, 35 rgl. oJhe distance
bet ween boncPtp%ﬁﬁ 9 ntrﬁe%?’e%ﬁ o'ﬁag r’eﬁ‘%n%%ﬁ%#cgfé%%eﬂé? as |scs€1e ement
prior to joi of the elastic elenent should be in the range of 0.05 to 2
mm preferably 0.05 to 1 nmand nost preferably 0.1 to 0.3 mm 20 The

bond points f%ﬁC)%ég%iéhik@giﬁﬁ@@hfgpﬂ]One anot her transversely of the
“direction of astic elenment, but this spacing is not
criticalsfor the pgagtdi G o_{mé]&_etaq{@sgégtdfye@f | e S b RSGE MRyt M thin a
.wide range that may be | ess than or greater than the distance between 25
bond poi nt s timat heheli sweter obapér ebpnestenioofpahel cvfisaidisposable
garment to.ﬁhichlan elastic element is joined " has several
‘characteristics in ordef'to obtain the micro-ribbing or
ﬁicro-buckling condition déséribed above.
10 As stated previously, at least the marginal portion of
~ the outer layer is to have a pluralify of closely-spaced
bond points along its inner surface to which the elastic
element is joined; There is to be a continuous array of the
bond points along the entire marginal potgioh, which can be
15 in either a regular or irregular pattern. Further, it is
important that each bond point has a specified area and is
spaced from its neighboring bond points in the direction of
elongation of the elastic means at.a specified distance.
The bond point area and spacing will, however, vary with the
20 type.of material employed for the exterior pgnel. The
numerical ranges.for these parameters of the exterior panel
materials are as follows:
(1) For composite webs; as defined in part (d)., each bond

2
point should have an area in the range of 0.05 to 3 mm",

2

25 preferably 0.09 to 0.56 mm“ and most preférably 0.15 to 0.30

mmz. The distance between bond points in the direction of



el enent as stated above. However, the bond points are to be 35 -

di sposed along the entire interfacial contact area between the elastic

el enent and the portion of the outer cover or external panel of the garnent
to which the elastic element is joined. Thus, with reference to Figs. 4 and _
7, for S exanple, the bond points 50 are d| fosed along the entire area ._;

of the marginal portion of the outer cover 21°td which the first surface 2€¥

of the elastic elenment 25 is joined. Considering the area of each bond
point and the spaci ng between bond points in the direction of elongation of

the 10 el asklengatiBRl of tthie) dlusiaNgaiendit Gk 2DOE joimidk kA i n
mnd that the bond points are to be spaced from one another transversel y of

the directionedaselicngdememtofshcel celsstin tHenparige (d DB kPai mins, shoul d.
cover a specified percentage of the surface area of the marginal 15
portion of thprefesabdy Pafeimm tomli.éh ntharsd awist mteffaxrdblys J.di ned;1.3
stated otherwi se, the total area of the bond points should be a specified
percent age of MP®he area of the exterior surface (first surface 26) of the
el astic elenen% Thus the total area ofé&he bond 0|nts-shourd he as

?)

fol l ows: 20 g ROBWAYSR & sfimedd Pk t (k) 2adte BRAAY
B 1o 15% of  PRINENEBPRLS Beveoriih rS% 3 e e s S1 Y 0 T Sﬁhy
~the marginal poElFeandly 0% ¥4 o F W difu vmxsc@ SIS AR P 1918%5
| mmz. The d;stance between bond points in the dzrectlon of
. elongatlon of elastic element prior to joinder of the elast1¢§~j
10 elemeﬁt should be in the range of 0.25 to 4 mm, preferably' )
0.25_£o 3 mm and most preferably 0.5 to 2 mm.
(3) For plaétic films; as defined in.part (d), each bond

point should have an area in the range of 0.05 to 1.5 mm2

’

preferably 0.1 to OQS'mm2 end most preferably in the range

15 of 0.15 to 0.35 mm2.

The distance between bond points in
the direction of elongation of the elastic element prior to
- joinder of the elastic element should be in the range of
- 0.05 to 2 mm, preferably 0.05 to 1 mm and most preferably
0.1 to 0.3 mm. o | | v/
20 The bond pointe also should be spaced from one anqther |
transversely.of.the direction of_elonQationlof the elastic
.element, but this specing is not critical for the practice. '
of the present invention and can vary within a wide range
'that may be less than or greater than fhe distanee between:

