© 2169789 DI SPOSABLE GARMENTS This disclosure relates generally to the field
of dis- 5 posabl e garnments and in particular, though not exclusively, to
el astic constructions which -may be used al ong opéniihgs of disposable
“garnents’ to provide a formfitting closure, such as along a person's wai st,

| eg,-* ankl e, neck or wist. 10 The term "di sposabl e garnents” as used
herexh refers to those types of articles intended to be worn by persons

i ncluding infants and adults, which are designed for single use or
tenporary use and are neant to be di sposed ef after being used nce I nst ead
of being | aundered or dry cleaned 15 for re-use. Sone exanpl f 7329
di sposabl e garments within this general type are disposable dlapers t

i nconti nence garnents; hospital .garfrents such as surgical gowns, caps.and

booti es or shoe covers; single use g e e worn by patients
in a hospital such as d|sposable'pajgéESQQSAhEg ggég%ﬁgsband vari ous ot her
types of garnents, such as |aboratory coats, disposable shower caps, etc.
Singl e use or disposable garnments are nost" usually made of |ightweight film

or sheet material such as thernoplastic films, nonwoven -2- sheets of
t her nopl astic or ceIIqusic fibers, papers, coated filnms or papers and

vari ous conposites .more P£1£§§§e B8l ! Qe -
material s used for lgilsp rments are é?ist%?ng%l ﬁaﬁ* fﬁ -q] fthis
that are gsedposable garments. and in particular, though not. exclusively,
| to_elgstic constructions,which may be used along openings of
kg disposable garments to provide a form-fitting closure, such

~ as along a personfs,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,
lncludzng infants and adults, which are. designed for szngle
use or temporary use and are meant to be disposed of after
neing used once instead of being laundered or dry cleaned

1s for-re-use. Some examples of disposable garments within
this general type are disposable diapers- adult incontinence
garments, hospital qarments such as surgical qowns, 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 other types of garments, such as
;aboratory coats, disposable shower caps, etc. Single use
er disposable garments are most usually made of lightweight

film or sheet material such as thermoplastic films, nonwoven



- 5 -make a sewn garnent or article intended for long termuse and subject
to repeated | aundering or drycleaning. Further, disposable garnents nust
general ly be manufactured using techniques such as die-cutting, heat.,
seal i ng, sonic sealing, adhesive bonding, etc., instead of the sewing -
nef hods cust om 10 arily enployed fo produce textile garnents. Many -“w/

di sposabl e garments enpl oy sone fornfot 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 el asticized | eg openings
in 15 order to reduce | eakage around an infant's |egs, or sonetines an

el astici zed wai st opening; a gown or coat-like disposable garnent will

of ten have elsheeats &f Wheorophagtigsoroceddulasic Sfihers: papersa coated
person's wists; disposable booties or shoe covers nmay_ have an el astici zed
ankl e encir clfiidgr$H A% iRAPEDY andnvagignspeommositas af re cBmMmerasefci zed
opening to fit about a person's head. The prior art techni gues of which

are aware nmoSMeRSIRYY A MAEITIALF de TR MATATAAL H I GEOF o‘P""-5"1"“"31’\]/-\/S
G sposabl e DA ' d WLELESRY BEMSH 30 UL 160 SBPEEL %2R0 o
§32505T5 . e AR A ARE BT, ARk 1S5 EER ippy o
i npermeabl e QU LT 3G AW Adp@RE25PEUkindering or drycleaning. Further,
disposable garments must genérally;be_manufactured using QJ
. technigues such as die-cutting, heat sealihq, sonic sealing,
adhesive bonding, etc., instead of the sewing methods custom=
10 arily éﬁployed to produce textile garments.
hany disposable garments employ some.form.éf elasticized-.
body-encircling opening in order to provide'a.fotm-fitting
~¢closure with part of a person's body. For'example, a dispos-~
able diaper will often have elasticize&'leg opéninés-in
15 order to reduce leakage around an infant's legs, éf sometimés
. an elasticized waist opening; a gown or coaf-iiké.dispésable -
garment will often have elasficized wrist openings to'providé‘J
a snug fit about a person's wristg} diSpoSéble booties or
shoe covers may have an elasticized ankle encircling portion;_
20 and a disposable cap may have an elastiéized'opénihg to £fit
about a person's head.
The prior art techniques of which we areﬂéware most
generally used to provide elasticized dﬁenings for disposable.
-.garments are typified by patentsﬁrelating to disﬁosable

25 diapers, particularly U. S. patents 3,860,063,



"5 batt sandwi ched ‘between the liner.and the cover. In order to provide
el asticized | eg openings, '‘a strip of elasStdnmeric material is included in
. the garnents al ong the portions thereof which define the |eg openings.
in which the elastonmeric 10 - strips are incorporated in these

Nts involves joining the elastoneric strip to one layer of the
elthenﬁﬂu§62rnndcﬁ 328,3%2¢r, Thetddmpnsahﬂe/dinphrg portions of

one surface Q,f taégt_oégﬁéca?%reg g_iageka%% 'ﬂ%? laélg spaci ng

manner
gargg
gar mént

the 15

elastonerlc S

The t echni quesmer fsing n%; bi%idcpgmeap&m h@ﬁysﬁ-dﬁ slﬂém @ gar ment s
di scl osed i n rikRia pﬁiﬁ@é:&eé’ﬁfe%ﬁéeﬂéb%k %e)tafheraﬂadm

constructions. ~ These_ techni ques resul E sposabl e dlaper havi ng
el asticizéd PaFtofiandrkchedbakyeen Fhes Ilé'&eé'r a&éilt W@’Pecf%ﬁfe'ar ance. This
style of el agn ordst [y providg. edastécicedpilely ogeringspaesabl e di apers,

woul d be unac
25 garnents;

The

eg openi ngs.

S oF lad (il & dpepBiatod = S A U cper o having

a different gpmmantsmaldnglthe poptiehsptheremft which rdefiimss woul d be

advantageous
dlsposab&% garne
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anouter
strips are incorporated in these garments involves

joining the elastomeric strip to one laver of the
garment, either the liner or the cover, intermittently
bonding portions of one surface of the elastomeric
strip to one layer or the other, and spacing the
elastomeric strip from the edge of the garment

at the leg openings. The techniques of forming
elasticized openings in disposable garments disclosed
in these patents are also typical of other prior
art constructions. These techniques result in

a disposable diaper having elasticized leg openings
that have a ruffled or gathefed appearance. This

'style of elasticised leg opening, while acceptable
~ for disposable diapers, would be unacceptable or

undesirable for various other types of disposable
garments; also, elasticized leg openings for disposable
diapers having a different appearance than the

- typical prior art constructions would be advantageous.

Viewed from one broad aspect there is herein disclosed
a disposable garment of the type includina an outer

a



mar gi nal portion of material and an interi.or marginal portion of materi al
along a part of the garnent intended to fit along a wearer's body and an
elastic element joined thereto to provide an elasticised opening for 5 the
garrent, wherein (1) the elastic elenent includes an exterior surface.,
jOIned to the outer marginal portion of material along the opening and agv

i nner surface joined to the interior marginal portion of material along the
opening; 10 (2) the outer edges of .the elastic elenment, the outer
mar gi nal portion of material and the interior marginal portion of material
are substantially coincident: (3)~ 4 {52 outer mar gi nal ‘portion of material -
Is selected fromthe class consisting-of (a) conposite webs having 15 an
outer |ayer of nonwoven fibrous nmaterial and an inner |ayer of plastic

B e O
Phastic 1 I, 80y on of, mathl iR A4 4 H0%0sPERM B0 -HRH doitongq
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portion haVingjélﬁé8xﬂﬁéteto't%'provide‘an'elastLCLSed_opening for

5 tne garment, wherein
(1) the elastic element includes an exterior'surface
joined to the outer narginal portion ofzmeterial along
the opening and an inner surface joined to'the'interior .
marginal portion of material along ‘the openlng, :

10 (2) the outer edges of the elastic element, the outer
marginal-portion of material and the interior marg1na1
portion of material are eubstantially coincident:

(3’ the_outer maféinal portion of natefial.is selected
from the class oonsieting'of.(a)-composite webs having

15 an outer layer of nonwoven fibrous material and an inner
layer of pleetic'meterial, the inner layer being in
contact with the exterior surface of the elastic element,
(b) nonwoven webs of synthetic or.natural_fibres, or (o)
plastic films, | |

20 | (i) the outer marginal portion having a thickness

in the range of 0.19 mm to 1.1 mm when a

composite web, in the range of 0.l3lmm to 0.76 mm
when a nonwoven web; and in the range of 0.0076 mm
to 0.05 mm when a plastic film,

25 (ii) the outer marginal portion having a flexural



“rigidity in the range of 0.01 to 0.1 cmg when a conposite web or nonwoven
web and in the range of 0.002 to 0.008 cmg when a plastic film 5 (4)
“theﬁexterlor surface of the elastic elenent and t‘he outer margi nal portion
“aretn contact along an interface and joined together along a plurality of
boﬁ§;50|nts di sposed along the entire interface, the bond points being
spaced in the direction of elongation of the 10 el astic el enent and
transversely thereof, and (a) when the material of the outer marginal
portion is a conp03|te web, the area of each 2 bond point is 0.05 to 3
[err], the distance between nelghbeurlng bond points in the direction 15

of eIongatlon of the elastic element prior to joinder of the elastic

el ement to the outer marginal portionis 0.5 to 4 mm and the total area of
the bond points is 5 to 40% of the area of said interface, 20 (b)
when the material of ttigislity xnwghaarapgetoﬁnohglatnommdy&mvwﬁb, t he area
of each bond 2 point is 0.05 to 3 [err], the distance between nei ghbouri ng
bond points in the di nh@n ¢n eImposigatveh of hhawelvest webelagwderin prior to

25 JOlnder of the elastic elenent to the outer
the range of 0.002 to 0.008 cm-g when a plastic

film;
5 (4) the exterior surface of the elastic element and the
outef marginal'portion are in contact along an interface
. and joined ;ogethef along a plurality of bond points
disposed along the entire interface, thg_boﬁd points .
being spaced in the:direction of elongation of the
10  elastic element and transversely thereof, and
(a) when the material of .the outer marginal
portion is a composite web; the area of each

bond point is 0.05 to 3 mmz,

tﬁe distance
between neighbouring bond points in the direction

15 ~of elongation of the elastic element prior to

L/ | jo;nder of the_elastic elemént to the outer
marginal portion is 0.5 to 4 mm, and the total
area of the bond points is 5 to 40% of the area

| of said interface, “

20 (b) when the material of the outer marginal
portion is a nOanveh_web, the area of each bond
point is 0.05 to 3 mm>, the distance between
neighboﬁrjng bond points in the direction of |

elongation of the elastic element prior to

25 ~ joinder of the elastic element to the outer



- 6 =~ marginal portionis 0.25to 4 mm and the total area of the bond
points is 5 to 50% of the area of said interface, (€) when the material of

t he~outer marginal 5 portion is a plastic film the area of each
bogg point is 0.05 to 1.5 [err], the distance between nei ghbouring bond
points in the direction of elongatlon of the elastic elenent prior to = j
joinder of the elastic elenent to the 10 outer margi nal portio

is 0.05to 2 nm and the total area of the bond points is 20 to 80% of the
area of said interface; (5) wherein the elastic element is joined along the
bond points when in an el ongated congli tion and remains 15 joined only to
t he bond points when in a retracted condition to provide an el asticized
openi ng character- ised by mcro-ribbing of the outer nmargi nal portion of
materi al between the bond points. Therefore at least in preferred fornms the

20 el asticized for mftdind) poLEUHASiE00 .25 vy 4 nih S RASADEKe JREFRAL S
provide a tailored |look to the garnents instead of the 25 -7- ruffled or
gat hered openi ng typi cateafoPrtlioe Bondtpbihtenis 5 to 50% of the
area of said. interface,
(c) when the material of the outer marginal
5 . portion is a plastic film, the area of each
‘bond point is 0.05 to 1.5~mm2,'thé”distance -
between neigﬁbouring bond points in the
direction of elongation of the elastic element *
prior to joinder of the elastic element to the
10 _ outer marginal portion is 0.05 to 2 mm, and the
totai area of the bond points is 20 to 80% of
the area of said interface;
(5) wherein the elastic'element is joined along the
bond points when in an elongated condition and remains
15 joined only to the bond points when in a retracted | -
condition to provide an elasticized opening character- ~
ised by micro-ribbing of the outer marginal portion
of material between the bond points. '
‘Therefore at least in preferred forms the

20 elasticized form-fitting closures for ﬁéé with disposable

garments provide a tailored lock to the garments instead of the

25



"This allows the production of disposable garnments that have nore attractive
| ooki ng el asticized openi ngs. The construction can be enployed with
.diSppsable 5 diapers for exanple, but it is also.suitable for other types
ofadlsposable garnments such as panties, gowns, booties, shoe covers and the
like, .and results in a nore presentabl e appearance that may enhance or

|ncr dse 't he use of dispos- able garments. 10 Sonme enbodi nents of
the above broad aspects will now be described by way of exanple with
reference to the acconpanying drawi ngszin which:- Fig. 1 is a front .
perspective view of a disposable panty |ncorporat|ng el asticized | eg and
wai st openi ngs 15 accordi ng to one enbodi nent; fg 2 1s a side
perspective \Faffked (9% grthesad eppring Sypicgl of prjors qopstrictians
view of the side seamcon- struction of the panty of Fig. 1; 20 Fi g.
4 is a secti oS AklPWs the BFS??FEFQBd°ﬁaF’§-PPB§ﬁH’1(9f W% JFhat haye 1.
Fig. 51is a sectional view of_an elasticized. |eg band  of the nty of Fig.
1; Fig. 6 is WRATHATIYRWOPkIRdP §Ft Fi'é& ﬁ@ﬁ%gﬁ Zﬁ%n alternate

construct Fon. gl prdl 2P0 e 43 UhMoyea Wler Hagbddb s PO SPOCLI Ve Vi ew

5 diapers for example, 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-
able garments. . ' :
10 Some embodiments of ‘the above broad aspects will

a0w be described by way of example wiih reference to the
.. ~accompanying drawings in which:—
Fig. 1 is a ffont perspective Qiey of.a disposable
panty incorporating elasticized ieg and waist openings
15 according to one*embodimént;
Fig. 2 is a side perspectxve view of the dlsposable
L,/ panty of Fig. 1; )
Fig. 3 is a sectional view of the side seam con-
struction of the panty of Fig. 1; |
20 Fig. 4 is a sectionallview of the elasticized waist
band of the panty of Fig. 1; |
Fig. 5 is a Seétional view of.an elasticized 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 gérment:



t he dlsposable panty of Fig. 1; Fig. 8 is a sectional V|em1|llustrat|ng t he
joinder of the elastic elenent to the disposable garnment of Fig. 15
dusiwng the manufacture of the garment when the elastic element is in an
extended condition; Fig. 9 is a sectional view along the same plane as Fig.
8 i'flustrating the elastic element in its retracted condition in-the .g}
finished garnent; 10 Fig. 10 is a front perspective view of an
exterior portion of the disposable panty e§~-Fig. 1 depicting an elasticized
openi ng, when the elastic elenent -is in its retracted condition; Fig. 11 is
a photom crograph at 13 2X of one type of 15 material suitable for use in
a di sposabl e garnment, shown in plan view, Fig. 12 is.a photom crograph at
13.2X of the mater§id- of ﬁ’ga RersRestive yiew of Vit tRRZgi A hisportibanmeft

joined theret own i ts extended_gondition; 20 Fig. 13 is a
‘phot omi crogré%ﬁ él e(Panty ok Fige dtiructure i I I ust rated in Fig. 12
with the elastic 3& inits rgirac ed cong:tlon 14 is a

phot ori cr ogr aph’ atjfk 3 FnBectiopRd, ¥isw k}u§EF4¢ ngithe cjoinder of

fhe™™ 560t One’Rlastst ldnedt b cheP Ml oLk Piridnd of ' £iG! ' "
S during the menufacturelof the garment when the elastic
element is in an extended condition; -
Fig. 9 is a sectional view along the same plane as
Eig. 8 illustrating the elastic element in its retracted
condition in the f1n13he¢ garment;

10 Fig. 10 is a front perspective view of an exterior
port;on of the disposeble panty of Fig. 1 depicting an
elasticized opening when.the elastic element is in its
retrected'condi;ion: |

Fig. 11 is a photomicrograph a:_l3}2X=of.one.t§pe of
1S material suitable.for use in a_dispoeable garment,.
shown in plan view; ) - -
Fig. 12 is . a photom;croqraph at 13.2X of the material ;j

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.atlli.zx of the
structure illustrated in Fig. 12 wzth the elastic element in
its retracted condltzon,

Fig. 14 is a photomlcroqraph at 13 2X of the structure

of Fig. 13 illustrated in cross-sectzpn,

25



“front-view of the structure of Fi'gs. 13 and 14; Figs. 15, 15a, 16, 17, 18,
18a, 19, 20, 21 and 22. are schematic diagrans of various sections of a
~disposable 5 garment as referred to in part (c) of the follow ng descrip-
’ tignf Fir-g. 23 is a sectional view of a disposable garnent having a second
&glnent of an el asticized opening; and 10 Fig. 24 is a sectional

V|e <of a di sposable garnent having a third enbodi nent -of an el asticized
opening. (a) Figs. 1-10. Figs. 1 and 2 illustrate, in front and side
. perspective views respectively, a dié%bsable 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 joined together along side seans 16
to form a conpl et eBigar & isTRe Rhatomigrograph atdeX iblustwaping them a
single flat 2 bl ank cut t he approprlate conf| uration and fol ded
al ong crotch gBPPt Hiey Bgtﬁgﬁh ri3ramd stbarate front and

pancl 14 and rear FARE 180 rg 3 mlfi-ar@".offqr%.'e"i‘%ng%nari,e%f‘ze,af;%’?
Corer Cover C5qhehatiL"dA3 b ; Varidls sdefidns st S alffdsaBr "
5 garment as referred to in part (¢) of the following descrip-
- tion. . Lo i -
Fig. 23 is a sectional view ofle disposable garment
K/ﬁ : . having a second embodiment of an elasticized opening; .