Z5 bond points in the direction of elongation of the elastic

element as stated above. However, the bond points are to be



25 (2) For nonwoven webs, as defined in part (d), the bond points should
cover from5 to 50% preferably 8 to 30% and -36- nost preferably 11 to
20% of the interfacial contact area between the elastic elenent and the
margi nal portion of the outer cover to which the elenment is joined. (3)
Fows pl astic films, as defined in part (d), the bond 5 points should cover
from20 to 80% preferably 35 to 75% and nost preferably 50 to 60% of the
interfacial contact area between the elastic el enent and the nmargi nal
portion of the outer cover to which the elenent is joined. Secondly, the
fl exural ridjspesedialorg nthereéntiné imtetfacial eromtagrrmted ddywadrd ant .
The construction is 2 based upon an elastic elenment being joined to the
bond poi nt sStMtelRRtiG %@nm‘g ARG | thetperviemcohothe pites ahar iarits

retracted conditigg. Iqbaéger for this structural relationship to be
devel oped, FtHFRHRAPGDH AL GBe JRFMENt 1&O YRIGH the qfaptic lemant

et er ST fh it AL, SIEEA § S8 108 IR o0, L Bcporgance w i
fe f(te>e< L:’ 2’? ggéaxﬁige}%h‘?sé s%%ﬁ?%‘téﬁgr\\eﬁéa?%n%gé%?g% ara(fox?%tg;ecli)é&ﬁti&ee pr ef' er -
For” nomwover vebe: e der et POELRT BY OIS qovdk 08P Nvhadid)
' par ! e exur a
-~ the first surface 26 of the elastic element 25 is joined.
Considering the area of each bond point and the spacing
&) between bond points in the direction of elongation of the
10 elastic element within the ranges stated above, .. |
and bearing in mind that the bond points are to be spaced
from one another transversely of the direction of elongation
of the elastic element, the-bond peints should cover a
specified percentage of the surface_area of the marginal
1S portioh of the exterior panel to which thé elastic element
is joined; stated otherwise, the total area of the bond
points should be a specified percentage of the area of the
| exterior surface (first su:face 26) of the ela#tic element.
N\ ' Thus, the total area of the bond points should be as follows:
20 (1) For composite webs, as defined in parf (d), the bond
 points should cover from S to 40%, preferably 5 to 30% and
most preferably 8 to 15%, of the interfacial contact area
between the elastic element and the marginal portion of the
outer cover to which the element is joined.
25 (2) For nonwoven'webs, as defined in part (d), the bbnd

points should cover from 5 to 50%, preferably 8 to 30% and



§r|g|d|ty shoul d be in the range of 0.01 to 0.1 cmg, prefer- 25 - ably 0.02
"to 0.08 cmg and nost preferably in the range of 0.03 to 0.055 cmg.

-37- (3) For plastic films, as defined in part (d), the flexural rigidity

~shoul d be in the range of 0.002 to 0.008 cmg, preferably 0.0025 to 0.0075
‘cmg and nost preferably 0.003 to 0.006 cmg. 5 ' In addition, the’

formation of the mcro-ribbing or striat?t of the exterior |ayer between

. the bond points upon retraction of the elastic elenment as descri bed above
“invol ves nechanical control of folding the material between the bond points
i by the force devel oped with'the elastic 10 el ement. The thickness of the

|

e dear cc. HOASHATRALAREN °6p OFat0RE e i Sl AAIMC RS AeRLY.

[ thi ffect :
5o Toll one: HENHR g, diEebyB e halRt bl eH i tiinl pitelon e S |
the range ofohdld Govdr CedAmiEHCRRE ehdHE 43 YokHd.t N ck, preferabl y

1 0.009 to 0.020 inches (0.23 to. 0.51mm -thick,

£ 0.015 i nches(XP. Ho¥ PLaPdEie) £i sl “sfhatﬁuau dn Partii(ld) Jene’ Bohy have a

basi s wei ght in the 20 range of 15 to 90 g/[err] nost often in the range

| of 30 t 55 mp{mts |shqwld Noovercfromb20 2o m.n@teﬂemny 39 tosNSY ande
“in the

most. preferably 50 to 60%, of the interfacial contact area
.between the elastic element and the marqinal portion of the
outer cover to which the element is joined.
secondly.”the flexural riqidity.of,the material of the
10 exterior_panel.is_impottent. Ihedconsttuction '
is based dupon. an ;laetic eiement being joined.to
the bond points but not to the material between the bond
points when in'its.retracted condition. In order for this _
structural relationship to be developed it has been found
15 - that the fxgxural rigidity of the material should be within
a specified raﬁqe. measured in accordance with Federal Test
Method Std. No. 191, depending on the material used for the
exterior panel:. |
_ (1) For composite_webs, as defined in part (d), the flexurai
20 tigidity should be in fhe range of 0.010 to 0.1 cm~g, prefer-
ably 0.02 to 0.08 cm-g and mest preferably 0.03 cm~g to
0.055 cm~-g.
(2) For nonwoven webs, as defined in part (d) the £1exural
rigidity sheuld be in tﬁe-range of 0.01 to 0.1 cm-g, prefer-
25  ably 0;02 to 0.08 cm-g End most preferably in the range of
0.03 to 0.055 cm-g.

nost preferably 0,011 to

W -



range of 0.005 to 0.03 inches (0.13 to 0.76m) thick, preferably 0.007 to
0.-015 inches (0.18 to 0.38nmm thick, 25 and nost preferably in the range
of 0.009 to0:0.013 inches (0.23 to 0.33%h) thick. These materials wll :
general ly have 2 a basis weight in the range of 10 to 50 g/[err] , nost
ofhgn i 2 the range of 15 to 30 g/[err] 38 - (3) Plastic films, as
defined in patd) (dor phastic bfilms it hes rdefanesd i (0T t(6)0. 6be fhekuvsal

- (0.0076 to 0.15mm) thick, preferably 0.0003 to 0.002 inches (0.0076 to

0. 05m) thi ck:;im:ttqor@mp&mlyeixmw regfe s @ -®8% 10 % 0881<mnahes
(0.013 to 0.025Mm thick. 5 To mrari ze, the (1 ond,  poi nt _area
and spaci ng, RP9ferably L-99237 e ﬁ‘%zs)éj(c?ﬂ'q itk RsE (5‘%’ ﬁé'aBEﬁ’ePi‘ 883I ayer
"to which an elag%i | ement is joined should be within the ranges stated
above in ordef°t 'épé;ﬁﬁigaﬂ el astici zed body-encircling opening in a

di sposabl & gar ment | n, ecey aNCend Orornl b e RARS Glc oDy AR 820 { hese

characteristics are regar as critical paraneters tor the practice of

this inventiog {5544 6le | thdadttd o Pl 1dfiS KlasrdddtieN borBOPBERt s

“inmportant characteristic of the elasticized opening con- 15  struction of
the present igpswtidfrictidiatof ehel ebdd il cramint 2y dexdibed apeve of
the garnent on both of its opposed surfaces. |In the case of a conposite
garnment such involves mechanical control of folding the material between
the bond points by the force_dgvelpped with the elastic
10 element. The thickness of the material affects the presence
k') or absence of such fdldiné or buckling and the degree of
folding. Tﬁe thickness of the #ateriai necéssary to. achieve
this effect varies with tpe type of material used for the
exterior layer, as follows:
15 (1) ICQmposite webs, as defined in part (a), should be in
the range of 0.0075 to 0.045 inches (0.19mm to l.lmm) thick,
- preferably 0.009 to 0.020 iﬂches (0.23 to 0.51lmm) thick, and
most preferably 0,011 to 0.015 inches (0.28 te 0.38mm) thick.
These materials will generally have a basis.weight in the
20 range of 15 to-90.g/m2, most often in the range of 30 to
55 g/m’. |
(2) Nonwbven webs, as defined in part (d), should be in the
range of 0.005 to 0.03 inches (0.13 to 0.76mm) thick,
preferably 0.007 to 0.015 inches (0.18 to 0.38mm)_thick,
25 aﬁd'most pre%erably in the range 6f 0.009 to 0.013 inches
(0.23 to 0.33mm) thick. These materials will generally have

a basis weight in the range of 10 to 50 g/mz, most often in

the range of 15 to 30 g/mz.



as the panty 10 descri bed above, the first or exterior (relative to the
manner in which the garnent is worn) surface 20 26 of the elastic el enent
25 is joined to the outer cover 21 of the panty and the second or inner
surface 27 thereof is joined to the bodysizke-liner 20 of the garnmert. In "
the case of a garnment having a single exterior |layer along the elas- - <
ticized opening, such as illustrated in Fig. 6, the exterior 25  and E
interior surfaces of the elastic elenment are joined to the sane material
which is fol ded over so as to have a portion on both sides of the

Ot o) T Eh) habei FER Bt e W b o
o1 e, 1S BBRETER! B0 R Dot ST e ol 515
ST o Hele bR e e P A RSB AT el [,
DOt o Ptk ki, Y. 098U 1 et 5. FE01f AR
I L

“material joinexbherdhNorigi®ity] anaf es§ ehithRe8Laski €ndSexte£5BNapare a
plurality of spaced bond points, but it is not necessary that -the bond

points of sucto Iviyixh hayceldet Sanelenentei e JoAedhahbPIbE Giithén dB8C! i bed
_aboye wh 'ranges"stated ébove_ih order to produce an elasticized
boderncircling ébeninq in A_disposable garment in accordance“ﬁ)
10 'with the preseht invention and these-characteristics are -
rggarded as critical paraﬁeters for the'practice of this
invenfion.} _
'As stated iﬁ-part (a) of this description, another
impaortant characteristic of the'elaStiCiZQd-obening.conf
15 strpction of the present'ihvention ;s_that-the.elaStic
element is-joingd to 1ayef$ of the garment on both of its
opposed #urfacés;- In the'caSe of a composite garment such
as th; p#nty 10 described above, the first or exterior \;}