-

and __
- 10 . Fig. 24 is a sectional view of a dieposable garmeht.

having a third embodiment of an elasticized.opening.

(a) Figs. 1-10.

Figs. 1 and 2 illustrate, iniitont and side.perspective
views respectively, a disposable panty 10 including an
15 elasticized waist band 11 and elasticized leg bandsjlz and
13, I : ' o -
The panty 10 has a front panel 14 and rear panel 15 joined
together along s;de seams 16 to form a completed garment.
The panty 10 can be made for example, from a sinqle flat
20 blank cut to the approprlate conflguratlon and folded along
crotch portion 17 between the leg openings or from_separate

front and rear panels seamed togethef along the crotch

portion.



An absorbent batt 22 is positioned between the liner 20 and 5 cover 21
and may be secured to either the liner or the cover; or both, by any
suitabl e means well known in the art such as lines or dots of adhesive,
pressure sensitive tapes, sonic seals, heat seals, etc., or the batt naxﬂpe
encl osed by but not secured to the liner or the cover. 10 'As_showgy
in Fig. 3, the side seans 16 are forned by seam ng together contactlﬁg
portions of the outer cover 21.by3éhy‘3uitable means wel | known in the art,
such as sonic sealing, adhesive bonding, heat sealing, adhesive coated
tapes, etc. This leaves a narrow fin inside the garnent, 15 which can be

de relatively n 0 &%ﬁp [ 20 0,46.40 1.27 C _
vn\?dg So as to %n?rntféz)\é\ffﬁgeaﬁoaﬁﬁ? 31[4 t he sx_:teegn‘%lgoac"g egiéll%%gﬁ_ﬁepm;gr g%F of
the garment. ofie!i $hé Ec&hSLrieRILAC d L dEs U -
dispgsable garnment including an eIas?i??Eggﬁggﬁpion“é%%%rﬁfnﬁégﬁf?ﬁen°" to

present 20 EFiyentd and THY ArB6aYEiHRYEAHRN I aﬁf&‘%%&‘cﬂ-t&ﬁ@? 21,
construction of elasticized openings in a disposable garnent such as at the

wai st and | edm absdrbehtisatt! 22past pokl tibhad Ydtwden thé Pheki so-ang |

illustrates the construction along the waist 25 band 11 of the panty 10,

and the Sect icover dlvand may.bé setusedattes eliitherontti¢ inep StotHet he | eg

bands 12 and 13. As illustrated in these two drawnngs, t he outer cover

21 of the pasoyen, ¥ jothydrysanyt suitablal memns ekl datewn | gethé3aetk

fi brous nonwoven nmateri al , o

_ such as lines or dots of adhesive, pressure sensitive tapes,

sonic seals, heat géél;, etc., or the batt may be enclosed
by but not secured to the li;er or the cover. .

10 As shown_in.?ig..3, the. side seanms 16 are formed by
seaminq together contactinq_portions of the outer cover 21.
by any éuitablé means well khown in the art, such as sonic
sealing, adhesive bondihg, heat sealing, adhesive coated
tapes, etc. This leaves a narrow fin inside the garment,

15 which can be made relatively narrow such as about 1/16 to

1/2 inch (0.16 to 1.27 cm) wide so as to minimize the amount of the seam
located along the interior of the garment. Any'suitable -g/
side seam construction can be used in a disposable garment
including an elasticized portion according to the present

20 invention.

The present invention is conéerned with the construction
of elasticized openings in a disposable gérment such as at
the waist and legs of the disposable 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.



“and an inner layer 24 of plastic materialy this 5is a
particularly-preferred-material for use with the elastic construction of
.the present invention in a-disposable panty and i.s .nmore fully described in

the co-pendi Ag anARlidr4€8d Oin Ehbiamivb H%ramn@t;'altwtdié&g Di sposabl e
Undg&pants, such as Infant's Tral ni ng Pants and the Like tijed on the

f 10
saneXdat & heCQNi€@th 2} af the;panky igopztvoxlaversisheat materiaksi gnee of
_t{li Sfapplticaﬁximng%rsw\?ef nlg%e:Sﬂ of eli&_biuq‘sl Qidi‘mtiﬁergfiaéil.seﬂ)&ﬂgg alcong
its first or exferioy surface 0 rai na rtjon.,of Iayer 0
t he outer co@é’i3 2p ?#“‘T?I'é gﬁ‘%ﬁ&ﬁﬁ E%pgit’g%i% aﬁd"eﬁ%ﬂe;drg? gits opposite
second or Si ndexr & pdcickewYat byeprafgrnel materdaloffathaissdykthle | i ner 20

of the garne f.erdq 1. QS ,.eloqnd 2, I | ement 20 25
extends enti %gy%%ﬁjﬁb&%%gfﬁs?tggﬁdofltgg lpﬁ'.ee paﬁ:t ?@gd@hﬁg there wll
be a portionisf a|dispesablbecpanty andnde morehdmily despribed the
mar gi. nal = por tsi PaR; hC : put of the
wai st band 1?:}32:5@61%%%&%@9O???%%éé?‘f’tahegeffgfg%ﬁg e tei'pment _ l-J’oi ned to a

mar gi nal . por @torrlofentitled DigpesablieoPnderpaats, Wit asknérnbb®ut the

bal ance b t heafiitg bPdwed land ghéatlike EQQE i0W) thavddndidate an elastic .
el enrent 30 extends, gbout he'C|iéfnfereB§§agﬁothe 30 [leg opening 12 and

has its firsteFewbihy LSy FeEialalo;, QH@3qqﬁﬁ§nq Y& 24 of a

mar gi nal the assignee of this application. |
As shown in Fig. 4, an elastic element 25
is joined along its first or exterior surface 26
15 to a marginal portion of layer 24 of the outer cover
' 21 of the disposable panty 10 and joined along |
its opposite second or inner surface 27 to a marginal
portion of the bodyside liner 20 of the garment. '
Referring back to Figs. 1 and 2, the elastic element
20 25 extends entirely around the waist band 11 of
the panty 10; thus, there will be a pdrtion of
elastic element 25 joined as shown in Fig. 4 to
‘the marginal portion of the front panel 14 which
extends about part of the waist band 11 and another
25 portion of the elastic element 25 joined to a marginal
, pgrtion of the rear panel 15 of the panty which-_
— : extends about the balance of the waist band 1l. '
" similarly, referring now to Fig 5, an elastic
element 30 extends about the circumference of the
30 leg opening 12 and has its first or exterior surface
31 joined to the inner layer 24 of a marginal.

'\_/.



- 12 - portion of the outer cover 21 about the |eg opening and its second
or inner surface 32 joined to a marginal portion of 'the bodyside |iner 20
abowy a leg opening. A simlar elastic elenent extends about the |eg,
opgg¥ng 13 in the sane manner. 5 Referring again to Figs. 1 and 2, an .
el astic el ement 30 extends about the circunference of each |l eg band 12 a;ﬂ
13. Figs. 4 and 5 illustrate a first jinportant character- istic of the
present invention according to whi ch 2he elastic el ement 25 is joined to

both the bodyside liner 20 and outer 10 cover 21 of the disposable panty
about the waist band 11; simlarly, the elastic element 30 is joined to
both the |inePoptigndoduthe enker Tovsri2k abouy Sheulegaopeninghanddts
openings 12 and 13. Figs. 4 and 5 further illustrate a second inportant 15
char act eri st i 8e6PnREherpiasen surfane o atebredngot 3 marginaie portdonedde
of the elastic elenent 25 s coincident with_the outer edges of the

bodysi de | i netheoPadysifeelingre 2 AboH: ot }egaPPeRingp | & gdimddar wlastic

line AAAin Fi 4. Simlarly, the outer_ edge of ,the_elastic elenent 30 is
nes e (1r9 peRing 1Pndn Hhe same mannar.

20 conciden?gﬁf?ﬁttﬁ§t6 _ 3+8€ _ &N
2ot gechegh Ltk SRR AR S1F 430 71 GH LELBMANSYBA a0
LD L1000 GEsSRET sl A I RS Sl 13 A,
10. The outer edgeﬁieé,tHe§ﬁd§%V%@%ué¥£HE£“§ £PPgP8mortant  character-
istic of theipresent'inventionJaccordinq'té'which the elaétiégl
‘element 25 is joingd_té'botﬁlthe bodyside liner 20 and outer
10 cover leoflthe di#posable'pgﬁty abcuﬁlthe waist band 11;
| simiiarly, the elastic element 30 is joined to bpth the
liner 20 and outer cover 21 of'the'padty about each of the
leg dﬁenings_12 and 13.
Figs. 4 and 5 further illustrate a second important
15 charactéristib of thé_preéent inVéntion aécordiné to which -
ﬁhe”outef edge of the'elastic eleﬁenﬁ 2$ is coincident with
the outer edqés;of the bodyside liner 20 and ocuter cover 21, g;
which relationship is denoted by the line A-A in Fig. 4. |
Simi;arly;_the oﬁter edgé of the elastic element 30 is
20 concident with the outer edges of the bodyside liner and
ocuter cover 21 about each 6f the leg openings 12 and 13,
which relatiohship is indicated by the line AQA in Fig. S.
Thus, the outermost edge of neither the liner 20 or cover-21
_extends beyond the outermost edgé of the elastic element

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

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



* -13- -made coincident during manufacture of the garnent by sinul- taneously
cutting through the outer-cover, elastic elenment and bodyside |iner or by
_ approprlately registering. cuttlng of the outer cover and liner relative to
) %}ut er edge of 5 the'elastic element. The sectional view of Fig. 6
strates an alternate construction for a di sposabl e garnent
|nc ‘porating the above two features of the present invention in a
di sposabl e garnent which has a singljg Layer 40 at an opening that is, 10
elasticized. In this version, an elastic elenment 41 has its first or
exterior surface 42 joined to the |ayer 40 about the opening. The layer 40
is folded over the elastic elenent 41 and the second or inner surface 43 of
the elastic atadeoincidentdduvingemanufadturer ofortheoyattmntf Hyhesimylos
40. 15 This drawing illustrates an alternate.formof the first nmentioned.
char act eri st itangousiy ¢whbingobhroughhshet buterasovern| @lantit] dlegented
to a [ayer of garment material along both of its surfaces 42 and 43, with
the | ayer on aKbk hodpside  hiner sar| gYepemfﬁprémprlin inegistiesting] cukting
portion 20 of the sane layer that is joined to the other surface of the

el astic el em@ft .thenoutey h@%%ﬁoﬁﬁdchif‘&é't Eplative o the autay edge (9%

el astic t 41 is not strictly coincident with the outernost edge of
t he rayeS %%?ué}ﬁﬁﬁ?%lﬁﬁ #ne8Fti on 40b thereof is folded about the outer

edge of the 25  ehstls- €18 R vidw oF"81. 9% 1AL AP Sf MG LAEL 40
| construction for a disposable garment inccrporating the
— : " above two features of the present invention in a disposable
garment which has a single layer 40 at an opening that is,
10 elasticized. In this vers:on, an elastlc element 41 has its
first or exterior surface 42 joined to the layer 40 about
the opening. The layer 40 is folded over the elestic 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.
1S This drawing illustrates an alternate form of the first
. mentiondd . characteristic of this invention, in that the
elastic element 41 is joined to a layer of garment material
along both of its Surfaces'42 and'43, with the layer on one
side of the elastic element'comprising a folded-over portion
20 of the same layer that is joined to ‘the other surface of the
elastic element. As to the second characteristic, the outer
edge of the elastic element 41 is not strictly coincident
" with the outermest edge of the layer 40 siﬁce the bight
portion 46b thereof is folded about the qufer edge of the
25 .  elastic element 41. The bight portion 40b of the layer 40

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



I's to be adjacent the outer edge of the elastic el enent of - 14 - 41,
Thus, for the purposes of the present invention, and as$ used in the clains,
the tlerm "substantially coincident”™ with respect to the outer edges of an
el ggFic element and the layer or layers of the garnment to which it is

joined is 5 defined to include structures as illustrated in Figs. 4 a6375
in which the edges of the layers of @?e garnent and the elastic elenent are
exactly coincident and also the structure as illustrated in Fig. 6 in which

the difference between the outer edge of the elastic elenment and a fol ded
layer to 10 which it is joined differ by no nore than the thickness of

t he | t I ch I ' I lS 4P . t f

Several el enchté ohAiBe fede MIAEHnT 0L PE, nElFefly ThyEhiiRa, b S
ral elen _ _ . G

Curting of an is i8, EASTRIRNS, 43 Nocl TAESPLACLEL Y CRLPETAAR ey

el astic el emepaspedBetbolfiad et Wifds UsE | &7 @fadbUNelbnBht afid the .

sui tabl e for disposabl e garnents such as gowns, caps, booties and the

that do not regyereornlayedsd ofuitde |Fastiénestd WhiehP28! ¥sl§oided is
Figs. 7-10 illustrate a third'inportant characteristic- of the present

inventions TaeStnddavbngaciludes isriuctures| st illastsated?incFligsl i Gridie

wai st openi ng of the garnent as shown in Fig. 1, it being understood that

the joinder o5 ihewbiaht thecledges oSB(thmdldgers éfgtheSgarneit and the

| h elastic elemenﬁ are exactly coincident and aiso the structure
as illustf;ted in Fig. 6 in which the difference between the ™
outer edgé ofitheﬂelastic el%ment and a folded layer to .

10 which it is joinéd differ by -no more than the thickness of
the layer to-which the elastic element is joined. The outér
edges of these severa; elements can be made substantially
coinciden: when a qérment is_manu£5ctufgd by folding as
described or by appfopriately :egisterihq the cutting of an

15 'outer'éover and a liner relative to the outer edge of an
elastic elemeht. The folded edge construction as shown in
Fig. 6 is suitablg for disppsable garments such as gowns, gj .
caps, booties and the like that do not require inner and |
outer layers as in the panty 10.

20 | Figs. 7-10 illustrate a third -important characteristic
of the présent.invention._ These drawings illustrate the
elastic element.zs encircling the ﬁaisg openin¢ of. the
garment as éhown in Fig. 1, it being understood that the
joinder of the elastic elements.BO and 41 in Figs. S and 6

25 will be the same so that the ensuin;.description is also

applicable to these drawings.



- 25 wll be the sane so that the ensuing description is also applicable to
t hese draw ngs. -15- Considering Fig. 7 first, the margi nal portion of
theouter cover 21 of the panty 10 to which the elastic element 25 is
" joingd includes a plurality of closely-spaced bond points 50 extending
abBﬁg the entfire circunference of the 5 waistband 11 of the garnent. As
expNdi ned in detail- below, the bond poisit=s 50 may conprise fused areas or
‘enbossnents in the material of which the outer cover 21 is nade; the bond
points typically extend along the entire surface of the sheet from which
the layer is made as suggested by the group 10. of bond points 50a in Fig.

7, but it is inportant at, the_bond,pgints 50 be forped_at |east along the
nar gi nal portion(ﬁé§Qﬁ£$éﬁ&ﬁqt 1§miZhg#ﬁ§Ee i pazgipah portion gf, the

h I [ I ' | S 44i ngd he, [ ded
ctretched condtieh SEIThd hedler sF P 8R5Y e Cocvhipn, Bpd e TAsRIG L omem s
th ti | & aw Fi h ' ' h d int.50
speces-trom: ¢4 T4 i il s e BB TORSaRR G 20 o

sti g?gag S
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di rectiongof Ja3naMdr f dHocid aghifest S TeRk exp818aSinC @haliNbelau 5
joined to the bond points 50, and may or may not also be joined to the
material of thhedBotid PVRits ISPahapetonpeiBanduBetinagedscdr’ ebossments
in the mgtérial of which the outef cover 21 is made; the
k/- . bqnd pointsltypically extend along the entire surface of the
sheet from which the layer ;s made as suggested by éhe group
10 of bon& points'SOa in Fig. f, but it_is impo;tant that the
bond points 50 be formed at least along the ma:ginal portion
of the layer to.which ﬁhe elﬁstic-élement 25 is joined. The
Aelaétié eiement 25 is joined to thé garment whep in an
extended or stretchgd c;ndiﬁion during manufacture of the
15 panty 10, illustrated in the sectional view of Fig. 8. .As
shown in Eig; 8, each bond point.SO is spéced from its
neighboring Sond points in the direction of elongation of
the elastic element by a discrete diétance ds'_ Neighboring
bond points also are spaced frbm each other in the di:ectioh
- 20 H-transverse to the direétion of:elongation o£ the ela#tic
element. The elastic.eieﬁgnt 25.is joined to the bond
points 50, and may or may nﬁt.alsé be joined.to the matérial'
of the outer cover121 betﬁeen the bénd boints'when first
attached thereto in a stretched condition during part of the
25 manuféccurinq process. .Aftef manufacﬁure of the panty 10 is

compieted,'however, the elastic element 25 is allowéd to



attached thereto in a stretched condition during part of the 25
manuf acturing process. After manufacture of the panty 10 is conpleted,
however, the elastic element 25 is allowed to -16- retract, which .
condltlon is illustrated in cross section in Fig. 9. Wen the elastic -
el ement 25 has retracted, it remains joinedéte the bond points SO of the _
outer cover but it is not joined to the intervening sections of the suter 5
i cover between the bond points. The retfaction of the elastic el enment 25
' while remaining joined only to the bond points brings the bond points

I h he. d
e T S s A A
of the OUt%‘ OVg! %%ﬁ tnbek E'E:.Ehﬁl%’éi’xtp‘}.smh%s "{Hbl s O '“t?“ s

depicted in g 9 by e curv sections or mcro-ri ‘t He” out er

cover bet wegiy i}gsa bpHhe81 8B5S tnE son&OFw?&% 5 < e8d Yutd té&@ﬁwt 10

al ong the wai st nd area to further | ustrate the nature o

constructi gre Wiemdee; @iﬁé&' £018he €heERNenitd SecRlildid &k th\éerahééﬁe

m cro-buckling or mcro- ribbing 51 of the outer cover 21 is illustrated in

Fig. 16 whicdveximdeiseén aER¥CHEAEY polinthae clmhe! irettRiEYn E (1Y Fifstic
11- 14a. The. photoni crographs of Figs. 11-14a provide further 20

el uci dat i oreledmdrie 2%iwitileofemainiast joitledanlyt e tlie -bams ald ingsar nent
in accordance with this invention. Fig. 11 is a 13.2X enlargenent of a
portion of btngs #the bond points closer together, ehown as distance dr
in Fig. 9, the distance_dr being less than d,. This'results gj
in a micro-buckling or micro-rfbbing of the outer cover 21
10 !between the bond points, thCh condition is deplcted in -
Fig. 9 by the curved sections or micro-ribbzng of the
outer cover between the bond points. Fig. 10 shows the
exterior of the”penty 10 along the waist band area to further
'illustrate'the.nature of its construction.ﬁhen the elastic
15° element 25 is retracted. Very fine micro-bucklinq or micro-

ribbing S1 of the outer cover 21 is illustrated in Fig. 10

which extends transversely of the elastic element 25.