(relative to the manner in which'the garment is worn) surface
20 26 of the elastic element 25 is joined to the outer cover 21
| of thé.panty'and the second or inner surface 27 thereof is
joined ﬁo the bodyside liner 20 of the garment. In the case
of a g#rmént haViné a single exterior layer along the elas-
ticized opening,'such as illustrated in Fig._61 the extériof
25 and interior surfaces of the elastic element are joined to

the same material which is folded over so as to have a



respect to the layer of material joined to the exterior surface of the
elastic elenent. Thus, there is a wder 20 choi ce of the physical
structure and nechani cal properties of the layer joined to the interior
surface of the elastic el enent as conpared t38-the paraneters descri bed
abﬁye wi'th respect to the layer joined to the exterior surface thereof. The
interior |ayer can be of the sane types of materials 25 suitable for the
.exterior layer as described previously in part (d) including conposite '
webs, nonwoven webs and plastic filns. -40- (f) Alternate Enbodi nents,
Figs. 23 and 24. As nentioned previously, the elasiic el ement can be joined
to a gar mentPAERARN AN | BRER SiAEFHehsthe elprtic LleReRtd oft bk rféF‘Eﬁ%‘éct ly

j oi ned th il dinb5 i gs, _J1-10, hj I ive i
Dl Ut r at o F9FE P BAVE (5 L1YRE SERATERIAT TP 1Ro b b AP I Tt o
61 | deg | 4 | : | b
Batt 63 bet EEEAGE 5 IS ebes bl T LAtk RRLETES SR E BRE TS
element 1S | et (dh e W £Le£OVE1 el U fork (s ddd Ned S Obe gl ve 65.
rface 66 of t %e

The inner su he elastic elenent Is Joined to t i ner along a

thin layer ofiamkyee] Verf7ehdhe 28hest Ve 1aYer Sjdtnédded treNiRCe Al
.adhesive, such as a liquid adhesive, hot nelt adhesive, pressure sensitive
adhesi ve, ansutfece i &, thepebpstinc celeamedt, thendlagtibicebamentatanfcuhk

el astic elenment to material of -
transversely and thereby become longitudinally folded and/or
_can COn£ract circumferenfially and tend to ball up. This
would have an adverse effect upon both the functionality of
10 the elastic element and its appearance. It is considered
preferable that the two layers of garment material joined to
opposite surfaces of the elastic element have similar flex-
ural rigidity. Also, it is preferred that the layer of
material joined to the interior surface of the elastic
1s element han a plurality of spaced bond points, but it is
not necessary that the bond points of such layer have the
same parameters as the bond points described above with
'resﬁect to the layer of material joined to the exterior
surface of the elastié element. Thus, there isla wider
20 choice of the physicﬁl structure and mechanical properties
of the layer joined to the interior surface of the elastic
" element as compared to the parameters described above witp
respect to the layer joined to the extgrior_surface thereof.
The interior layer can be of the same types of materialé
25 suitable for thé exterior layer as described previously in
part (d) including composite webs,.nonwoven webs and plastic

films.



‘the garnent. Other structural features of the el asticized opening forned
thereby remain as described previously, and the adhesive selected for this
type of installation is to be joined only to thgspond points of the two:

| ayers, when the 20 el astic el'enent is retractgﬁ for the purposes of the _
present invention. Al so, however, joinder of the elastic elenent to a - o
mar gi nal portion of the outer cover with an adhesive | ayer, such as the
adhesi ve | ayer 65 described above, enables an 25 alternative construction
for the bond points. The bond points 50 in Figs. 1-21 are disclosed as
being fornmed in the -41- materjal of the outer cover 21 of the garnent.
However, whenigd olzasEXfasCo iR S H: 4P o anidRhi<eHy neans of an '
adhesive layer, it wll si bl-e .to formthe bond points as part of the

e pos

el astic el enent in&SeR§ -°§‘§ REEVIPUS Yy Fhe it attim e 1RReRY gan be
Adhesi ve, such_as _the adhesive | awer 65, be screen printed gntaq the :
surface of anlgl?lé’?fji ?oe_%e%ﬁfn -3:_ %i:a%e | r?ezga????ecbo‘ﬁt"éer&)rt%\g ﬁﬂ‘eflpvzﬁter n
conpri sing sp3g 145 Gl : [ 4 | r Rﬂ&ﬂ%ﬁ%? | nts
50. When thi sigﬂggggr?;t%ﬁ%%ﬁ?%g%%gshﬁeﬁ%}é rg;z%%%ééo é)a%%esl ve shoul d
have bondgpoi i gar.e3d-20d SANGIE R IRAAERIRFS 14 [ Tudat&DUBS Filgt &b above
in part (e). The surface of the elastic elenent to be joined to an inner
liner can al sglagtier edemanticod iw (o itied Ilsd tuder cthd fowede dorte B I hariin
have the sane or different area and

- bodyside liner 62 of a disposable garment having absorbent

A e E)

batt 63 between the two layers. The exteriof surface 64 of
the*elastic element is joined ‘to the outer cover #long ; \/
10 thin layer'éf adheSive 65;. The inher surface 66 of the -

" elastic element is joined ﬁo'the liner along a thin iayer of
adhesive 67. The adhesive layers 65 and 67 can be any |
adhesive, such'as a'liquid adhesive, hot melt adhesive,
pressure'sensitive-adhesive, and the'likq,'appfopriate for

15 bonding the material of the elastié eleﬁent to materia; of
the garment. Other structural features of the elasticized

|  6pening formed thereby remain as described previously, and

the adhesive selected for this-type.of installation is to be
joined only'to_the bond points of the two layers when the ‘SJ

- 20 elaétic element is retracted'fgr the purpoées of the present
invention. |

“Also, howevef, joinder.of the élastic élement_to a

margihal portien of ihe outer cover with an adhesive layer,
such as tﬁe adhesive layer 65 described above, enables an .