é' (b) Figs. 11-14a. |
| | ' The photomicrographs of Figs. 11-145 provide.further
20 elucidation'of the joinder of an eiastic.element to a dis-.
poseble garment~in.accordance:with this invention.
Fig. 11 is a 13.2X enlargement of a portion of'material
for the outer cover 21 which, as previously described is a
two-layer compositeqstrﬁcture consisting of an outer layer
25 23 of non-woven fibrous material and an inner layerl24 of

plastic extrusion coated onto the fibrous outer layer 23.




'for the outer cover 21 which, as previously described is a two-1|ayer
conposite structure consisting of an outer |ayer 25 23 of non-woven
fibrous material and an inner:|ayer 24 of plastic:extrusion coated onto the

fibrous outer |ayer 23. -17- The_nepwoven fibrous outer |ayer 23 was L
therNgl | y. bonded so that the fibers thereof fused to one another to produce
a sertes of bond points SO  The bond points 50 are snooth glass-Ilike fused
zones of the layer 23, whereas the 5 remai ning material of the |ayer

bet ween the bond points is relatively rough or fibrous in surface texture.

Further, thenBondnieivns fA® s duddr Oia%é'ﬁiﬁs WAE' ERErhAEL ¥ CHEhAeAT
mat eri al between the bond points is flexible. Wen the inner |ayer 24 of

plastic mat gsi 8hatSt8%! FUSHaMy GO £ ) . .the. o yer. 23, the
plastic material in nolten forﬁ?ﬁive oggﬂﬁ%gh‘%d ﬁ%i%%gfgg?hgobond poi nt's,
and al so adpepdacio at ke rfiiew afs baicpaintetSeen The bond points HOtare
usual ly at a | esser degree of adhesion, thereby resulting in an enbossed
conposi t e ‘weheoothhglamset Jikentfused ddrnestofit eue | hajdr 23, wWiexnsasethg
rectangul ar in shape, but they nmay have other configurations such as

- circul ab, tremajning maberjadalof dihe lEyexiiketween bthedkondcpointsi 4§ bond
points 50 in the direction of elongation of an_ elastic element, generally
ci r cunf er entrdRrtidedyi yoush O GRIAUR ki syrface otegtypee| ERFEReEd, s

identified.as [err] in Fig. 11. It will_be noted that the bond points, k50 of
Fig. 11 aretaprgﬁggdppﬁnts SO are stiff or rigid, whereas the remaining

| material between the bond points is flexible. When the
~ inner layer 24 of plastic material is extrﬁsion coated onto
‘10" 'the outer layer 23, the plastic material in molten form
 develops high adheSion'tb the bond points, and also adheres
to the fibrous material between the bond points but usually
at a lesser degree of adhesion, thereby resulting in an
embossed composite web. The bond points are illustrated in
15 Fig. 11 as being rectangular in shape, but they may have
other configurations such as circul;r, triangular, hexagonal,
etc. The distance between neighboring bond points 50 in the
—/ direction of elongation of an elastic element, generally
circumferential relative to the opening which is to be
20 elasticized, is identified as d, in Fig. 11. It will be
| néted that the bond points 50 of Fig. 11 are arranged in
‘alternating staéqered rows, but aéain, other lineal érrange-
‘ments of the ‘bond ﬁoints may be employed. _
- The photomicrograph of Fig. 12 illustrates the material
25 of Eig.'11'in.cross-Section-wﬁen an elastic element 25 is

joined thereto in a stretched condition. Again, the distance



" alternating staggered rows, but again, other lineal arrange- nents of t he
bond points may be enpl oyed. The photom crograph of Fig. 12 illustrates the
materi a

25 © of Fig. 11 in cross-section when an elastic elenment 25 is
joined thereto in a stretched condition. Again, the distance - 18 -

bet ween bond points SO is shown as=[¥r in Fig. 11 This photonicrography/ -

represents an internediate step in the manufacture of a disposabl e garnent

such as the panty 10 during which the elastic elenent is joined to the
outer 5 cover 21 and the liner 20 while in a stretched or el ongated

12,

t he el astici&l

:-_condltlon

brtweeme bonsh paints HE0 specshownmased _alin i Fi.gs-1drated in Fig.

the elastic el enent 25 was stretched to an el"ongati on of 50% when
jOIned to tﬁnlsophotat1amddnauh presdéires nannén: ekhedta&be&téu)
The photontcrograph of Fig. 13 illustrates the material of Fig. 12 after

Renmarmiacture e fl 2 dbaresabder germend isiich @sarths qanty

simlar to that of Fig. 11. As is_evident fromthis photontcrtgﬁﬁph t he
bond p0| nts QOdH&'\}é‘goé‘@’ﬁ-‘ﬂ?a"ﬁF HHREFiEoBLERERTIdE JOINRE T TRA IV the
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an elongation of 50% when joined to the cover 21 and liner
20 in the menner illustrate¢._

The photomicrograph of Fig.-l3 illﬁstretes the materig}
of Fig. 12 after the elastic element 25 has been allowed to
retract and is a plan view similar to that of Fig. 1ll. As
is evident from this photomicrograph, the bond points SO
have Seen-drawn_close: together due to the retraction of the
elastic element 25. The photomicrograph of Fig. 13 is at
the same degree-of'magnification, 13.2X, as the photomicro-
graph of Fig. 11, and_it can be seen that the distance dr
between the bond points after retraction of the elastic
element is less than the distance d.s between the bond points
at the time the.elaStib element is initially jdined to the
layer 21 and liner 20.

The photomicrograph of Eig; 14.illustrates the material

of Fig. 13 4in cross-section. Again,-it.will-be noted that

. the bond points 50 are closer to each other following retrac-

tion of the elastic element. Most clearly shown in this

figure, however, is the micro-buckling:or micro-ribbing of

még_t ;}fhoto cro f%ggfig;olzlt%ﬁ}ﬁ%eéf at the sarre "

dhad| e herghesti c18h@MR LS Sdd)idtAlddhddi €8d tO
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;Iayer 21 and liner 20. The photom crogr of Fig. 14 illustrates the
material of Fig. 13 in cross-section. ain, it will be noted that the
.bond points SO are closer to.each other follomnng retrac- tion of the

elastlc ele oJ@E¥ fgf%ﬁﬂiis &“tb”fgg'ﬁet ggﬂﬁ'rrayer the

o;bucklln or mcro-ribbing o he oute ue to the
ret racti on ofe %t 2% enthis opesultssincthe: outen [qovRnR e? cover 21 °

havi ng Very'HdViﬁErvéE?(f@hérsttbbtﬂgnéloknriUWﬂH%“Sl”lﬂré”wverse to the
. direction of retractlon t%atlon f:;('j}:s)tlc el enent, best
a

i |lustrated &ioaqEl QQEFWQEQ¥P¥§9 hEbenf éFG&F&ﬁW etragEim ox of the
mat eri al of F('a(iﬁi alormdile ﬂdn) Ehflanerelaae&uoueine*mf. eswlnniwimtedo

L ST ey P e ey TN
structure, butt tmafalsheanaatenéal bﬁcEies.dHerag@del.frcDurrhtgarlal of the
Che Tnitial CotIRion SF Ehe efaseis Elohdng Skl odifyer] O0C 00T OF
the el astic dldmsfirated hin Shigsh 139géaboﬁbep@1m5§=i|°s element cantly hi gher
than its:3dheUnfidd §SEnéd@UEE £hEXHBHA BB%%'sa'sob%éQFd‘f‘.{hé hee bond poi nts.
their smooth glass-like rigid structure, but the
elastic element becomes disengaged from material
-of the outer cover between the bond points to which
it may have been joined during the initial condition
15 shown in Fig. 12; this is because the adhesion
of the elastic element to the smooth rigid bond
points is significantly higher than its adhesion
to the rough'flexible material between the bond
points. - : :
20 (c) Figs. 15-22 .
The following presents an explanation of
the mechanism we believe provides the foregoing
finely ribbed-like elasticized band for a disposable
garment.
25 There are generally three phases to the mechanism
_ " as depicted in Figs. 15-22, which are shown two
— - dimensionally bearing in mind that the mechanism
‘occurs across the depth of the bond between the .
elastic element and outer cover bond in a similar manner.
30 'With respect to the elements identified in Fig.
15-22: : :




20 (c) Figs. 15-22 The follow ng presents an expl anation of the nmechani sm
we believe provides the foregoing finely ribbed-like elasticized band for a
di spesabl e garnent. 25 : There are generally three phases to the
negﬁgnlsntas depicted in_ Figs. 15:22, which are shown two dinensionaliy .
bearing in mnd that the nechanléﬁtoccurs across the depth of the bond -
between the elastic elenment and outer -cover bond in a simlar manner. 30
Wth respect to the elenents identified in Fig. 15-22: -20- w = width of
the bond points 50; [err] = length of outer cover 21 between bond p0|nts
when el astic elenent 25 is attached in stretch- ed condltlon 5

[err] = length of stréfdﬁeﬂléFﬁstctBFePEHﬁ podnyys S Q&Huﬁttcﬁ outer cover
when el astic elenment s co trg&% err = |l ength elastlc el ement  when
retracted; [err] = fdfgeTr ot d°fo H&e €P&§F¢?¥a en (pops points
position [err]; and t = tdheékneiaseicodlemen®y@s ild fdtkchdd ih! seiéeErd
in Fig. 15, the attachnente@hecﬁd;thenelastlc el enment is stretched and
attached to the

) ls = length of stretched elastic element°
dr_=:length of outer cover when elastic element is
' contracted- _
1r =_length of elastic element when retracted-
_ FT = force required to hold elastic element in g)
10 " . . position l'--and : ' '
t= thickness of outer cover. | :. ' .

In phase 1 1llustrated 1n Eig. 15 the attachment
phase, the elastic element is stretched and attached to the
outer cover material (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 places a compressive load on the outer cover materlal
‘until it reaches its load carryinq limit and fails by buck- B
ling. In phase 3, Fig. 17, the retracted phase, the portion -/
20 of the elastic element between the bond points returns to
“its'oriQinal unstretched lenqthfﬁhile_the outer cover material
effectively remains.the sane length bnt is in a buckled
condition between the bond points.
In the first phase, Fig. 15, the elastic element is
25 elongated by the application of an external force and joinec
to the bond points 50 of the outer cover during the manufac-
ture of a garment. Fig. 1l5a is a free body diagram illustrat-

ing the force applied to the elastic element to stretch it



“outer cover material (which is effectively in an unstretched 15 state).

In phase 2, illustrated in Fig. 16, the buckling failure phase, the elastic
_eleqpnt is allowed to contract which places a conpressive | oad on the outer

cugr material until it reaches its load carrying l'inmit and fails by buck-

ling.. In phase 3, Fig. 17, the retracted phase, the portion 20 of the

el asWi ¢ el enent between the bond points2teturns to its original unstretched
|l ength while the outer cover material effectively remains the sane |length
but is in a buckled condition between the bond points. In the first phase,
Fig. 15, the elastic elenment is 25 el ongated by the application of an
external force and jqjngd to the bond points 50 of the outer cover during
the manuf ake g "Fgar AhtWhich lengthsther pdasticy edementmiid | ust r at -
ing the force applied.,to the elastic elenent to stretch it - 21 - to
length "[ erJﬂj’n,egr;tt%ﬁrlﬁ'n hond iRPineS el akhe cfarefereani rpd fodhodd e bond

poi nts. The fqr.ce required to hold an el astic elenpengt at a stretched
| engt h "[eﬁ(j']as R Al R FEEetehed I eRFEH ﬁF‘BE SaReben Setermined

i R 3 Wt i AR ol
sl gbe gf t kjfgg‘glt%)e “tl):[e;te'rvfeen ihsg %éé;p%%‘]é’n%% £bt) 1{8ear "4Brings"'1'd Hdokd ¥
Law: ' : g :
(Eq. 1) F = K(L, - L)

4

.\u? With reference to Fig. 1lSa: .
'(Eq. 2) Fp =Rg{L - L))" | :
10 Where "K " is the slope of the line between the displacement
(Ls - Lr) and ”FT" the force developed upon stretching the
elastic element from retracted length ”Lr" to stretched
length ”Ls". The elastic element may not behave as a linear
spring but the force can be determined'embirically as a
1S  function ”KE" of the displacement. "KE" will represéht the
spring constant for the elastic element, which is assumed to
generally remain constant as the change in length of the
elastic element increases. At any stretched length "1" of
 the elastié element, the force "Eg" in the elastic element
20 is: : . : |
(Eg. 3) EE = KE (1 - lr).
The relationship of equation 3 shows that a higher spring
constant and/or a higher elongation will result in a hiqhef
force."FE".
25 Fig. 18 is a free body diagram ;llustratinq the forces

on the composite structure at any phése. . In Fig. 18, "F" is



([err] - [err]) and "[err]" the force devel oped upon stretchlng the elastic
el ement fromretracted length "[err]" to stretched length "[err]" The

el astic el enent may not behave as a linear spring but the force can be

de qﬂnlned enpirically as a 15 function "[err]" of the displacenent.

_"[err]" will represent the spring constant for the elastic elenent, mhlciy
I's assuned to generally remain consta.ntzﬁs, the change in | ength of fthe

el astic el ement increases. At any stretched length "1" of the elastic

el enent, the force "[err]"” in the elastic elenent 20 is: (Eq. 3) [err] =
[err] (1 - [err]). The relationship of equatifr 3 shfrs thatha Elghfr

spring constant d/or.a_hi gher ngati on w resu I n a higher force
Ferr]g oARY ex eﬁ“ﬁl for gg ﬁthlgé (ﬁﬂ’y‘ﬂ?%gﬂ-‘eﬁﬁﬁ'-icF ek ementi ?ﬁg"fbsces

ha In Fig "E s
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outer coveriihrigire ﬁ%ﬁgoﬁée%f Spe®Bleare cavast imhugh the Thond Pistar) c
b 1 therefore: - -
(o 4y By Qe reladtik to1 bllénte! B3 BUsn %ﬁeﬁi& keet TR el - N
fol | ong (Qum I pil?éefércgs‘m{xgi‘. be E%[x]a]&ng:gr zetY ['ﬁ{éll'efol‘ggr] (2) in

phase. 2, assuming the force [err] 1s n
(Eq. 4) F + F =

E
These forces vary in the three phases as follows: _
(1) in phase 1, F = F,, F, = 0, and Fp = F,. ~
(2) in phase 2, assuming” the fdrce-FT is no longer
10 applied to the elastic element, F = O, énd;E;“¥ EE.

(3) in phase 3, F, F_ and Fg are all effectively O,
disregarding any.minof residual forces in the
elements.

In ordg: to reach phase 2, the beginning of buckling failure}-
15 the force fEE” must be aﬁ least sufficiently large to ggnerate
force "Fm" equal to the critical load of the outer cover _ gj

material; to reach phase 3, the force "FE" must be greater
~than this critical load..
In phase 2, the outer éover material appears as an
20 eccentrically loaded column with a compressive'force Em
located at a distance of t/2 from the neutral axis of the
column, where "t" is the thickness of the outer cover material
as shown in Fig. 18a. If we consider that t/2 is a very

small value, we can approximate the column as one basically

25 loaded at its neutral axis. The generﬁl equation for the



-.10 . applied to the elastic elenent, F =0, and [err] = [err].

(3) in phase 3, F, [err] and [err] are all effectively 0, disregarding any
mnQr residual forces in the elements. In order to, reach phase 2, the

* begisani ng of buckling fail'ure, 15 the force "[®erf]" nust be at |east
sufficiently large to generate force "[err]" equal to the critical |oad of -
theNouter cover material; to reach phase 3, the force "FE' nust be greater
than this critical load. In phase 2, the outer cover material appears as an
20 eccentrically | oaded colum with a conpressive force [err] |ocated at
a distance of t/2 fromthe neutral axis of the colum, where "t" is the

ek ghibbEag S AL SR IR T SendBocpal] U 2! dr
basi cal |y gunal adg e 31> He KN HEAE Bho EIUGEEO S BE 1 NE

It

-23- critic _ in
CEq 5) [orrroon, Paptisngl s (00 0oo1e T X Toad at whi ch the col umn
buckles (fails); n = coefficient which depends on end support conditions;
E = miterial agyl 8y op, & i 1L, L _nx B4t norent of inertia of
mat eri al Cross section; 1* (5)* -
5 VWhere: - N _
ch ='Load_at which the column chkleg (fails);
U n = coefficient which deﬁendg on.gn# support conditions;
' E = material modulus of elasticity; i
I = least moment of inertia of material cross section;
) 10 A % cross sectional area.of'materigl;
r -= least radius of gyration of ﬁaterigl;
1. = length of column between Qﬁppq:ts.
cdnéideringna recténgulaf cross section_o( the material with
thickhess 5t"'and unit.depth "b”_as éhogp in Fig. 19 we have
15 the'fblloyiﬁéz |
o I = b ¢’ s A:xttb ,amd v*= %—:ﬁ

12

(NOTE: To have buckling in the direction of the least
radius of gyration, t is less than b.) Substituting these
values into equation §, ﬁhg critical elastic force to cause

20 'the.material to buckle is:

. ‘. 'n'xlb ,g_E )_
(Eq. 6) Fm-.( = >(2~.

In any column, either concentrically or eccentrically loaded,

‘that fails by buckling, a point in_th? loading is reached |



10 - A = cross sectional area of material; r = | east radius of
gyration of material; | = length of columm between supports. Considering
a rectangul ar cross section of the material with thickness "t" and unit

th "b" as shown in Fig. 19 we have 15 the following: [ERR] (NOTE: To__
have buckling in the direction of the-pgast radius of gyration, t is Ie$§/
than b.) Substituting these values into equation 5, the critical elastic

force to cause 20 the material to buckle is: (Eg. 6) [ERR] In any
colum, either concentrically or eccentrically |oaded, that fails by
buckling, a point in the loading is reached -24- where the colum
failure is not dependent on the eccentricity of the load-at. all. At this
poi nt, the wiietes tiie® cigiinn Ofdy169ecIgCAbtOBepandent oH'%thd ‘ecciift '
Mechani cal Design and Systens Handbook, 1964 MG aw Hi | I I nc. °c pagez'.sicijfat'%Z

to 5 15-346f RHestlidad iaty shkci At ¥hisepoint) e el m%ihin
determ ne the maxinumforce required to buckle a colum of a specific
materi al uneadya depesidenmtorentEf patiligandnfedur asSed MeciardiddD\Besiléh
(Eq. 7) [erg] In this equation, Qis a constant that 1 ncludes e coeffi-
and Systems Handbook 1964 McGraw-Hill, Inc., pages 15-32 to

Substituting specific values into equation 6, we can

determine ‘the maximum £orce required to buckle a column of a .Q)
' 'specific material under a ccngistent end loadinq configura~ '

tion as follcws:'.' o : ' : o .
Et?
=

In this .equation, Q is a constant that includes_the coeffi-

10 (Ee. 7) R, = Q

cient "n" for'therend support conditions, depth of the
‘material and numerical ccnstente'cf'intecraticn. The value
of Q can be determined empiricelly as has been dcne for

15 specific cases, as in the Gorden-Rankins formula for struc-ﬁ
tural main members with a ratio of 1l/r between 120 and 200.
(See Mechanical Desigg reference abcve.)

- From equation 7 it can be seen that for ‘any given
depth "b" of the column, the critical elastic force is _

20 ' directly proportional to’ the cube of the thickness “t" and
the modulus of elasticity of the'materiel "E" and-inverSely
proportional to the squere of the length_of the column "ds"'

In Fig. 17, the unreStricted elestic element is shown
in its retracted or unloaded length "l ", The outer cover

25 21 is at length "dr";' At this poxnt, the outer cover 21 is



“cient "n" for the end support conditions, depth of the material and

nuneri cal constants of integration. The value of Q can be determ ned
enpirically as has been done:for 15 specific cases, as in the

" Gor den- Rankins formul-a for struc- tural main nmenbers with a ratio of I/r
bet ween 120 and 200. (See Mechani cal gn reference above.) From equation
7, i canm be seen that for any given dep h "b" of the colum, the critical
el astic force is 20 directly proportional to the cube of the thi ckness
"t" and the nodulus of elasticity of the material "E' and inversely
proportional to the square of the length of the colum "d " s In Fig. 17,
the unrestricted elastic element is shown in its retracted or unl oaded

| engt h "[ e SuPRertdne anyioading fHuomsthe eiagtic' pdement and: hasi s
point, the outer cover 21 i -25- not supporting any |loading fromthe

el astic el BREnEeRFRaRad not %ﬁ?%&f%d Therefore, (Eq. 8) [err] An
estimate of the %gfg of gl ckd e, may be made by 5 assunmng a. .
triangul ar shapé he % ra ed | byer The anplitude "a" can be

ot e a2 aip a0 LererL 1A BLLEN nle PR 2 3
[err] gO assumfﬂaqa:gpiadéﬁfir shape for the retracted layer 21. The
amplitude "a" can be obtained from the Pythagorean Theorem
_ us;ng a right triangle with sxdes 1r/2' r(Z and the relation-
- : ship of 1_ to d ‘as in equation 8:

~ (Eq. 9 (_!) (‘e"-t&* . - ' . .
) -l._ g Py ) : '
_10 (Eq. ]TO) 4--;v2;‘fv
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
1s referred to as a proportion of the original unstretched
o length. This proportion is the elongation "e" expressed in

general terms of stretched lenqth-Ls and retracted length

1:'r' _
- (Eq. '1'1)' e_=' Le 'L" or Ze‘ L‘_"_L__ ' wd
- L w0
20 Also: ‘

(Eq. 12) Lg= L._,'(u-l)

(Eq. 13) |, = .(_é%‘l_)_.



Note that the anplitude can never be greater than 1/2 the stretched | ength
because for this to be true, the retracted | ength would have to be zero.
Theé=stretched length of the elastic el ement can be 15 referred to as a
propertion of the original unstretched | ength. This proportion is the _
el ongation "e" expressed in general terT®® 5f stretched | ength [err] and.;7

retracted length [err]. (Eg. 11) ~ [ERR] 20 Also: (Eq. 12) * [err]
(Egq. 13) [err] -26- Substituting equation 13 into equation 10 using the
specific lengths [err] and [err]: (Eq. 14) [err] These val ues only

consi der the anount of the outer cover and 5 el astic el ement conposite

bet ween  NgubaRd diRliHG equidt £64 1 ﬂﬁtahagpggbﬁ&ggﬂﬁ% e Al Oy &°

nmust consi der the anount ©of bonded area. how
di stances iaalg¢®isq tahd angth of the bond when the bond remai ns under
tension in the retrd&ted sthate. The fo LNg equations are 10 based on

Figs. 21 agdgi21and equati og=1g: q- [err] (Eg. 16) [err] The
el ongation "S" of the conpogité‘%é no ag%ratLo of [err] to

These values only consider the ﬁﬁqunt of the ohfer covef and

5 elastic element composite between the bond points. To
determine the total composite retractidn; we must consider
the amount of bonded area. Figs. 21 and 22 show the distanceg QJ
including the length of the bd?d when the'bond remains under
tension in the retracted state. The following equations are

10 based on Figs. 21 and 22 and eéuation 13:

(Eg. 15)_ x, = 15 + w = (xs f w) + y

(EQ- 18) xp S lp . us ((xg = W)/(e *+ 1)) 4w
Theieiéngation "S" of the composite is now a ratio of Xg to

xr as follows:

x’ - x?
Xy

, which can be rewritten as

15 (Eq. 17) S=
(Eq. 18) § & £lxsmw)
Let the ratio of "w" to the total length "xs“ be defined as
the ratio "Y" of the bonded area to the unbonded area.
(Eq. 19) Y = w/x_ |
20 Substituting this b;ck into equation 18:
_e(1=X)
\+ 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.



[err] as follows: 15 ' (Eq. 17) [err] whi ch can be rewitten
as (Eq. 18) [err] Let the ratio of "wW' to the total |ength
S[ermy" be defined as the ratio "Y' of the bonded-area to the unbonded
area-»(Eq. 19) Y = w([err] 20 Substituting this back into equation 18:
(Eq.\20) S ='[err] Equation 20 shows that the elongation of the conposite
is onfy related to the initial elongatixgn "e" of the elastic el enent and
the ratio "Y' of the bonded area to the unbonded area. -27- 1t should be
noted that the bond between the elastic elenment and the outer cover nust be
strong enough to nﬂmnsabmﬂdubé(ﬂdﬁbdftﬁatstnélbbnﬁVBétbééanHQ BQhQE c'n
phase 3. This force is, fromequations 2 and 13: 5 (Eq ?err]
(d) Material seanQpandbltaegw dovergnuse bé eafenel aﬁauahzeé maintain
body- encircling openings in accordance with.this invéntion can be nade of
vari ous mat er thesfogreathats dis tdtd llnmvertthe Hénd pointechni gHase 3.
typically enpl oyed to produce such garnents and appropriate to the end use

i nt ended for ThésgﬁﬁﬁﬁﬁtisGaﬁmmnf§qgﬁﬁtqn=cﬁs@mdab3e gowns, booties, caps

may be made of a single Iayer of npfgr (whi ch can have two or nore
strata) whereas gaKﬁSntg Qucthx 1ﬁ;;T£L&posable panty 10 |

(d) Materials.

A disposable garment having one or more elasticized
L . . body=encircling openings in-accordance with this invention
can be made of various maferials suitable fdr-the manufactur-
10 .ing techniques. typically empioyed to produce such qarmenﬁs
and appropriate to the end use intended for the garment.
Garments such as disposable gowns, booties, caps may be made
. of a single layer of material (which can‘have two or more
strata) whereas qakﬁents such as the disposable panty 10
15 described herein, infant diapers and addlt incontinence
garments may have several layers each selected for a specific
- functionality.
For example, the bodyside.liner 20 or interior panel of
‘the disposable panty 10 can be any flexible porous sheet
20_ .which passes fluids therethrough to be absorbed in the
absorbent batt 18, and other types of disposable-ga:ments.
. may include a bodyside liner for the same purpose. The
liner may comprise a nonwoven web or-sheet of polyolefin
fibers, such as polypropylene or polygthylene; a web of
25 polyester fibers; a web of spun bonded pelypropylene, poly-

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



15 -described herein, infant diapers and adult incontinence garnents may

have several |ayers each selected for a specific functionality. For

exanpl e, the bodyside |iner 20 or interior panel of the disposable panty 10

can,be any flexible porous sheet 20 which passes fluids therethrough to be

absorbed in the absorbent  batt 18, and otfer types of -di sposabl e-gar nent:

- may include a bodyside liner for the sane purpose. The |iner may conﬁrlse a
- nonwoven web or sheet of polyolefin fibers, such as pol ypropyl ene or

pol yet hyl ene; a web of 25 pol yester fibers; a web of spun bonded _

pol ypropyl ene, poly- ethyl ene or polyester fibers; a web.of rayon fibers; a

- 28- bondedpepadad capdied ﬁthEtS?iﬂﬁeﬁiiéuéiﬂ nhitleal, fAMérig)e drid&h o The
l'iner may al so conpri.se a plastic | mwhich is perforated to obtaln the

desired deglgeReof ThiestlinReiay cbso NesMiprosean plagtded ﬂallaﬁwtﬁdwbif% ng
material or a scrim5 . material. The liner preferably is nmade of

mat eri al whpekpforhlteHedo @Uﬁaxnuthzwdeﬁiabﬂedegeeésbfthbriﬁurdﬁbé¥V1dﬁ§Mt
or adult. An absorbent batt when included in a disposable garnment, such as
t he absor benesbat br2anoexpandid wkadt ic puebbing, makerimly cxoprécxeimny
suitable material capabl e of absorbing and retaining waste fluids that pass
t hr oughSt hematepinde | Ther liner axaferablyals madecodpa satmstial ofiich

material such_as an air-formed batt of wood pulp fibers, conmmonly known as
will feel soft and comfortable against the skin of an infant

~or adult.
An abso;bent batt when included in a dispcsable'garment,i;f_
_ such as the absorbent batt szof the.diSposablﬁ panty 10,

10 may comprise any Suitable.material“cabable of absorbinq'ané |
retaining waste fluids that pass through the bodyside liner.
The-ébsorbent batt may comprise cellulosic materiai such as

"an air-formed batt of wood pulp fibers, commonly known as
"Fluff", which may include a heat'fusiblg binder; a batt of

1S melt biown fibers, such as of polypropylene, poléethylene,
polyester and the like; a bonded carded web of synthetic or
cellulosic fibrous materials; a composite of melt blown L)
fibers of polypropylene, polyethylene, polyester or the like |

- mixed with pulp fibers; or a blend of fluff with staple

20 textile fibers such as rayon and the like. The batt may
comprise one or mcre'layer; or combinations of the foregoing
materials. In addition, the batt may include compounds
added to increase its absorbency.

The exterior panel of a composite disposable garment,.
2S5 such as the outer cover 21 of the panty 10 and similar

‘constructions, or the material of a single layer disposable



2

""fluff", which may include a heat fusible binder; a batt of 15 melt bl own

fi bers, such as of polypropyl ene, polyethylene, polyester and the like; a
bon d carded web of synthetiic or cellulosic fibreus materials; a conposite
It blown fibers of polypropyl ene, polyethylene, polyester or the |like
a\%mnth pulp fibers; or a blend g fluff with staple 20 textile fibers
such s rayon and the Ilke. The batt may conprise one or nore |ayers or
conbi nations of the foregoing materials. In addition, the batt may include
conpounds added to increase its absorbency. The exterior panel of a
conposi te di sposabl e garnent, 25 such as the outer cover 21 of the panty
10 and simlar constructions, or the material of a single layer disposable

- 29- gar "elfariért SSuch GP¥Na ?Sﬁﬁ' eboB%Ee.eESgcegﬂond caln WY iR Spd piiiss Of

materials including a plurali cl osely-sp polLnts. at Ieast
al ong the . Y £ MtePId B3 mcz\laashgaa Blashils t9 VR syt dfaddd nNed

as described herein. The 5 followng types of materials are suitable for

this purposend PoiG®ast tBeﬁ‘@bsahanqnﬂh&nmﬁﬁbghahap%rrtqfod‘(@)wWHJ.&J{ ous
material and an inner |ayer of plastic material. Materials suitable for the

outer | ayean salastic tékanheryterif3tof bahdotnedr agodesczibaid Heraiant v THS -
I ncl ude a spun-bonded nonwoven 10 web of synthetic fibers such as
pol ypr Spy| &od. lowiing:ttypes coHrmaterial er arebend tableofory dhik purpose:
cellulosic fibers, textile fibers such as rayon fibers, cotton and the
li ke, or ' (1) Composite webs having an outer layer o£ nonwoven fibrous
; material and an inner layer of plastic material. Materials
~ suitable for the outer layer (such as the'layer 23 of the
outer cover 21 of the'panty 10;'include a'spun-bonded nonwoven
10 web of synthetic fibers such as-polypropylene, polyethylene
or polyester fibers; a nonwoyen web of cellnlosic 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 polypropylene,
15 polyethylene or polyester fibers mzxed with celluloslc, pulp
or textile fzbers. or melt blown thermoplastic fibers, such
L.) as macrofibers or microfibers, of'polypropylene;.polyethylene,
polyester or other thermoplastic materials or-mixtnres'of
" such thermoplastic fibers with celluloslc, pulp or textile
20 - fibers. Suitable. plastio materials for the inner layer
(such as the inner layer 24 of the outer'cover 21 of the
panty 10) include polyolefin polymers such as polyethylene
or polypropylene; polyolefin copolymers suoh as ethylene
vinyl acetate,.ethylene.methyl”acrylate or ethylene ethyl
25 acrylate; polyvinyl chloride; or nylon. For many types of

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



. a blend of cellulosic and textile fibers; a spun-bonded nonwoven web of
synthetic fibers such as pol ypropyl ene, 15 pol yet hyl ene or pol yester
fibers mxed with cellulosic, pulp or textile fibers; or nelt blown
thernnplastlc fibers, such as macrofibers or mcrofibers, of polypropyl ene,
po1yethy|ene polyester or other thernoplastic nmaterials or mxtures of i
fibers.

such thernoplastic fibers with cellulosi®; pulp or textile 20
Suitable plastic materials for the inner layer (such as the in

ner

| ayer 24

of the outer cover 21 of the panty 10) include pol yolefin polyners such as
pol yet hyl ene or pol ypropyl ene; polyol efin copolyners such as et hyl ene vi nyl

acetate, ethylene nethyl acrylate or ethyl ene et hyl acryl

at e;

pol yvi nyl PﬁFGFFJe°rb@¥$H 1mﬂﬁﬁv#ﬁ#ﬁn?§§es Ehedp&p§§&s|engemndmws;'the

i nner layer is_to provide a noist -30-,  barrier or qui d

i mper vi ousfid@sPeTh tﬁﬁéﬁﬂﬂ:??ﬂﬁﬁ I%EEQ %aﬂeBe°§thﬂsPBﬁe§béF§Grbmﬁ&ea web
of the outer Layer astic inper layer may be a
pre-fornedrhéb'laﬁ e?%ﬁé%?ﬁwiPQ) tiéyﬁﬁt@?yl $er FéfPEPegb@Fhas by 5

can bafor hERTHRERES 3L B A 6 o RS ﬁﬁ”&#?ﬂaﬁtegaﬁl%ﬁ&

ond

oot hgfuﬁfe%i%o%a% ARG, A d e oer, éﬁgng#ﬁéségﬁﬁﬁéﬁ!%

10 |l ocat sgﬁa Baﬁnt:ged e (foﬂ%ciaﬁ’? cheﬁﬁoﬂfheoﬁeﬁaﬁfj‘im%q

slightly w e thickness of e web.

with a suitable roll using heat and pressure as appropriate,

0|nts
Si ng

Egﬁﬂzng

or by other techniques capable of forming smooth fused bond

po;nts as previously descrzbed _ the bond points may be

10 located along the interior surfecefeﬁ;the web or may be .

spaced slightly within the thickness of the web.

(2) Nonwoven webs_of_synthetic_andgor natural fibers.

Suitable materials include a spun-bonded nonwoven web of

synthetic fibers such as golyprepylene;,pélyethylene or

15 polyester fibers; a nonwoven web of cellulosic fibers, .

textile fibers such as rayon fibe:s, cotton and the like, or

a blend of cellulosic and textile fibers; a spun-bonded

nonwoven web of_synthetic £1bers such as polypropylene,

polyethylene or polyester :ibe:s mixed with cellulosic, pulp

20 or textile fibers; or melt blown thermpplastic fibers, such

as macrotibers or microfibers, of polypropylene, polyethylene,

polyester or other thermoplastic materials or mixtures of

such thermoplastic fibers with cellulosic, pulp or textile

fibers. The bond points can bé'fcrmed in nonwoven webs of

25 this type by the same techniques as described above in

connection with composite webs.