25 alternative construction for the bond points. The bond

"points 50 in Figs. 1-21 are dis;losed as being formed in the -



15

spaci ng. The previous enbodi nents have shown the use of a single

el astic elenent along the body-encircling portion to be elasticized. Al so,
the elastic elenents in the enbodi nents previously described have been fl at
el astic tapes of rect- 20 angul ar 4fross-section including a pair of

OpROs

éd ‘pl anar surfaces. However, the present invention may be practiced

w th di sposabl e garnents having'tmn or nore elastic elenents along a
_body-encircling portion and also wth disposable garments including elastic
~el ements having various cross- 25 sectional configurations Fig. 24

Il lustrates both qof these al ternatives. ngd%? on of a di sposabl e gar nent

shown _ a2 material, of, the outer, qover

- each con5|st| of f||§. nt or_ stri.n

construction™ nH@@bﬁH&?

entt:i ¢ GWEHPS 70,

cul ar CI’OSS S CtIOI’l

2o Hmae 0 aridd 30 Y ddine B ndans"pe"

entitled D t d
'S ool RS MR RTIMYRRY 4k Ruih WISt AN o Tl 4R ?&3’5223 to
the assi gnee &qyassa R YE Uhe Wi fdtic dNGRPOTAIALREEH adpart of

‘ref erence.

stiC elenment 70 is joined to the i nnernost surface of

outer |ayger Eheofqdﬁ& GvVE matekildl | 0 Adies1ve; Neudh ¥ fane adhdwidyesi de
liner 72 of the dispos- able garnment. One-half of the | ongitudinal

ci rcunf er ent ilayextirdsgcearf benccrEanprinted sonto e tsutfecedferan ayer and
the other half of the longitudinal circunferential surface,

elastic element to be joined to the outer cover in a pattern
comprising spaced discrete zones of adhesive that will form
the bond points 56. When this alternative is employed, the

10 zones of a&hesive should have bond point area and spacing
parameters within the ranées stated above in part (e). The
surface.of the elastic element to be joined to an inner’
liner can also be screen printed with discrete zones of
adhesive which can have the same orldifferent area and

15 spacing. - . | |

The previous embodiments have shown the use of a single

elastic element along the body-encircling portion to be
elasticized. Also, the e;astic elements in the embodiments
previously described have been flat eiastic tapes of rect-

20 angular croes-section including a pair of opposed planar
surfaces.’ However, the present invent:on may be practiced
with d1sposable garments having two or more elast;c elements
aleng a body-enc;rcl;ng.pqrt;on apd_also w1th disposable
garmente_including elastic elements having various cross-

25 sectional configurations. Fig. 24 illustrateslboth of these

alternatives. The section of a disposable garment shown



of ‘each elastic elenent is joined to the inner layer in this 15 fashion.
The outer edges of the layer 71, liner 72 and outernost elastic elenment 70
are-substantially coincident. Again, the structural configuration of the
i nnernost surface of the outer layer 71 4&rd the manner in which each .
- elastic element 70 is joined thereto are as described previously. 20 ég)‘;,P

Exanpl e- A di sposabl e panty such as the panty 10 illustrated in Fig. 1 was -
constructed in a size suitable for use as an infant's training panty with-
~an el asti ci z4hegsgig dacludeslvrall ey af sspacedselastid edghants 39, _
~shown in Fig. 2 24. The mategi al t he outer cover, _or exterior panel,

of the di spo%?\a qﬂﬂfeirsd;érﬂg\)%é | ?ﬁiﬁ‘?%?%r°€0%5§99e°®e51t°“l"ﬁ3°¥°ﬁﬁvi ng
~an outer |ayer Qf., nonwpy, pol.y bers a n_igner _lLayer . of _

et hyl ene net rﬁﬁ"%‘a’m W‘%&t‘- .f'sﬁ)ﬁ'?%%g&gdl%n&%éf’ﬁggﬁgnﬂﬂaeﬁi\‘?‘ﬁéguénoﬁ{'ﬁr _
| ayer. The 4l 5 f  COVEY, | LS 4 dai - .
phot om cr nggaﬁshﬁaéor{ %ggw'{éﬁﬁaﬂ haxdwt'%glégl ?%%\#%é£§#i§s?ég¥én€s with
parameters: (qy ¢ SAQdHS EEAStEtze8 dpom AL uls1osbpifi3Rolerr] in
area,_(Thg bon&ﬁiﬁ%ﬂs were formed al ong t%e en ?Fe_areas%?it%e gLeet
‘material usef90349t he OtiTed WICItINS SaRe'dAREE RéLewOLR! ¥ndNaBdignéd) to- 10
(2) Bond points along the wai st and | eg openi ngs were spaced apart from
about 1.1 to thel assignddcofiitiis i appbicatbonatwhichf isheénebepbratedenents

to | | ) |
herein by reference. Each elastic element 70 is joined to

the innermost surface of outer 1ayer‘71 of the garment and
10 to the“innermést'surface of bodyside liner 72 éf the dispos- \g)
| able garment. One-half of the-ldngitudinal circumferential.
surface of each element 70 is joined to the outer layer and
the other half of the longitudinal circumferential surface  
of each elastic element is joinéd”tﬁ the inner layer in this
15 fashion. The outer edges of the 1ayer'7}, liner 72 And
outermost elastic element 70 are substantially coincident.
Again, the structural configuration'of'ﬁhe innermost sufface 
of the outer layer 71 and the manner in which each-elaétic
element 70 is joined theteté are as described preVibusly.
20 '(g) Examgie- |
A disposabie panty such as the panty 10 illustrated in

~

Fig. 1 was COnStrdcted in a size éuitahle for use as an
infanﬁ's_tréining panty wiﬁh an elasticized waistband as
- shown in.Fig. 4 and elaéticizéd légbands as shéwn;in Fig.
25 24. The ﬁatéfiﬁl of the outer cover, or exterior panel, of

the disposable underpant was a two-layér composite web



be joined thereto. The bond points also were spaced transversely and
covered about 8 to 15% of 15 ‘the surface area of the margina
portions of ;:the outer cover joined4gga the exterior surface of the elastic
el ements. (3) A flexural rigidity neasured according to Federal Text
Metkod STD. No. 191 of from about 0.030 to 20 0.055 cmg; and
(4) A thickness averaging fromabout 0.011 to 0.015 i nches. The panty had
.-an interior panel conprising a bodyside liner of spun bonded pol ypropyl ene
fibers having bond points in 25 the sanme size pattern as the material of
the outer cover: An absorbent batt of a conposite of polypropylene '
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Three strands of the same el astoneric copol yrfer were arranged about each

‘I eg openi nGsutée S6veRJISwNEEl PACILIMdErated {:0. i Photonlicrejraphwndaer e
~spaced 1/4 inch (0.635 cm 10 apart. -The elastic elenent at the wai st
.openi ngs wasFsgs et Thelidap hind uthe4£6 Eluiviny physidal qgaramdters: t he | eg
| (1) Bond points measured as from about 0.15 to 0.30 |
mmz in aréa. (The bond points were formed along
_ﬁhe entire area of the sheet material used for the
outer cover as de;;ribed préviously in part (d)).
10 (2) Bond pointé along the waist and leg openings were
spaced apart from about 1.1 té 1.3 mm in the
direction of elongaﬁion §£ the elastic elements to
be jdinéd thereto. The bond points also were
spaced transver#ely and covered about 8 to 15% of
1s : the surface area of the ﬁarginal portions of the
outer cover joined'to the exterior surface of ghe
elastic elements.
“ _ (3) A £1exurai rigidity~ﬁeasured'according to Federal
. Text Method SID. No. 191 of from about 0.030 to
20 ~ 0.055 cm-g; and
(4) A thickness averaging from about 0.011 to 0.015
inches.
The panty had an.ihterior panel comprising a bodyside liner
of spun boqded polypropyiene fibers having bond pointé.in
25 the same size baﬁterh as the material of.the outer cover.

An absorbent batt of a compoSite of poiypropylene microfibers



di sposabl e ga1EBHimeRte

openi ngs were stretched to about 117% and attached to the bond points of
the exterior panel around these openings. The elastic elenents were al so
joined to the interior panel 15 along the |eg and wai st openings. Upon

‘retractjon of the elastic elenents, Lgfhnaterial of the. exterior pariel

buckl ed between the bond points al ong e elastic elenents at the waist-and? 7
| eg openings to forma continuous array of very fine sttriations or S
m cro-ri bbi ng between the bond points. 20 Thi s provided a di sposabl e .
under pant’ garamdneelduilbsic fiberswas tSapdwichied dhatoveen ther exteriat t he wai st and”

| eg openings. Tests of the garment with infants denonstrated that the

~under pant- r erRnRd A Ehe émdﬂfﬁlpl dte alasticoplemantalopgvidiest when t he

wai st el astic panded S, 25 f|t onto an i nfant and
that the ela F‘?é’é g‘?ﬁﬂé%reggﬁe&yg gﬂ’&etlng
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el asti ci zi ng gﬂ%&a’#ﬂ ralll‘.&eg openi ng, of a
di sposabl e gé?hga§ n e astlc éﬁgn I'S JOIne o tmo ayers of a