" *(2) Nonwoven webs of synthetic and/or natural fibers. Suitable materials

I ncl ude a spun-bonded nohwoven web of synthetic fibers such as
porypropylene, pol yet hyl ene .or 15 polyester fibers; a nonwoven web of

" celJaulosic fibers, textile fibers such-ag 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 ypropyl ene, pol yethyl ene or pol yester
fibers mxed with cellulosic, pulp 20 or textile fibers; or nmelt blown
thernoplastic fibers, such as nmacrofibers or mcrofibers, of polypropyl ene,
pol yet hyl ene, pol yester or other thernoplastic materials or m xtures of

h:-th ti i wth. cellul 0sj |, textile fib The_bond
Soint s oan b of SaEEE Badt DS Wi Conbl e singtd faver dipnd O "
poi nt T e . . ) . a1
| Sohm dues SEagesc! WREd-ANeVES RARANAG Wlyel () TR G WeSjare 0L
or mul tipl esixayga fairrraiséimqa%r R 3% rﬂd@:ﬂléﬂmcw .piﬁﬂz#&ion,
materials forne Ey am nati on, extruslon coatlng or coex I‘L&IOI’] (6]

appropri at eeRtASEL68- cOatiRy bV X tIUdion WL A rofiid tdl et el i n

pol ymers such as pol yet hyl ene or polypropyl ene; padlyol-efin-copolynmers such

as et hyd eneswi tablecplabeicenaresda B ilid Luile Hollyo IE£ 3 [0 Biife s dhch
acryl ate; polyvinyl chloride; or nylon. The bond points can be fornmed in

plastic filas pylpethgieng 52 polypropylanesnpalyrslefin ogobymers £avhng
a suitable surface - : '
as ethylene vinyl acetate, ethylene methyl acry;;te or
\ .  éthylene ethyl'acrylate; polyvinyl chloride; of.nylon. The
‘bond points c#n be formed in ;iastic films.by eﬁbossinq i

10 under heat and pressure with.a roll havinq:a suitable.surface
pattern or by extruding plasﬁic films onto.a chill roll
héving a pattermed surfaée textdre tolform the Eond points.
The bond pqihts should pfdiéét slightly frdm.the inher@ost
surface of thé £ilm to which an é;astic élement is to be

15  joined. | | |

'Ahy sﬁitablé'elaétbhéric material caﬁ be emp;éyed for
the elastic eieménﬁ in the_practice_of this inventioh ﬁhat
'E#hibits'an'elongatioh (defined-és.in'aquafiog 11 above) at
least in the rénge'oflsx to 300%, ?fefefably in'the range of

;20 25% to 200%. Also, the'material of the elastic elemént
‘should have a spring conStantl(K in eqﬁation 1, ér Kg.in
equation 2 of part (¢) above) sucﬁ that the elastic element
can develop a force.(FE iﬁ ééuation 3 of:paft (c)'above)
“when élohgated and joined to the garment'Iérqe enough tb

25 result in buckling of the outef cover matérial between bond

points when the elastic element retracts. However, the force



pattern or by extruding plastic filnms onto a chill roll having a patterned
surface texture to formthe bond points. The bond points should project
sligRtly fromthe innernost surface of the filmto which an elastic e|enent
is @ be 15 joined. Any suitable elastonmeric material can be enployed f
the elastic element in the practicezpf-this invention that exhibits an sf
el ongation (defined as in Equation 11 above) at least in the range of 5%to
300% preferably in the range of 20 25%to 200% Al so, the material of
the el astic el enent should have a spring constant (Kin equation 1, or

force (R | fetpiants af cFLaheReion’ 93, 508 o ia' SRR, a%‘rb?iés‘?i%e%ﬁe
bet M”Zdt bon espﬁ?e‘i%‘xi%saia_zr?ﬁsséﬁZé%ﬂ%si% B P %e A G Fagea”
-32 I '

byda p:\r/g?gpé%%y%g &?3%&9&,&“ %hggaﬁx%s?aﬁsét? |scom rh?eg&é{(ﬁe pers\gﬁrgr
undue res %ﬁhp

el astici zezill?coéoﬂf %ﬁ; ok}&?“ﬁpfét cgéfggﬁte“i% v?’? oun?l%at pn%!t'%ir:'?%l ’feor t he
el astic gﬂh&gﬁh awé Phave seaaaa%hau:n natRriWWESY tHe (OLBOHEéLehent

preferab y 2 gns/cm .is suitable for disposable garnments such as
infant's trajséHita p@é&fngoeahéuahedinntwermewm wesmrgmsnem

|nvent|on However, the spring-:
preferably 15 to 22 gms/cm, is suitable £or disposable
garments such as infant s-traininq pants constructed in g)
accordance with the present znvention. However, the 'spring
10 constant can vary £rom these limits, dependinq upon the end
fuse £or a speczfic dzsposable garment. Various commercially
lavazlable materzals can be used such as natural rubber,
butyl rubber or other synthet;c rubbers, urethane elastomeric
material such as that available from B E. Goodrich Company
15 under_the trademark TUETANE, and elastomerzc materlal ava;;-
able from the H. B. Euller Company under the tradename
| EULLASTI&. The latter material (see e. g. U. S. patent -
4.418,i235 is based ubon thernop;astic elastomeric copolymers ~
of'the A-E-A type such as those availabie from Shell Chemical
20 under the trademark KRATON which have a rubbery midblock
such as butadiene-or.isoprene_and.polystyrene end blocks,
and is esbeciaLly'usefulibecause it is a se;f-adhesive
material and can be applied to the outer layer of a dispos-
able garment without additional_adhesive between the elastic

25 element and the layers. The elastic element can be applied

to the garment Dby any suitable means including adhesive



" 10 tonstant can vary fromthese limts, depending upon the end use for a

speci fic disposable garnent. Various commercially available materials can

_be'dsed, such as natural rubber, butyl rubber or .other synthetic rubbers,
ur etdane el astoneric material such as that available fromB. E. Goodrich

Conpany 15 .under the trademark TUFTANE, and el astoneric material avail -

ableXromthe H B. Fuller Conpany uin 'the tradenanme FULLASTIC. The

|latter material (see e. g. U S. patent 4,418, 123) is based upon

t hernopl astic el astoneric copol yners of the A-B-A type such as those

avail abl e from Shell Chem cal 20 under the trademark KRATON whi ch have a

rubbery m gorGineUHeH8 Mﬁﬁae@rogoﬁepsﬁga gﬁd RREXA &%%ngﬁeagg Cocks

and is espeC|aIIy ‘useful because it is a esive materi an be
appl i ed to grfie iy ﬁwe/espééiﬁéua&eé:iabl seﬂa&esat £kt bRt eqqgﬂbona'
adhesi ve between the elastic 25 el ement and the layers. .The elastic

el ement camdageApplied to the garment by any suitabl e neans |nclud|ng

adhesi ve -33- bondi ng, heat sealing or sonic bonding, whichever is
appro- -pri gte t ®Hysicyle @drameneérs] al selected for the elastic nmeans. (e)
Physi cal Paraneters. 5 It 1s an inportant feature of these

enbodi Sents thatlt Hes carerinporetamt fédputeropathesef enbddimendlsy € gar nent
to which an elastic elenent is joined has several characteristics in order
to obtain thathithe qutsyr Nkpysr or exterior panel of a disposable

garment to which an elastic element is joined has several
_ K_/_ characteristics in order to obtain the micro-ribblng or
micro-buckling conditzon descrtbed above. o
10 " As stated prevzously, at least the marginal portion of'
the outer layer is to have a plurali?y of closely-spaced
bond points along its inner surfacé.to which the elastic
.element is joined. There is to be a continuous array of the
' bond'poiﬁts along the entire marginal portion, which can be
15 in '‘either a regqular or irreguiar pattern. Further, it is
importdnt that each bond point has a specified area and is
spaced from its neighboring bond points in the directibn of
elongation of the elastic means at a'specified'distance;'
The bond point area and spacing will, however, Qary with the
20 type of material employed for the exterior panél. The
numerical ranges for these pafameters of the ekﬁerior'panel
materials are as follows: |
(1) For composite webs, as defined in part (d),'each.bond
point should have"an'areé in the range of 0.0S'to 3.mm2)

25 preferably 0.09 to 0.56 mm? and most preferably 0.15 to 0.30

mmz. The distance between bond points in the direction of



“m cro-buckling condition described above. 10 As stated previously,
at least the marginal portion of the outer layer is to have a plurality of
ckosel y-spaced bond points along its inner surface to which the elastic
elenent is joined. There is to be a continuous array of the bond points
along the entire margi nal portion, which can be 15 In either a-regularg
irregular pattern. Further, it is inportapg 4hat. each bond point has a
specified area and is spaced fromits nei ghboring bond points in the
direction of elongation of the elastic means at a specified distance. The

bond p0|nt area and spacing will, however, vary with the 20 type of
material eMBPHFAFiQH %é@t%ﬁ%#iﬁ)aﬂbﬁmen?harﬁeweﬁ:pcépimhge@ dthe hese

parameters Qf t exteriaor |aI are as faollows: (1 For :
conposi te ﬁi q&% éhPﬁiﬂ n E%Eh”ﬁﬁﬁ& 9£,0i Bt tohSuMBshave an
area in the_r f erably 0.0 5 err] _and
nost prefeP EE%%% o'c% 'f%rT)] @?ﬁﬁcérﬁéﬂfé&ﬁ‘ &ng Bﬂ r#? in
the direction of - 34 - eIongatlon of the el astic el ement prior to

j oi nder’ of ™™e el astic elenent shoul d be in the range of 0.5 to 4

f bl F
F])(r)ﬁv\g\r/gn \{égg as dg’ﬁ% I'n. par%o(%'?p&?agc{%gg élzlr!]:? (s dulrag Pave %) ar egr
in the rangoiﬁi_gﬂyﬁﬂﬂ)ﬁidé”54,are; in the ;anqeﬂof 0.05 to 3 mm>,

preferably 0.6 to 1.0 mmz and_most.preferably 0.7 to 0.85

mm. The distance between bond points in the direction of LJ
elangation.of eiastic element prior to joinder of the elastic.
i0 element should be in the range of 0. 25 to 4 mm, preferably °
0. 25 to 3 mm and most preferably 0.5 to 2 mm
{3) Eo; plastic f;lms, as def;ned in_p;rt (d)..each-bqnd

- point should have an area in the range of 0.05 to l.S_mmz,

preferably 0.1 to 0.5 mmz and most preferably in the range

15 of 0.15 to 0.35 mm°.

The distance betweeﬁ bond points in
~ the direction of elongation of the_elastic_element prior to
joinder of the clsgtic_element #houlq 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. | | |
20 The bond points also should be spaced from one another
transversely of the direction of elongation of the elastic
element, but thié spacing is not c:itical for the practice
- of the present invention and can vary within a wide range
that may be less ;han_or greater than the distance between

25 bond points in the direction of elongation of the elastic

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



“preferably 0.6 to 1.0 [err] and nost preferably 0.7 to 0.85 [err]. The

di stance between bond points in the direction of elongation of elastic
el nt prior to joinder of. the elastic 10 el enent should be in the range
“of 25to 4 mm preferably 0.25 to 3 nmand nost preferably 0.5 to 2 nm

(3)\For plastic filnms, as defined in part (d), each bond point should have
an éﬁea bn the range of 0.05 to 1.5 [err], preferably 0.1 to 0.5 [err] and
nost preferably in the range 15 of 0.355.to 0.35 [err]. The distance

bet ween bond points in the direction of elongation of the elastic el enent
prior to joinder of the elastic elenent should be in the range of 0.05 to 2
nm pref er ddispasegh along hemntine jntéxfadial Ocdntact. Srem bébtweeiihe
bond points.al so shoul d be spaced from one another transversely of the

di recti on #hecleddfficoelsmente and<the poxtion ofuthe hhutepacoveriernot
critical for the practice of the present invention and can vary within a

wi de range ¢¥FeT 0y BARS e 2F (Hhe ATReREIES Whigh (Fhe jelastic element 25

bond pointg _in the irﬁﬁiion of .el ongation of the elastic_elenment as stated
above. Ho enJPiPr'Fé borfd 5ty WA, keterence taFigs; AR H of®Fthe entire

o0 o "85, AR, A R SR S8R L ST i DR DR R0
i hesee aFU okl DAL J A of A duedd'cdver 4 BbunklR PON
the first surface 26 of the elastic element 25 is joined.
U Considering the area of each bond point and the spacing
between bond points in the direction df.elonéation of the
10 elastic element within the ranges Stated'wEo:'.--
and bearing in mind that the bond points are to be spaced
f:om,one_another transversely of the direction of elongation
of the elastic element, the bond points should céver.a |
. specified percentage of the surface area of the marginal
15 portion 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
.exteriqr“surface'(first surface 26) of the ela#tic element.
Thus, the total area of the bond points should be as follows:
20 (1) For composite webs, as defined in parﬁ (d), the bond.
poin;s should.cover from S to 40%, preferably.S to 36% and
most prgfetably 8 to 15%, of_the“ipterfécial_contact area
between the elastic element and the marginal portion of the
outer cover to which the elemeht is joined. -

25 (2) For nonwoven webs, as defined in part (d), the bond

pbints should cover from S5 to 50%, péeferably 8 to 30% and



‘area ‘of the marginal portion of the outer cover 21 to which the first

surface .26 of the elastic elenent 25 is joined. Considering the area of
egChi bond point and the spacing between bond points in the direction of

el ongation of the 10 elastic elenment within the ranges stated above, _._
- - and bearing in mnd that the bond peiggts are to be spaced from one
anot her transversely of the direction of elongation of the elastic eflenent,
t he bond points should cover a specified percentage of the surface area of
t he margi nal 15 portion of the exterior panel to which the elastic
element is joined; stated otherwise, the total area of the bond points
shoul d be amoysdcipriefmakbloehigee 020%heofir eheofintlerfaciali mortadticardd i r st
surface 26) of the elastic elenment. Thus, the total area of the bond points
shoul d be abeftsdenvthe® ®@lagiiic ¢bementpand: thecharginadeporiiidm qfartheg d),
t he bond points should cover fromS to 40% preferably 5 to 30%.and nost
preferably guterisrves thehigkrthei alesentads jodnedst ween the el astic

el ement and the marginal portion of the outer cover to which the elenent is
joined. 25 (3(2) Fopoplafitds ofi s, agsdagfinaddinnpaat ()., o
poi nts shoul d cover from5 to 50% preferably 8 to 30% and - 36-, st
pref er aBl y PripEs@houwd t?fé’?ﬁt%??‘g'cggl tEOﬁ%SK'c"t Pres. '@glﬁeérf’ 4 79{255?‘3

CLTEn A0S ol TRl 44 0 ok RSB KB o SRR 1

between the elastic element and the marginal portion of the

outer cover to which the element is joined.

-
-

Secondly, the flexural rigidity of the material of thé
10  exterior panel is important. The~conétructidn'of this
invention is based upon an elastic element being joined to
the bond points but not to the:matérial 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 flexural rigidity of the material should be within
a specified range, measured in accordance with Federal Test
Method Std; ﬁo. 191, dépending'on'the matérial used for the
exterior panel: ' |
(1) For compoSiterwebs, as defined in’part'(d),”the fléxurﬁi
20  rigidity should be in the range of 0.010 to 0.1 cm-q, prefer-
ably 0.02 to 0.08 cm-g and most pre'fe:ab'ly 0.03 cm-g to
. 0.055 em-g. '
(2) For nonwoven-webs; as defined in part (d) the flexural
rigidity should be in thg range of 0.01 to 0.1 cm-g, prefer—.
25 ably 0.02 to 0.08 cm-g and mos; preferably in the réﬁqe of

0.03 to 0.055 cm-g.

-

Q)



"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

. etenent and the marginal portion of tE outer comxer. to which the element is

~ jorned. ‘Secondly, the flexural rigidi i of the material of the 10

extgrior panel is inportant The construction of this invention is based
oined to,the bond points but not to the

Eg?g;igl elbgt&/ée’enegf j ngﬁi%‘“%eﬁsl‘ﬁ;ﬂ‘l&eqe’c‘?a%?’éﬁ %Edl ?li‘?nfled’ﬂhf& der
15
that the 11 GARAIEhy gﬁ%aﬁ%ﬁ’ﬁ? 'tffé fhe rimee b P4k Eé‘f%(ﬁfﬁ Wi 11 od
, Ve S
depondi ﬂSaiﬁJ'e% ‘f‘@f' ) s b 0 06 - J e%?d RORY raferaliy 2003 o

webs, as defdh dq§ (d) t he fl exural r|g|d|ty shoul d be in the
range of O. 010 to 1 c g, prefer- ably 0. 02 to 0.08 cmg and nost

referalgly 0.03 r ned in
p Bl y % r|g|°85ty Oul tidiPlo W%&%bﬁfr{é’%

part (d) the flexur ein t e range of O 0 0.1 cmg

prefer- 25 st#Rlaei@n@2 e @z@&ﬁ&ﬁ&nqm Besidiine 'Hbd&‘?éﬁm@ of
0.03 to 0.055 cmg. -37- (3) For plastic filns, as defined in part (d),

the flexur abpbngirdittacHiow GHeahe dlsianaa aderdt W deBdkiEd Bdire
preferably 0.0025 to 0.0075 cmg and nost preferably 0.003
involves mechanical control of folding the material between
the bond points by the force developed. with the elastic
N 10 element. The thickness of the material affects the presence

-

or absence of such folding or buckling and the degree of .
| folding. The thickness of the material necessary to achieve
this effect varies-with the type of material used for the
exterior layer, as follows:
15 (1) Composite webs, as defined in part (d), should be in
~the range of 0.0075 to 0.045 inches (0.1%mm to l.lmm) thick,
preferably 0.009 to 0.020 inches (0.23 to 0.5lmm) thick, and
most preferably 0.0ll to 0.015 i_nch'es- (0.28 to 0.38mm) thick.
U - These-matefials will generally have a basis weight in the
20 ' range of 15 to 90 g/mz,'mostcoften in the range of 30.to
55 g/m2. |
(2) Nonwovén-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 and most préferably in the range of 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.



- to 0.006 cmg. 5 ~In additibn, the formation of the mcro-ribbing or

striations of the exterior |layer between the bond points upon retraction of
tﬁe\elastic el enent as descri bed above invol ves nechani cal control of,
fol.ding the material between the bond pqints by the force devel opedw th the

el astic
or absen
t hi cknes
type of

10 element. The thickness of 3®h@ nmaterial affects the’presence/
ce of such folding or buckling and the degree of folding. The

s of the material necessary to achieve this effect varies with the
material used for the exterior |ayer, as follows: 15 (1)

Conposite webs, as defined in part (d), should be in the range of 0.0075 to

(0.5 o0 Sy o ey B defufc 8 B ) 8. oatAChe PRckbE” (6 26 (o
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range of
Nonwoven
0.03 inc

inches (0.23 to O.

15 to 90 g/[err], nost often In e range. of gllerr]. (2

Weles ' \ {rbhes i : . 005 t
hes (O.e%l oblf)%nnh)g (ﬁ?irogk, prefsgﬁr)'ygﬁgb% %9% gﬂ%%' ?Iﬁ% es (0. 28

mm) thick. These materials w
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“glferr].
flexural rigidity, and (3) thickness of the exterior layer

to which an elastic element is joined should be within the
. ranges stated above in order to produce an elasticized
body-encircling opening in a-dispos:ble=qarment'in accordange
with the presént invention and - these characteristics are
regarded as critical pﬁrameters for the practice of this
inVentioﬁ.

As stated in part (a) of this description, another
importantichﬂracté:iétic-of the elasticizeéd épening.ccn-
structién of the present invention i$.that'the elastic
element is joined to layers of the garment on both of its
opposed surfaces. In the case of a composite garment such
as th; panty 10 described above, tﬁe first or exterior
(relative to the manner in which the garment is worn) surface
26 of the elastic element 25 is.joined to the outer cover 21
of the panty and the second or inner surface 27 thereof is
joined to the bodyside liner 20 of the garment. In the case
of a garment having a single exterior layer along the elas-
ticized opening, such as illustrated iﬁ Fig. 6, the exterior
and interior surfaces .of the elastic element are joined to

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

Q:)



*-38-"(3) Plastic filnms, as defined in part (d), should be in the range of
0.0003 to 0.006 inches (0.0076 to 0.15mm t-hick, preferably 0.0003 to 0.002
. inches (0.0076 to O. OSnn) t hi ck, nost preferably in the range of 0.0005 to
0.901 iriches (0.013 to 0.025nm) thick. 5 To ‘summari ze, the (1) bond
p0|q\ area and spaci ng, (2) fl exural rlgldﬁPYT and (3) thickness of the
exterior *l ayer to which an elastic elenent is joined should be within the
ranges stated above in order to produce an el asticized body-encircling
opening in a disposable garnent in accordance 10 wth the present

I nventi on and-these characteristics are regarded as critical paranmeters for

taggt ﬁ;?‘Ctl gl’ :’.Eé:l’?t‘hhl(: ar ac er| S | C O % % Q?#)%ré%é‘%%ﬁ ;]I L8£36%e5§r§| gt ! o
Structi on ghrineohaRNla WA I6¥ e i) L ELASE) CeRbCTRRY kSl of ned to

| ayers of the“garnment on bot™h of 1ts oppose aces of a

conposi te Qﬁ&&‘%&b 4 Rpas etﬂaesﬁaéﬂaaév#&ﬁ&ﬁ?]'@f&efbe €e Qh&gﬂéﬁ e0'

exterior (relative to the manner e garne worn) surface 20

26 of the gtaekisCopl eiNleldBit jdlidifcht Ceddif ﬂ&&rt&oyfae%f%n&he panty
and the second or inner surface 27 thereof is joined to the bodyside |iner

20 of She giement. |1 thersdoinct gArTEdr hPoingd acsi tHecinteeioe’ | ayer
along the elas- ticized opening, such as i1llustrated in Fig. 6, the

exteri or 28urface obift ¢cheorlastia eclendnt hetlvd aslastit cetamentecan eagtli 0
the same material which is folded over so as to have a _
- transversely and: thereby become longitudinally folded and/or
N - can contract circumferencially and tend to ball up. This
would have an adverse effect Qbon 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-
ufal rigidity. Also, it is pfeferred that the layer of
material joined to the interior surface of the elastic
15 element have 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
reépect to the layer of material joined to the exterior
surface of the elastic element. Thus, there is a wider
20 choice of the physical structure and mechanical propertiés '
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 fhe exterior surface thereof.
. The interior:layer can be of the same types of materials
25 suitable for the exterior layer as described previously in
part (d) including composite webs, nonwoven webs and plastic

films.



-39- portion on both sides of the elastic elenent. It is neces- sary to

have a layer of nmaterial joined to the interior surface of the elastic

el ement in order to equalize the stress on the elastic element fromside to
side‘of the 5 element. If there is not a |layed0joined to the interior ..
surface of the elastic elenent, the elastic elenment can curl transversel y
and t hereby becone longitudinally folded and/or can contract '
circunferentially and. tend -to ball up. This would have an adverse effect
upon both the functionality of 10 the elastic elenent and its appearance.
It is considered preferable that the two | ayers of garnment material joined
to opposite qyrfa0as Gladd EmbdeinenebePRLsNaye S by, flex- ural
rigidity. APSYT— e T | joined to the
interior surface Qf fdite £d0ed | Srdviousi§rheh@1astiR Widndnt Uars e ed
bond points, but 1t Is not necessary thaf the bond poi nts of such | ayer
have the sang iR o gméRe DAPErPerntaydesC bybadada 6 idHedRpdect to
the layer of material joined to the exterior surface of the elastic _
el ement. Thypstdad ©f Deing 0diradelychoiaedothietetionas dallustruted cimnd
mechani cal properties of the layer joined to the interior surface of the

el asti c sel eFdnis .al-XOPartsi $ cal bernativet ¢ss iddastrxmkdiboy Edgl R3 espect
to the layer joined to the exterior surface thereof. The interior |ayer can
be of the s@imstipceldment c60ais P6inedubesireen’ dhe loutexn gover | &l cands

described previously in part (d) including conposite webs, nonwoven webs
and pl asti c bodyside liner 62 ‘of a disposable garment having absorbent

batt 63 between the two layers. The exterior surface 64 of
the elastic element-is-jdinediib.the'outer cover along a
10 thin layer of adhesive 65. The inner surface GSAof the .
elastic element is joined to the liner along a thin layer of
~adhesive 67. The adhesive layers 65 andnéﬁ'can-be'any
adhesive, such as a liquid adhesive, hot melt ﬁdhesive,
_pressure sensitive adhesive, and the like, appropriate for
15 bonding the material of the elastic element to matgrial of
'the,qarment. .other;strdctural features of the elasticized__
opening 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 Iayefs when the
20 elastic element is retracted for the purposes of the present
invention. | | | |
Also, héwever, joinder of the elastic element to a
marginal portion of the outer cover with an adhesive layer,
such as the adhesive. layer 65-describedjabbve;-enables an

25 alternative construction for the bond points. The bond

points 50 in Figs. 1-21 are disclosed as being formed in the

9

<



" -40- (f) Alternate Enbodi ments, Figs. 23 and 24. As nentioned previously,
the elastic elenment can be joined to a garnent |ayer or |ayers by neans of

. adhe§ive instead of being directly joined theretg.as illustrated in 5

igs? 1--10. This alternative is illustrated in Fig. 23. Elastic elenent 60

S ngined bet.ween the outer coves 48l-and bodyside liner 62 of a disposable
garnent having absorbent batt 63 between the two |ayers. The exterior
surface 64 of the elastic elenment is joined to the outer cover along a 10
thin | ayer of.adhesive 65. The inner surface 66 of the elastic elenent is
joined to the liner along a thin | ayer of adhesive 67. The adhesive | ayers

65 and 67 be any, i ve, such as 2 1iguid adhesive, h |
adnosi ve, BRbelial b4 ek SAVAS nofbhe) WaTRalE: opRetTerer 15
bondi ng t he,mat arj aly ,Qf 4 i c, el Lto mterial of th .
Coner ot o SFE, i Baeede G Il 1L, FAFBRG Spch fpParfotv ReRds, Stormi -
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installation is to be joirned porn ayers when

the 20~ epaints GlHilc ot 'Gid Wi fek{0r o] Bfiehl’ PARESA ot SPREI s

i nvention. “Al'so, however, joinder of the elastic elenent rgi nal
- portiop of thiae cRited’ ey midtdridl 2dNE@h¥Biva) ChuchUal dhe! RANAEIGE Ve

| ayer 65 described above, enables an 25 alternative construction for the
bond poi nt 4ayeth@&Shoredn be screen printed onto the surface of an
elastic element to be joined to:the.outer covef in a pattern
&J' comprising spaced disctete'zongé of adhesive'that'will'form
- the bond points SO.' When this:alternitive.is empiayed. the
10 zones of adhesive should have.bond point area and spacing
parameters within the ranges 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
adhésive which can have the same or diffeient area and
15 spacing.
| The previous:embodiments have shown the usé'of ausingle
Y " elastic element along_thé body-encifclinq portion to bé
elasticized. Also, the elastic elédents‘in the embodiments
previously described have been flat elastic tapes of rect-'.
20 angular cross-section inclﬁdinq a:pair bf-opposed'planar
surfaces. However, the present invention méy be'practiced
with disposable garments having two or more elastic elements
along a body-encircling portion and élsb with disposable
garments. including elastic elements héving various'cross-
25 sectional configurations. ' Fig. 24 illustrates both of these

alternatives. The section of a disposable garment shown



points 50 in Figs. 1-21 are disclosed as being forned in the -41-
material of the outer cover 21 of the garnent. However, when an elastic

elenent is joined to a garnent by means of an adhesive layer, it will_ be
possible to formthe bond points as par42-of the elastic elenent instead of
as part of 5 the outer cover material. Adhesive, such as the adhe5|ve,/

| ayer 65, can be screen printed onto the surface of an elastic el ement to
be joined to the outer cover in a pattern conprising spaced di screte zones
of adhesi vetheakin lindluded he phhurapbtpt 8£58paded dliist id teleméntys 76,
enpl oyed, the 10 zones of adhesive should have bond point area and
spaci ng . par easheconsistiing tef ranfklaneatedrasswdngn gfaraix@)lar ewxossr f ace
of the elastic elenent to be joined to an inner |liner can also be screen
printed wtsegtionst vhighecanstxpetion A descxibed andhecbuinedrin the

di fferent area and 15 acing. The_previous enbodi nents have shown the
use of a si ﬁgpézga&gtqrbqip %ﬁ: ohy- t ARthSdpde RdispasaRle Farments whth
el asticized. Al sQ, the elastjc el enegés in the enbodlnents‘freV|oust

descri béd h¥pdtipde ﬁ?ﬁ?ﬁﬂeﬁ&?%ﬁ%%b% oPPRBiNgS U Smuﬁﬁ tr¥_s-section
' my be pradSidp w tgp(%l’éﬁ%ecj o ke “Hhe SRner RETET e N REF L €8 "
el | bqdy-

cTeron o e 3R IR RRABRLBER LH Y Ladieabbecdl o

herein by reference. Each elast;c_element 70 is joined to

the innermost surface of outer layer 71 of the garmedt and .'QJ

1b' to the Lnnermost surface of bodyszde lzner 72 of the dispos~-

able garment. One-half of the longitudinal c1rcumferent1al

surfacé of each element 70 is Jq;ned to the outer layer and

the other half-of the_longitﬁdinal:circumferential.surface

of.egch eléstic element is joined to the inner layer in this
15 fashion. The outer edges of the layer 71, liner 72 and

outermost elastic element 70 are substantially coincident. -

Again, the structural configuration of the innermost surface
of the outer layer 71 and the manner in which each elastic C;

element 70 is joined thereto are as described preViouSly.
20 (g) Example
| A disposable 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 glasticized_waistband as
shown in Fig. 4 and elasticized legbands as shown in Fig.
25 24. The material of the outer cover, or exte:ior panel, of

‘the disposable underpant was a two-layer composite web



"25 sectional configurations. Fig. 24 illustrates both of these

alternatives.
es a plurality of spaced elastic, el enents 7Q, .each consisting of a

.1 ncl

The section of a disposable garnment shown - 42- therein

filament ‘or string of circul'ar cross §€%F|on whi ch construction is
dESC{ubed and.claimed in the application of Ales et al. entitled D sposable
Garmehts with 5 Miltiple Strand El asticized Openings, U S. Serial No.

690349

filed on.the.sane date herewith and assigned to.the assignee of

this application, which is incorporated herein by reference. Each elastic
el ement 70 is joined to the innernost surface of outer layer 71 of the
garment and 10 to the innernost surface of bodyside liner 72 of the

di spos- abl e dmviamg .an @uetérl Lapért b€ hongbiredi pall ybropylletie Fibalrss Wridice
of each elenment 70 is joined to the outer |layer and the other half of the

| ongi t udi nal
t he i nner

@n dufexr elayetr ofiréthylehecmebhgllaatirglatenenitrusijon Rk ted
|l ayer in this 15 fashion. The outer edges of the |ayer 71,

liner 72 and omt e nonweven eftheous70utier lalerant Chlel pateirialde® the

Agai n,

| ayer 71 and tO¥EaRfR¥ern
are as de cn

panty 10 i
as an |nfant S tral(rl)ng éaané ‘\ﬂth an el asti.ci zed wai st band as

k/

10

15

20

25

t he structural confla uration of the innernbst surface of the outer

¢l bachliusgtrated| inethe7phiotomiicrograpiveetaf
bed previously. 20 (g) _Exanple A disposable panty such as the
Meo‘ 48 g had Ghe cﬁﬂ%%?ﬂé?ﬁdphﬁsécﬁlz PAFFMENARSf or use

nts measured as from out 0.15 to 0.30
mmz in area. (The bond points wefé formed along
the entire area of the sheet material used for the

' outer cover as de;;ribéd previbusiy in part (d)).’
(2) Bond points #long'the QaiSt and leg openings were
spaced apart from about i.l to 1.3 mm in the
- direction of elonqatioh'of the elastic elemehts to
be'jdined thereto.: The bond points'also.were
spaced transversely and covefed about 8 to 15% of
the surface'area-of'thé'maréinai portibns of the
outer cover joined to thé exterior surfaéé of the
~elastic eleméntét
(3) A flexural rigidity measured'aééordihg to Federal
Text Method STD. No. 191 of frdm.about 0.030 to
0;055 cm-g;land. | _ _ | _
(4) A thickness averaging from about 0.011 to-0.0ls

inches.

The panty had an interior panel comprising a bodyside liner

of spun bonded polypropylene fibers having bond points in
the same size pattern as the material of the outer cover.

An absorbent batt of a composite iof polypropylene microfibers



shown in Fig. 4 and el asticized | egbands ,gs _shown in Fig. 25 24. The
material of the outer cover, or exterior %anel, of the di sposabl e under pant
was a two-layer conposite web -43- having an outer |ayer of nonwoven '

pol ypropyl ene,d bééilatﬁgs% il d v ﬁna&?ééiraspeb@%g{%' ate

extrusi on coated onto the nonwoven fipbrous ou ayer. terial pf‘*
the outer cove¥terheEnpanell and thedntexier ppaned.cr Fheagdastiic 'Figd.

Fomra, nad o\ dehehtOIBAGILLY (L1 SVNAHI a8 o FLatCRUMHIY Hepdipasul o as
the entire afé24o$n9he?§hggﬁhnﬁ eﬂﬁqkémﬁf%r?Fﬁﬂeﬁuﬁgroégﬁﬂﬂ as descri bed
previ ousl y5 i nelpbek (:dh)sisk@.;!g of ar{ Z)EB-@rldlﬂﬁgah&rﬁbO&%p*dg. gmi&lt st an? | eg
openi ngs wer e refr 1t : . i e .di,fection o
ePonga?ion%ﬁ‘f@@ﬁgggg??csglgagﬁggh dtﬁﬁ?éﬁnéﬂ P%gkegg. %ﬂméﬁ%ﬁm poi nt s
al so were spaxesptingsconséantamf il gmsl/cbout Three 8k¥andsl5

the surface q&gatﬂé %ﬁgggﬁﬁgg@@m%¥¥gi °f%3é§éV?EE65r?3%§%d(ﬂ ned to the

exterior surface o astic elements. rrexura I'dity measured
accordi ng to shoet aeachxlegeopenismn the stonaondsfwereaeasch AAX to 20

0. 055 cmyy aﬂgcﬁ4}oalghhﬁhnqgs5@gﬂé§gfmhﬁaoggggogbagegli/qQ 0. 015 inches.
inch (0.635 cm) apart. The elastic element at ' |
the waist opening was stretched to about 84% and
the elastic elements at the leg openings were stretched

' to about 117% and attached to the bond points of w
15 the exterior panel around these openings. The
elastic elements were also joined to the interior
panel along the leg and waist openings:”_Upon retraction'
of the elastic elements, the material of the exterior
- panel buckled between the bond pdints*aloug_the
20 elastic elements at the waist and leg openings .
to form a continuous array of very fine striations
or micro-ribbing between the bond points. This
provided a disposable underpant garmeht-with an
~ attractive tailored appearance at the waist and
25 1leg openings.: Tests of the garment with infants
demonstrated that the underpant remained securely
held in place about an infant's waist when the
waist elastic was expanded as the garment was fit
onto an infant and that the elasticized ieg openings
' 30 provided good sealing or gasketing against the
leakage of fluids therethrough. Thus, a disposable
underpant.in'ac- :