_ Dfinel¥Oy _ 5? | astici zed,
and the el astic elenent.can extend entlrely or- partially around t he
mar gi nal - the strands were each 1/16 inch (0.16cm) in diameter and were
spaced 1/4 inch (0.635 cm) |
10  apart. The elastic element at the waisc Opening was ' \u)
.stretched to about 847 and the elastic elements at the leg |
cpenings were stretched to about 117% and attached to the
bond peints of the exterie: panei afeuhd these openings.
The elastic'elements were also joined to the interior panel
15 along the leg and wa;st openzngs. Upon ret£action of the
elastic elements, the mater1a1 of the exterzor panel buckled .
_ between the bond poznts along the elastic elements_at the |
waist and leg openings to form a continuous array of very
fine striations:er micro-ribbine between ;he boend points.
20 Thisiﬁrovided e_disposable underpanﬁ garment with an attrac-
i tive tailored appearence ae the waist end ieg openings.
Tests of the Qarmenf with ihfants_deménstraced that the
.underpant remaiﬁed secufely heid in place aboutﬁen infant's
waist when the waist elastic_was expanded'as the garment was
25 fit onto an infantnand thaf.the elasticized leg epenings
provided good sealing or gaeketing against the leakage of

fluids therethrough. Thus, a disposable underpant in ac-



L]

10 , portion. Further, the structure of the interface between the |ayers
and the elastic elenent is to conprise a plurality of closely-spaced snall

sbond points.. The elastic elenent is joined to the bond points when in an

ext.ended or stretched condition, and when the elastic elenent is in a
reswiact ed 15 condition the force genejfated thereby produces a micro-

ri bbing or mcro-buckling of the exteri®t |ayer of the garnment between the
bond points. Qher inportant features nécessary for obtaining the

el asticized construction have been fully described herei nabove. The

result- 20 ing elasticized structure achi eved, through the practice of

this invention provides an exterior |ayer in-a disposable garnent which has

“a finely-ribbed, or striated structure in the direction transverse to the

ivwithithis invention preved tni bepandattraativeposabl e
gar ment 25 havi n?q éa;ai I ored,P’glngasi ng apgear ance whi ch cl oseli re-
senbl es an SRR HRph IS £ ¢oPS Rrovidingsthe fungtionalit¥ved only
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functional i iopdming, of a q;sposable'datment. ‘An elastic element is

s joined to two lgyets of a disposable garment along the

&Jl marginal portion which is to be elasticized, and the elastic
elément cfn extend ‘entirely 6: partially around the marginal

10 portion. . Further, the structure of_the_intérface between

the layers and-thé“elgstié.element is to cbmprise.a plurality

of closely-spaced small bond points. The elastic element is

joined to the bond points when in an extendéd_or stretched
condition, and when the elastic element is in a retracted
15 condition the force generated ﬁhergby produces a micro-
tibbing_or micro-bﬁcklinq of.the exterior layer of the
K;f garment between the bond points. Other important features
necessary for obtaining the elasticized construction |
have been fully dgscribed hereinabove. __.The;result-

20 ing elasticizéq structﬁre achieved,through the practiée of
this in?gntion‘provides an exterior layer in a disﬁosable
garment which has a finely-ribbed or striated structure in
the direction transverse to the direction of elongatioh of
the elastic element. This produces a disposable garment

- 25 having a tailored, pleésing appearance which closely re-

sembles an elasticized portion heretofore previdusly_



required with a specific type of disposable garment. 10 There is-
thus provided an elasti¢ construction suitable for formng one or nore

el asticized openings in a disposable garnent according to which (1) an
elastic elenent is joined to mar gi gl Lportions of both inner and out er s
| ayer st of a di sposabl e gar ment around an opening, or tp a 15 layer folded:
over opposed surfaces of the elastic elenent in the case of a disposable
garnent having a single |ayer along an opening, (2) the outer edge of the

el astic element is coincident or substantially coincident with the outer
edges of each garne er to which it is joined, and (3) the 20 portion

of the outer ?%}59? %fio?fgi/ HEL Eh germents 8p¥n 0f textilermaterialse ell'ast iC
el enent cont ac such pQ t|o are_joined to et her Ion a pl ur -
spaced bond p%‘*‘*ﬁrgi%ﬂ e s f“iﬁJe"%langﬁ %Y“éﬁmﬁ ?aio‘b 'kI i ng
of the outer t etr cted -47-
condi tion. I'S co‘#gl nar{'dn g&%ttggggﬁég&%{}gd.' f%cfr 3‘ t(?"(?ar ment s

havi ng el asti Sf%?”' f
cloth gar rrentﬁlgésaq'v\e as ot er a%ﬁ%eée ' ?I cta@y Qg‘?{%}gpae%i% C
embodi NBrE s PrbviUAW SHRA] cHibeSCaBl€r €0 4£5@hd Ochd by pEesded

. herein may be apparent to those skilled'in the art and the- dlsclosure
- hereof is intiddd the elasgixdized margin encircles. This retains the

germeht in place in the desired_positien and also provides
sealing against fluid leakage if such functionality is