" The panty had an interior panel conprising a bodyside |liner of spun bonded

pol ypropyl ene fibers having bond points in 25 the sane size pattern as

. theqaterial of the outer cover. An absorbent batt of a conposite of _
pol y@ropyl ene microfibers *i{- 44 - and cel | ul osiie*fi bers was sandw ched

bet ween the exterior panel and the intefidsr-panel. The elastic el enent

al ong the wai stband was a flat member about 3/4 irnch (1.9cm) w de and 0.016

i'nches (0.041cm 5 thick consisting of an A-B-A el astoneric copol yner

(FULLASTI C) as described above in part (d) having a spring constant of 47

gns/cm Three strands of the sane el astoneric copol ynmer were arranged

about each | eg opening; the strands were each 1/16 10 inch (0.16 cm in

di anet d ' ' t, The elasti t at.
the vax st _opeaPEapee el Tl Mubbol BrdhBh 1o 'BF EpTREEFARERPE .,
the | i - tiahe 4 0 tiagh d
oi nt o of 15 SARRURES SRSV Gy be pdShaBind LAE Mt baE IEY
| t | Xt t ; : Y e st
openi ngs. | Uponearras PE o il eft S e ROk fe CPRalatng Paf] N1
exterior panel bUC‘therﬁh\Ue%hdd“%MCH&ﬂﬂM'Q“He&héoﬁgtrﬁkﬁibh]‘ffor an

el ements at the waist and | eg openings to forma continuous array of very

fine strifti oalasticized marginal portion, generally a bpdy-gncircling

- opening, of a disposhblé éa:ment.' An elastic element is
Y joingd to two layefs of i'disposablg.garment along the
marginal portion which is tq be elasticized, éndlthe elastic
element can extehd'entirely or partially around the marginal
10 portion. Further, the structure of the interface betwéen
,thé-layers and the elastic element is to comprise a plurality
of closely-spaced small bond points. The elastic element is
joined to the bond points when in an extended or stretched
condition, and.when-the elastic element is in a retracted
1S . condition the force generéted'thefeby prodﬁces a micro-
ribbing of micro-buckling of the exterior layer of the
- gafmenc-between the bond points. Other imp¢rta§t features
necessary for obtaining the elaséiéized'coﬁStrﬁctiﬁn of this
invention have been fully described hereinabove.. The result-
20 ing elasticized structure achieved, through the practice of
this invention provides an éktetiér layer in a disposable
- garment which has a finely-ribbed or striated structure in
the direction transverse to the direction of elongation of
the elastic element. This produces a disposable garment
25 having a tailored, pleasing apﬁea:ance which closely re-

sembles an elasticized portion heretofore previously



or m-.cro-ribbing between the bond points. This provided a di sposable

under pant garnment with an attractive tailored appearance at the waist and
| eg openings. Tests of the garnent with infants denonstrated that _the

undé}pant remai ned securely held in place about an infant's wai st when t+¥

wai st el astic was expanded as the gasesat was fit onto an infant and tha

the el asticized | eg openings 30 provided good sealing or gasketing agai nst

t he | eakage of fluids therethrough. Thus, a disposable underpant in ac-

- 45- cordance with this invention proved to be an attractive garnment that

was capabl e of providing the functionality required of a utilitarian

di sposabl e traj has thu been des new._co

for an 5 fe|as€*§g¥§§rﬁﬁ}greé (ﬂﬁﬁ%ﬁ? iﬁﬁﬁﬁ%ﬂ?% g?%%ﬁ? eﬂﬁFEEEFirUCtlon'
R - S I A e HE L AR
e R P B SR

around the nargln rtion. Furt e structure ‘of

between the | ay8is gRER! ed% E'ai:l"é at { bgeaap&géﬁ' kbYa8f ¢o
‘enment

closely spaced smal | bon p0| The "el astic e Jjoined to the bond
points whes Irpeavfaéeadsﬁuer &bhawml@miﬁlﬁbuﬁ@dweesoa{aeps&e%hc

elenent is in a retracted :
which the elasticized margin encircles. This retains the
garment in place in the desired position and also provides
sealing against £fluid leakage if such functionality is

. required with a specific type of disposable garment.

10 . There is tnus provided an elastic construction
suitable for foiming one or more elasticized openings in a
disposable garment according.to which (1) an elastic element
is joined to marginal portions of both inner and outer
layers of a.disposable garment around an opening, or to a

15 1layer folded ove:'opposed surfaces of the elastic element in
the case of a disposable gasment having a single layer along
an opening, (2) the outer edge of the elastic.element is

| coincident or substantially coincident with the outer edges
.of each qarment layer to which it is joined, and (3) the
.20 portion of_the outer layer along the elastic-element and the
surface of the elastic element contacting such portion are
joined together_along a plurality of[spaced-bond'points area
such that the elastic element causes micro-buckling of the

outer layer between the bond points when in a retracted

25

\;)



15 condition the force generated thereby produces a mcro- ribbing or

m cr o- buckl i ng of the exterior | ayer g t he garnent between the bond
:points. Qher inportant features necéSsary for obtajning the elasticized
constructlon of this invention have been fully described herei nabove. The
resi - tng el asticized structure achieved, through the practice of
this |nvent|on provi des ‘an exterior layer in a dlsposable garnent whi ch has

a finely-ribbegoRaigibhat egnsls! 'é%fnﬁbh.‘i-‘xa!tﬂéﬁ'eoﬁ"fé’&éﬁ?@stfégﬂ%sg nt A3l %s-
direction of elongation of the elastic elenment. This produces a di spos

garnment 25 = hgyi@ggariahker ddviplgeasiais: APpasd assen g § e gL eseh ¥sety
senbl es an el asticized portion heretofore previously - 46- achleved only
Wi th garments sesemblet ekei hppeatrancsl ©f lan sl td Dth ogaheent! r ast weel as
appear ance, however, an elasti- cized opening , at least in preferred
forms, is extemhenbbddvahengesdj sposable garnment is worn by a person so as
to 5 provide a snug, confortable fit around the body portion which the
el asticized nargin mBgiFekatiohh o efvi s paramndd ineptacanintbhe
desired position and al so provides seal ing against fluid | eakage if such .
functional ity asyrpgoadedspetitsa theeid cdfperad t sppsabygegaedent. ~10
There .is thus provided an elastic construction suitable for form ng one or
nor e elastlC|Zerepanmagsbena@pmngmrﬁﬂﬁethpsemsklhbe®rdnnghEO which (.1)

an elastic elenent is joined to margi nal portions of both inner and outer
art and the disclosure hereof is intended to encompass

Y any such modifications. The claims preséntly appénded
' hereto define those aspect(s) for which protection is
being sought for the time being. ' - .
Reference is hereby made to the applicants
divisional application no.$81302hf even date.



| ayers of a disposabl e garnent around an opening, or to a 15 |ayer fol ded
over opposed surfaces of the elastic elenent in the case of a disposable
garnent having a single |layer along an opening, (2) the outer edge of, the

el astic elenent is coincident or substaggially coincident with the outer= ]
edges of each garnent layer to which it is joined, and (3) the 20 porti -
of the outer layer along the elastic elenent and the surface of the elastic
el enent -contacting such portion are joined together along a plurality of
spaced bond points area such that the elastic el enent causes m cro-buckling
of the outer |ayer between the bond points when in a retracted 25 - 47-
condi ti on. TE%S cgnbination of features results in dirspos- able garnents
havi ng el ast 78 openings that closely resenble the appearance of a sewn
cloth garment, as well as other advantages Mdifications to [err] specific
embodi ments and to ady dispdsabjecgarmenteof rilfeertyme tinoludimgeaheduter
herein may be apparent to those skilled in the art and the discl osure
hereof is inmarEknab peTtipRsofampterdaliemd iamtinterioimarginat portion
presently appended hereto define those aspect(s) for which protection is

bei ng sought YomatRrisheabengga Rars ofcdhes gaameant knke heoafpFi cant s

di vi sional application no. 88180270 of, even .date.
' h ong a wearerﬁs goay and an elastic element joined thereto

S to provide an elasticized opening for the garment,
wherein ) . R , : W
(1) the elastic element includes an exterior surface joined
to the outer marginal portioh of material along the opening
and an inner surface joined to thé interior marginal portion
10 of material aionglthe opening; | . o “
(2) the outer edges of thé elasﬁic.eiement, the outer
marginal portion of material and the interior marQinal
.portion of material are substantially c;incident;
{3) the ouﬁer marginal portion of material is selected from
1S the class consisting of (a) composite webs having an outer _
layer of nonwoven fibrous material and an ianer layer of s
plastic material, the inner layer being in contact with the
exterior surface of the elasiic element, (b) nonwoven webs
of synthetic or natural fibers, or (c¢) piastic £films,
20 ' (i) the outer marginal portion having a thickness in
the range of 0.19 mm to 1.1 mm when a composite
web, in the range of 0.13 mm to 0.76 mm when a non-

woven web, and in the range of 0.0076 mm to 0.05 mm

when a plastic film,

* € L M s *



-48-- CLAI M5 1. A di sposabl e garnment of the type including an outer
mar gi nal portion of material and an interior nmarginal portion of materi al
along a part of the garnment intended to fit along a wearer's body and an
el astic-element joined thereto 5  to provide an“€el'asticized opening for
the -garnent, .wherein (1) the elastic elenent includes an exterior surface
joined to the outer marginal portiomr é8-nmaterial along the opening and an
i nner surface joined to the interior marginal portion 10 of material
along the opening; (2) the outer edges of the -elastic elenment, the outer
mar gi nal portion of material and the interior marginal portion of material

al_portion of mterial and gi nal_portion of materi:

< ool oot 28 1 rom 1604 0] 1 E58) qutek pbREsRl pe R GyARd o ddReelR ng "an
selected from 15~ {he 3 PRAONT & R

Tt erial Lhe innor | aycri BEERGY] Anc shey Faue’ e LU B Y, £ i ids ¢

el astic el ement, (D) nOndGyERsIERSwab SKREieel yalt Wil i N8ie rhliad e

plastic filns, 20 the outer nmarginal portion having a ness

in the range of 0.19 nm$00d21t8M0.008 @ wher W PYalstiesiia; the range
of 0.13 mmto.0.76 mm when a non- woven web, and i'n the range of 0.0076
mmto 0.05 mMuhen thel értesidt! Burface of the elastic element and the
30 outer marginal portion are in'contact along an interface and
joined together along a piurality'of boﬁd points disposed
N\ _ _ aloné the entire interface, the bond points being spaced in

the direction of elongation®of the elastic element and .
transversely thereof, and
35 (a) when the material of the outer marginal portion ié
a composite web, the area of each bond point is 0.05 to
3 mmz, the distance between neighboring bond points in
' the di}ection of elongation of the elastic element
prior to joinder of the elastic element to the outer
40 marginal portion is 0.5 to 4 mm, and the total area of
the bond points is S to 40% of the area of said inter~
face,
(b) when the material of the outer.marginal portion is
a nonwoven web, the area of each bond point is 0.05 to
45 3 mmz,ithe distance between neighborinq bond points in
| the direction of elongation of the elastic element
prior to joinder of the elastic element to the outer
marginal portion is 0.25 to 4 mm, and the total area of

the bond points is 5 to 507 of the area of said inter-

SO ‘face,

TR O i



- 49- 25 (i1) the outer marginal- ggtidon having a flexural rigidity -
in the range of 0.01 to 0.1 cmg when a conposite web or nonwoven web and
in the range of 0.002 to 0.008 cmg when a plastic film (4) the exterior
surface of thegcel aswbemltﬂreMaiaemiiaheoBOtheumteramgngilnaiort|on are in_

o nts. di sposBABRG T M LR WFLLROIERET R UE Bl A L 200 o
t he directionpofingl dsg&.iGsh &0 142 mRGst tBEeIﬂémaancbemgVersel y

hereol . and d1ghbos i o SBolEarthothal dlkodia e dRdELoRTI L on

s a corrp05|t rea of eac poi nt t he

di stance b3t wefnthe sdagtin element; H¥§°Fnt9na% . |Qﬁ1 Qﬁe el ongati on of
the elastic ebi%&tidorél(&nérikl&bnﬁlﬁé shtebenmalrgdna qi&!m tpgthe outer 40

mar gi nal porti 0.5 e,total he bond ogints is 5
to 40%of the? Béai& ﬁﬂrg]rtg?atggae'b)‘ \ﬁﬁel‘?’f%@ £)§he out er

mar gi nal port Len 2i0s to rwil\mﬁerthebaréheoﬁr saidf iemérﬂzuwl; poi nt is 0.05 to

45 3 [err], the distance between neighboring bond points in the

direction of elongation of the elastic elenent prior to joinder of the
el astic el@nedS)t o whermiertherelastipoelements iz Zoined adonand t he

total area of yhe AN gU¥NS wRed 1R AA%elbnighbed Gordscilhd i Nter-
and remains joined only to the bond points when -
in a retracted condition to provide an elasticized
opening characterized by micrc”-ribbing of the outer
15 marginal portion of material between the bond pbints.

* C L M s *



" 50 face, - 50 - (c) when t_he5 materi al of the outer marginal
portion is a plastic film the area of ezgth bond point is 0.05to 1.5
.[err], the distance between nei ghboring bond points in the direction of

el ongati'on 540f th L Coied er W) eI Mato[-T e el astic el enent
to the outer 2-r°r'ar'gi%aI%%‘%ﬁlﬁi?ﬁ%ﬁgﬁ%ba‘faﬁﬁhqgﬁg%thg;]téoj{iglfar ea of the
bond-poi it s Whereins gtherelagtic celementi dncludesa@ flat geheriaherein

the elastic gl‘ﬁrﬁge ishd % Nefag! PRt NBuPBREeROI Nts When-in an el ongat ed
condition and remains joined only . to the bond points when in a retracted

condition to provide an el asticized opening characterized by mcro-ribbing

gfl thg ouserA 315 rtaragH@épmsiergafméggeababraﬁmew? id1@a i d |t0ﬁi ntis. . '
- 2. i S a arpent, according to clai erein: e elastic .

el enent i ncl ﬁ'(g'&tpeg'sq’l aﬁ%%ﬁg?%*csﬁﬁ?ﬁﬁggahﬁsaaf|° QU fA¥8ce. 5 3.

A di sposabl e sgartrient aamd othie ngxter toni sut faker thereofe comprtiges| enent has

a cireular clggen PP LRNSHG1 EXEERRE cTUELARR ALY ATYdE S

of the element and the inner surface thereof comprises
10 the remaining one-half of the longitudinal circumferen-
tial surface of the element. ' '

-

N



one-hal f of the | ongi tudi nal circunferential surface of the elenment and the
I nner surface thereof conprises 10 the'réﬁhrhing one-hal f of the _
| ongi tudi nal circunferen- tial surface of the el enent. - 52 -4 | A

di sposabl e garnent Qf t.he t i n¢l udi ng e, r gi nal i on of =~
material and 4n intgrldt&rsq?eﬁ\%' I'gﬁ??gnggf g#&t g’%%l qﬂr@h‘b&)ﬁ{%art of thg‘f
gar nent i nt enandoutefri maxigimala perttoh sofonaterdal andlantintet boent

j oi ned theretg LQVi | agt.ici PeR| 0 Haldie r t, wherein

(1) t he el a@?%gigﬁgng%%%fu%ésﬁ%%égg?gr?(?)'PBguraf g,ce j(ﬁe 0 the outer
mar gi nal port ganment] dnkended | tq| By akengpanwegrard saPadinandur f ace

joined to gheahnhqhishi W IENEHE PP6inEa ChePBt® itd) pYoviad gnopening; (2)
the outer edges of ,the elastic, elepent, the outer ﬂaﬁgrmg portion of

material and ehasticdzesd openingifer the:ggrmentpwhargin, o substantially

coincident: (3) the outer marginal. portion of material is selected from
nonwoven {1 br &} maihe A1 LR Lemenfictae PaeR At SRER1RYCr i 21 (e
i nner | ayer bgupface Colmsd to {théhouteremarginall por tfon hef el astic
el ement, iB) R%%@%W%&‘%i%hé“aﬁ&ﬂ&é&ﬁiﬁg and an inner surface
| joined to the interior marginal portion of material
along the opening;
(2) the outer edges of the elastic element, the
outer marginal portion of material and the interior
15 marginal portion of material are substantially
coincident: '
(3) the outer marginal portion of material is
selected from the class consisting of (a) composite
webs having an outer layer of nonwoven fibrous material
20 and an inner layer of plastic material, the inner
| layer being in contact with the exterior surface
of the elastic element, (b) nonwoven webs of synthetic
or natural fibers, or (c¢) plastic films,
(i) the outer marginal portion having a
25 -thickness in the range of 0.19 mm to 1.1 mm
when a composite web, in the range of 0.13 mm
to 0.76 mm when a non-woven web, and in the
range of 0.0076 mm to 0.05 mm when a plastic
£ilm,

AL
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. or natural fibers, or (c) plastic filnms, (i) the outer marginal portion

havi ng a 25 thickness in the range of 0.19 mmto 1.1 nm when a
~conposite web, in the range of 0.13 nmto 0.76 mpwhen a non-woven web, and
“in the range of 0.0076 mmto-0.05 nmwhen a plastic film -53- 25

(ii)-the outer margi-nal portion having a-f3®xural rigidity in the range of

0.0I¥to 0.1 cmg when a com posite web or nonwoven web and in the range of
0.002 to 0.008 cmg when a plastic film. (4) the outer marginal portion of
material includes a 30 plurality of closely-spaced bond points extendi ng
along the entire exterior surface of the elastic elenent joined there- to,
the bond B8i nts bei(dd.)sFhaeeduter margiral i portionl hayingt aoflekuriad

el astic elenment and transversely thereof, and (a) when the material of the
outer margi nal por tigddisy3in. the rangeofi@cOlebe Oht ameg whemaahcobmrd
point is 0.05 to 3 [err], the distance between nei ghboring bond points in
the direction of ePeSd%e weboion monwauen (web candtinrthe rangei ndeP .02 Ito
el astic element to _the outer marginal portion is 0.5 to 4 nm and the total
area of 40  t ReO08n MG When & Prastio,Hilmhe area of the exterior

surface of th lastic element, (b) when the material of the outer marginal
portion is ?4? ihe outer maréﬁ al portion of material includes a d

30 pilurality of clpsely-spacéd bond points extending along the

entire exte:;or sﬁéfﬁce of the elasfic elemeht joined there-~

L to, the bond points being. spaced in the direction of elonga-
tion of the elastic elemént:and_trﬁnsvéfse1y the£eo£; and

(a) when thé material of the outer marginéi portion is

35 = a composite web, the area of each bond.point is 0.05 to

2, the distance between'neighbb:ing bbnd.points in

3 mm
the direction of eiongation of the elastic element
_ _prio: to joinder of the elastic element to the outer
marginal portion is O;S to 4 mm, and the total area of
40 the bond points is 5 to 407 of the area of the exterior
| surface of the elastic element,
(b) when fbe material of the outef marginal portion is
a nonwoven web, the area of each bond point is 0.0S to

2, the distance between neighboring bond points in

3 mm
45 the direction of elongation of the elastic element
prior to joinder of the elastic element to the outer
marginal portidn is 0.25 to ¢ mm, and the total area of
the bond points is.S to S0% of the area of the exterior

surface of the elastic element,

% € L M 0§ *



a nonwoven web, the area of each bond point is 0.05 to 3 [err], the

" di stance between nei ghboring bond poi nts5#n=45 the direction of

el ongation of the elastic elenment prior to joinder of the elastic. el enent
to the outer marginal portion is 0.25 to 4 mn and the total area of the _
bond points is 5 to{Ghy Bhem&he matariak ek theopulers margdmnalie el astiy

element, - 54 - pereivhcns! e prisiidle0im} NEh@ULPLaNBEdieadn POrtion i's
a plastic fil.m the

area_of, eagh hond poi s 0205,t0 1,5, [err], the
di stance between nePgR oPPﬁ&%bgﬁHngﬂ%f§°?#‘%H@mdPrEéFiéﬁsﬁ ne of
el on%at ion of the ebetieencheigyhbariny bond opointsolint l&aeelldm 'ctie#:errﬁnt
to the outger margin i A ). 24 & nd+t. 0 ea of the
bond- poi nt% is 20 t§k883<?§ﬁgt%ec’%a%e§%ﬁgt%é%&§rgééﬂgﬁ fggg‘o f 10
the el astic el enent to( Jpinderciafi thehcelaskic celementt tos thei ned to the
bond points when in | Qi C L4 4 dgr LRS 9] Qimne ly to the
bond points when inQQEregt 9%%?2?&0%%%%&%?09?3,58&? e és%nnged 15
openi ng char act er i ztebfokads @redfthe bordopeintgaigi 28 tsorti on of
material between thgoRop¢ RbeNlaresd of tHe dofasdbLesapraral oFccording to

claim4, wherein: the elastic elenment includes a flat exterior '
10 the elastic element; e :

(5)  wherein the elastic element is joined to-
" the bond points when in an elongated condition
and remains joined only to the bond points when
~ in a retracted condition to provide an elasticized
15 opening characterized by micro-ribbing of the outer
marginal portion of material begween_the_bond points.

5. A disposable garment according to claim 4,
wherein: the elastic element includes a flat exterior
20 surface and a flat inner surface.

* [ L M S *



* 20 surface and a flat inner surface. . - 55 - 6. A di sposabl e gar nent
according to claim4., wherein: the elastic elenment has a circul ar B
. cross-section and the exterior surface thereof conprises one-half of the”
~longitudi- nal circunferential. surfaceggf the el enent and the inner 5
surf-ace thereof conprises the renmaining one-half of the |ongitudinal
circunferential surface of the elenent. 7. A disposabl e garnent according
toclaim 5 or 6 wherein: the garment conprises an exterior panel including
the outer marginal portion and an interior panel including the inner 5
"mar gi nal porti.on. A dispafsabl® garm¥nt Ndegs odify Seesebhempant ¥heeaRhiSi Ng
the conbination of (1) an outer cover; 5 (2) a bodyside liner; (3) an
absor bent bathebetlasdnic el emdrer ltoyvea aihrkctber botyssdeettpon; anQ €4 a
pair of opposed side seans joining together -

exterior surface thereof comprises one-half of the longitudi-

nal circumferential surface of the element and the:inner
-] surface thereof comprises the remaining one-~half of the

longitudinal circumferential ‘surface of the element.

~ 7. A dispbsablé;garment actording to claim-£, 5 or 5
wherein: ' ' B . . .
the garment cémprisés an extérior‘panel_including the outer
marginal portion and -an interior panei including the inner

S ﬁarqinal portion. T

p
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portions of the outer cover and bodysideglginer to forma panty having a
wai st openi ng defined by an outer margi nal portion of the bodyside liner,
15 and a pair of |eg openings each defined by an outer marginal portion of

the outer covel andagnihbegiral’ dTHEHdEb1LOpAhLY ebmbResiadytnde | iner; (B)
an elastic el eng i aLgng t?e wai st "opening and an el astic €l enent al ONg
each Ieg(nxﬂﬁ?@§ B@tiont OL cach elastic el enent including an exteri or -
surface joined to an outer nargi nal portion of the outer cover and an inner
surface joineglag an int?rior margi nal portion of the bodyside |iner along

Its respective i sERoPY 55 8&& i'ng; 25 (6) the outer edges of the

el astic els®nent, the outer marginal portion of the outer cover and the

i nterior narg*gﬁl pgrgbagquéﬂfiﬁggyside | i ner al ong the wai st opening and

each | eg openi’ng berng suabstantia coi nci dent; 30 N-57-25 (7) the
outer marginal portion of the outer cover along the waist opening and each

| g opening DE3f0 aafRbBEbbent Wl SORLACLREASALERRRLNT OF (3)
. conposi te webs having an outer |ayer of nonwoven fibrous material and an
inner 1ayer cAnd| thei bodysddeallina®s i nner 1ayer being in contact with

10 . . - . _

(4) a pair of opposed side seams joining together
portions of the outer cover and bodyside liner

to form a panty having a waist opening defined

by an outer marginal portion of the bodyside liner, \

15 and a pair of leg openings each defined by an outer
marginal portion of the outer cover and an interior
marginal portion of the bodyside liner:;

(5) an elasfic'element'alohg thefWaist opening
and an elastic element along each leg opening,

20 each elastic element including an exterior
surface joined to an outer marginal portion of
the outer cover and an inner surface joined to
an interior marginal portion of the bodyside liner
along its respective waist or 1e§ opeining;

25 (6) the outer edges of the elastic element, the
outer marginal portion of the outer cover and the
interior'marginal portion of the bodyside liner
along the waist opening and each leg opening being
substantially coincident;

30 '
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Y

30 +the exterior surface of the elastic elenent, (b) nonwoven webs of
synthetic or natural fibers, or (c) plastic filns, (i) the outer narginal
por{ion having a thickness in the range of 0.19, mmto 1.1 nm when a
copposite web, in the range "of 0.13 nmto 0.76 nin"“when a non- 35

woyen web, and in the range of 0.0076 nmPtd~0.05 mmwhen a plastic film

(i 1Y the outer marginal portion having a flexural rigidity in the range of
0.01 to 0.1 cmg when a com posite web or nonwoven web and in the range of
0.002 to 40 0.008 cmg when a plastic film (8) the outer marginal

portion of the outer cover along the wai st opening and each | eg opening
I ncl udi ngega p al | 0sel.. C PO e I ng_.al ong the
entire e%tser - k?li)r *s:il}%f ggg‘é%f ﬁ@ﬁé%ﬁ?‘s%% c%%ne% n‘}%‘i n&e‘%@?ﬁe‘r" o %g?ﬁﬁb’é’f“?
45 ing bond poi s b Ay t | £ | ' f
el astic el em‘gﬁig‘%do??ggg\ﬁ%&e% at er%g ,caé'fﬁg'dé)%%?g(g%éeﬁp?ﬁes%g?%FFgl
of the outer gpsqi PPakisORonS id A g 0
point is 0.05 to 3%”% t'heogi%_slt é“%g@o% v\(/gae)\rllveér%’_eulqsg]i%’b{?‘iE ﬁ‘ge%%nlsggg?% gﬂl n
50 the dbieeti Dayek 8fondaloverOifidivoul aitdr AL RAd £hi PhnéP Lalader
of the elastic elenment to the outer marginal portionis 0.5to 4 mm and
the total aresfoplabeibondtpeials ithed inhetO%Djer Feiigainfcoéhtasst gitar
surface of the elastic elenent, '

30 the exterior surface of the elastic element, (b) nonwoven

webs of synthetic or natural fibers, or (c) plastic £films,

KJ ' (i) the outer marginal portion having a thickness in

the range of. ﬂals.mmhto l,1 mm . when a composite
web, in the range of 0.13 mm to 0.76 mm when a non-
35 | woven web, and in the range of 0.0076 mm to 0.05 mm .
| wheq a plastic film,
(ii) the outer marginal porﬁion having a flexural
rigidity in thé_range of 0.01 to 0.1 cm~g when a com-
posite web or nonwoven web and in the range of 0.002 to
40. 0.008 cm-g when a plastic £ilm; _
. (8) the outer ﬁarginal pértion of the outer cover aloﬁg the
_ waisﬁ épening and each leg opening including a plurality of
clbsely-spaced bcnd.éoints extending along the entire exter-
_ ior surface pf the eLastic element joined thergto, neighbor-
. 45 .ing bond points being spaced in the direction of elongation

of the elastic element and transversely thereof, and

-
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55 °  (b) when the material of the outer marginal portion is a nonwven

web, the area of each bond point is 0.05 to 3 [err], the distance between

nei ghbori ng bond points in the direction of elongation of the elastic, :
el ement prior to joinder of the elastic elenent to the outer 60 = .
mar gi nal portion is 0.25 to 4 mm and_ the total area of the bond'points e/

5 to 50%of the area of the exterior 38mface of the elastic el enent, (c)

when the material of the outer marginal portion is a plastic film the area

of each bond point is 0.05 to 65 1.5 [err], the distance between

- nei ghboring bond points in the direction of elongation of the elastic

el ement prior to jo%ngﬁ{ g% the elastic el enent to the outer marginal
portion is 0.05 to ®*/mW e matariak pHitheoutan pargibals pprtiomds

of the area of the exterior .70 syrface of the elastic el enent; -59-
(9) wherein the el a§tF8m§P§ﬁ%’rﬁ veb,; FHRRTeA 196 Sack bend: Bodnsn isn 0295 to

elongat ed condl 101y 21 U Uleh Wiy s Bord pol Lo when i 2
KRR R R TR R R B R
prior to joinder of the elastic element to the outer
marginal portion is 0.5 to.4_mm, and the ﬁbfal érea 6£
the bond points is 5 to 402:o£ the area.of the exteriog;)
surface of the elastic_element, _
55 (b) when'the'material“oi the outer ma;qinal portion i;
a nonwoven web, the area of each bond point is 0.05 to

3 mmZ

., the distance betﬁeen'heighborinq bond points in
the direction of elonqation of the elastic element
prior to joinder of the'élastié element to the outer

60 marginal portion is 0.25 to 4 ﬁm;:and.the total area of
the bond points is 5 to 50% of ﬁhe #fea of the exterior
surface of the elastic element, ' |
(c) when the material of the outer'marginal'portion is\J
a plastic film, the area of eéch bond point is 0.05 to

2, the_distance between neiéhboring bond points

.. 65 1.5 mm
in the direction of elongation of the elastic élement_
prior to joinder of the elastic élémehﬁ to the outer
marginal_porticn is 0.05 to 2 mm, and the total area of
the bond points is 20 to 80% of the area of the exterior

70 surface of the elastic element;

= € L M 0§ %
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- 60 - 9. A di sposabl e garnment of the type including an outer marginal
portion of material and an interior ' marginal portion of material along a
part of the garment intended to fit along a wearer's body and 5 a plurality
of _spaced el astic el ements joined thereto to provide an el asticized portion
of\ the garnment, wherein (1) each el ggtic el enment includes an exterior
surtace + oi ned to the outer .narginal S%rtion of 10 material and an inner
surface joined to the interior marginal portion of material; (2) t he
elastic elenments are spaced fromeach other in a direction transverse to
their direction of elongation-with one of said elastic elenents 15 arranged

on ol asti o ot Do Yhefiiﬁdﬁféi%%ﬁﬁ?ﬁi’s@??ﬂtoﬁgﬁﬁtEaf & f%%g?%v%{ e
the outer madsTinT 8%*?% o pArafepdardht BHAIsTal Angd fﬁl@q& @ine <

consisting Slodfy €0TBRS! bendch31Ae 'nﬂeﬁnlaus]%ekg%&e&f fadrous. -
mat eri al and an nner ayer of ic natéeria e | nner ayer ei ng

cont act th o) e h en
Cobs of aynt RSV e%%t%%ﬁ?tf%%?é wil sk Speninld anfl BT3 "*ﬁ%ﬁ%‘w

75 openings characterized by m;cro-ribbing of the material of
the outer marginal portion of the outer cover between the

bond points.

W



(1) the outer narginal portion havinggg thickness in the range of 0.19 mm
to 1.1 mm when 30 a conposite meb in the range of 0.23 mmto 0.76
nm when a non- -61- woven web, and in the range of 0.0076 mmto 0.05 mm

when a pl ast%C Filgp agls Pbstdmé)léﬁmém%fahhaowpan m@mm:@flexur al .~
rigidity in The range o '

osjte b

nonwoven mebaanﬁuFﬁ!tNér&éﬂyé(H°RF¥RE ?g EaBBEiE*}gda: 4Hgﬁi9% ??Im
g I4) Ithe 0%3{-%%31' @@Irtﬁw ltdm Orlﬁté'iiiell aloh@ﬁhuwtaqm Wi ity of

osel y-spaced bond Roi.n en al ong the entir xterior surface
of each el asG?EméF'&mg "3%% ﬁgl ofilstoimnlied B dﬁ'oﬁﬂ being
spaced i nslt ha ﬂn.ueau.liauy of eépntgeﬂ |e>hastiche1enmt:5c jaiamﬂmtﬁamo
transverse y ) t he outer
mar gi nal por ﬁtggige g?po& Sticib24€ g°g‘ﬁ’2§“0§€’§'? ?(r)nlgﬂ point is 0.05 to

3 [err], thewlesednce between nei ghboring bond points in the direction of
etongation ofjjhe ey id1HErEL18heAE fAcludes étpéﬁéldﬁir of the elastic

el ement to the’outér narglnai portion is O. %P
surface joined to the outer margina port on of

‘10 material and an inner surface Joined to the inter1or
marginal portion of material;

(2) the elastic elements are spaced from- each
other in a direction transverse to their direction
of elongation with one of said elastic elements O

15 arrangéd about the boundary of said marginal portions, '
and the outer edges of said one elastic element,
the outer marginal portion of material and the
interior marginal portion of material are substantially
coincident; )

20 (3) the outer marginal portion of material 15
selected from the class consisting of (a) composite
webs having an outer layer of nonwoven fibrous
material and an inner layer of plastic material,
the inner layer being in contact with the exterior

25 surface of the elastic element, (b) nonwoven webs
of synthetic or natural fibers, or (c) plastic - o
films, '

(i) the outer marginal portion having a
| thickness in the range of 0.19 mm to 1.1 mm when
30 a composite web, in the range of 0.23 mm to
' 0.76 mm when a non-

"% €L N 0§ %



the total area of the bond points is itéizgmbof the area of the exterior
surface of the elastic elenent, 25. (b) when the material of the
outer marginal portion is a nonwoven meb the area of each bond point is

0.05 to*3 [err], t%‘;gﬁtme P& VERNEREI gggg@ F laorybmlngﬁs in the
dlrectlon of . elongatl

Q e el astic_el egent | to j oi nder
f the etastic el erféh &tQ)S {TR W%rana;-eﬁﬁg% éﬁﬂ'on is 0.25 to 4 nm and
the total area of (if¥Zhé f‘@u@@ﬂdmﬁﬁgﬂhﬁll %o'itti%tﬁﬂ%ﬂfmjf‘@ area of the
exterior surface of ];Fhe el’; i ﬁﬂf? ﬂ F‘ when ﬁerl al t he outer
margi nal portion i< FidLEY B & repgga BT nt is
0.05 to 155 [err], wﬁmohsd:amposbeemeb oei glonwoven iweld gmd nts in the
direction of elon f el.as I t Al t der of the
995%%& :éﬂ‘ﬁa of 6 6032 %EE% o%do%&fdr@r{‘

el astic elenent to e out'er grnal ~portion and 10
the total area of tamPlﬂﬁmﬂgofﬁlguls 20 to 80% of. the area of the exterior

surface of tg@be' asid 6‘1.'1 YhardPhal P@%E‘Ibﬁ 0 nid i 1 ol fdEdes ar ©

joined to th ond poi nt s en Ih_an e ated condi tion
- a plurality of closely-spaced bond points extending

10 along the entire exterior surface of each elastic
element joined thereto, neighboring bond points
being spaced in the direction of elongation of -
the elastic elements and transversely thereof,
and ' o
15 ~ (a) when the material of the outer marginal
portion is a composite web, the area of each
bond point is 0.05 to.3_mm2,.the distance '
between neighboring bond points in the direction
of elongation of the elastic element prior
20 to joinder of the elastic element to the
outer marginal portion is 0.5 to 4 mm, and
the total area of the bond points is 5 to
40% of the area of the exterior surface of
the elastic element,
25 (b) when the material of the outer marginal
portion is a nonwoven web, the area of each
/ bond point is 0.05 to 3 mm?, the distance _
between neighboring bond points in the direction
of elongation of the elastic element prior '
30 to joinder of the elastic element to the
outer marginal portion is 0.25 to 4 mm, and
the total area of '

TR



.15 'and_renain joined only to the bond|mi{ns when in a retracted condition
ta provide an elasticized body-encirclrhég peni ng characterized by mcro-
ri bbing of the outer marginal portion of material. between the bond pojnts.

03 A Gl sposabl e aguIetle s UAY 2leYs Ro"80Y BT dIPST WD
the exterior surface of the elastic element, '
(c) when the material of the outer marginal
. portion is a plastic £ilm, the area of each
5 bond point is 0.05 to 1.5 mmz, the distance
between neighboring bond points in the direction
of elongation of the elastic element pr1or
to joinder of the elastic element to the
outer marginal portion is 0.05 to 2 mm, and
10 the total area of the bond points is 20 to
80% of the area of the exterior surface of
the elastic element:; C '
(5) wherein the elastic elements are joined to _
the bond points when in an elongated condition | A\
15 and remain joined only to the bond" points when
in a retracted condition to provide an_elasticized
body~-encircling opening characterized by micro-
- ribbing of the outer marginal portion of material
between the bond points. '
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19.. A disposable garment substantially as hereinbefore

described with reference to the accompanying drawings.

\
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