. required with e-specific type of disposable_qarment. N

10 | There :is thus pfovided an elastic construction
suitable for forming one or more elasticized'openings';n a
' disposable garment according to which.(i)'an elastic element
'is joined to marqinal port;ons of both inner and outer
layers of a disposable garment around an opening, or to a
15 layer folded over Opposed surfaces of the elastic element in
the case of a disposable garment having a single layer along
an openinq, (2) the outer edge of the elastic element is
coincident or substantially coincident with the outer edges  \/
.of each garment layer to which it is joined, and (3) the
20 .pertion'of the outer layer along the'elasfic element and the
surface of the elestic element contacting such pbrtion'are
jeihed'toqethet'elohg a plureliyy of spaeed bond points area
such that the elaStic'element causes'micro-bucklihg of the

outer layer between the bond points when in a retracted

25



any such nodifications. The clains presently appended hereto defi ne t hose
aspett (s) for which protection is being sought for the tine being.
Reference is' hereby made to application 8600527 (2169789). from which the
pr esent appl i cation is divided. ﬁ? CLAI M5 1. .A et hod for elast|C|2|ng
an -gpeni ng of a di sposabl e garnent ended to fit along a wearer's body
|ncTud|ng an exterior panel with an outer margi nal portion along the
opening, an interior panel with an interior marginal portion 5 along the
opening and an el astic el enent, conprising the steps of: (1) conbining the
exterior panebpnditdnmar|zhis combination ef cfestutes! pesilts hin cdfshbs-
el enent between the outer and interior inal portions with outer edges
of the el asti 8ble garments having cﬁmgi%gzeqbotwémims uthatinclosely

coi ncident, at |east one of the outer marginal portion or the elastic -

el ement |ncIuHPﬁ gmble the aRPeArance 96 At Sewneloth garment, casivelbfas
el ongation of BFFeI stic el enent and trans- versely thereof; 15 (2).
joining the eP Pk ARhRgehd the outer mar gi nal portion along t he -bond

points and to at |east sone of the material of the outer marginal portion
between the bond pMafifigationt & &K1t CRPehEHE ?%9991@$%ﬁ§a§%ﬂ €@ndition

any broad aspects thereof referred to or suggested
- herein may be apparent to those skilled in the
art and the disclosure hereof is intended to encompass
”g;' any such modifications. " The claims presently appended
hereto define those aspect(s) for which protection is
being'sought for the time bcihg.

Refercnce is*hereby made to application 8600527
(2169789), from which the present application is
divided. ' |



and j oini
{)et ractin
ond poin
points is
condi ti on
. mar gi nal
. that the
di st ance
el ongati.o
the outer
total are
the area

ng the elastic elenent and the interior marginal 20 portion; (3)
g the elastic elenment while retaining joinder thereof along the
ts so that material of the outer marginal portion between the bond
separated fromthe elastic element and in a mcro- 25 buckled~—~.
and -49- (4) controlling the mcrobuckling of the outer *{f
portion by controlling #=hdga~ea and spacing of the bond points so
area .of each bond point is between substantlally 0.05 and [err] a
bet ween adj acent ones of the band points i.n the direction of '
n of the elastic element prior to joining the elastic elenment to
| portion is between substantially 0.05 and 4mm and the
a of the bond points is betmeen substantially '5 and 80 percent of -

ofy th %Fgay SRC #ﬂﬂgﬁe r ortion.
2, A et hod accor I ng fo cég?rﬁ |nc udi ng -t eq& %;L)Eo :plir%véls%i gfoan

exterior paMed®riiténdeantst £itclaldny i Wedrd's 33e Hgo%ba\“ ng

bond points formed therein. A nmethod for elasticizing an openi ng “of

“di sposabl exgrérioy pahel awithl hn wﬁ&r elatfirae g&&%ub@idugt ReHeef er ence
to the acconpanyi ng draw ngs.

:opening,_an interior panel with an interior marginal portion

s .

along the opening and an elastic element, -comprising the

-steps of.._ e

(1) conbining the exterior pangl, 1aterior pansl and elastic ;h/

10

element to locate the elastic element between the outer and
interior marqinal portions with outer edges of the elastic
element and said marginal portions substantially-coincident,

'at least ohe of tie outer marginal portioﬁ or the elastic

1S

20

element including a plurality; of bond points spaced in the
direction A: elongation of the elasric element and trans-
versely thereo:é . _ - *

(2) jeining the elastic element and the outer marginal

portion along the bond points and to at least some of the

material of the outer marginal portion between the bond o/

points with the'elastic element in ah'elongated condition,
ah¢ joining the elastic element and the interior-marginai
portion;

(3) retracting the elastic element while

retaining joinder thereof along the bond poinrs so that

25

material of the outer marginal portion between the bond
points is separated from the elastic element and in a micro-
buckled condition ; and

o T
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(4) controlling the microbuckling of the outer
marginal portion by controlling the area and spacing'bf
the bond points so that the area of each bond.point is

2; a distance between

between substantially 0.05 and 3mm
adjacent ones of the bond poinfs in the di:ectiop of
elongafion of the elastic élement prior to joiﬁing the
elastic element to the outer marginal portion is |
between substantially 0.05 and 4mm, and the total area
of the bond poihts_is between substantially 5 and 80

percent of the area of the mutually facing elastic

element and outer marginal portion.

2. A method according to claim 1. inciuding the step_of:ﬁ.
providing an exterior panel for the garment inc¢luding the

outer marginal portion having bond points formed therein.

-

‘3. . A method for elasticizing an opening of a disposable
garment substantially as hereinbefore described with

reference to the accompanying drawings.
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