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f OF THE INVENT]ON

The present invention relates to disposable garments having

fixed sides, which are placed in position on the wearer by
inserting the wearer’s legs into the leg openings and sliding the
disposable garment into position about the wearer’s lower torso.
Examples of such disposable garments would include disposable

20

underwear for children (e.g., toddlers) or adults, and disposable

panties which may be used with catamenial devices such as tampons

or sanitary

napkins. The present

invention relates

more

particularly to disposable absorbent articles such as training
pants, incontinent garments (panties or briefs), and the like,

25

having'separabre side seams.

ACKGROUND OF THE INVENT

N

Infants and other incontinent individuals wear disposable

‘30
exudates.

popular for

use on toilet-training children.

absorbent, articles to receive and contain urine and other bodily
' Absorbent articles having fixed sides have been
~ This is because it
is desirable to have an "absorbent article which is

is very

garment-like in appearance and feel 50 a toilet training child

35

It is very desirable that the

will distinguish it from a diaper and will easily adjust to cloth

undergarments.
separable, so the absorbent article can be easily removed.

fixed sides be
This

 becomes especially important when the absorbent article is soiled
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25° having separabl e side seans. BACKGROUND OF THE | NVENTI ON I nfants and
ot Her incontinent individuals wear disposable 30 absorbent a:#&ﬁb%?zlb 89
regei ve and c8YR &M ne and other bodily exudages. Absor be I'C
having fixed 'sides have been popular for use on toilet-training

chkldren. This is because it is desirable to have an absorbent article
which is very garment-| k@ the sgptageasewldyhe speeadsand smgared 4f othg Absorbent

child 35 wll distinggief1ethadr toTba rbmeped bpard idrgl 1 Eaowh thad) ergthtoF one or
cl et h under gar ment s. bt iﬁ very desirable that the fixed sides be '
separabl e, so the absor B&H '89%icl e can be easily rempved. This becomes
especially inportant when the absorbent article is soiled

5 An example of a disposable undergarment having separable
side seams is shown in U.S. Patent 4,205,679 {issued to Repke, et
al. on June 3, 1980. The Repke, et al. patent discloses a
unitary disposable undergarment for use by toilet-training
infants or incontinent adults having a fabric to adhesive bond

10 which is weaker than the fabric itself thereby permitting the
undergarment to be torn apart at the seams for easier removal
when the undergarment is soiled.

Another disposable garment having separable side seams is

15  shown in U.S. Patent 4,335,425 issued to Jones, et al. on October

26, 1982. The panty assembly is first folded in half so that the

inner surface of the panty is presented outwardly and the

transverse edges are adjacent one another. The transverse edges

of the folded panty are then glued, sewn, heat sealed, or the

20 like, to form flanges or fin seams. The panty is then inverted

so that the exterior surface of the panty is presented outwardly

and the flanges are presented inwardly in the finished garment.

In an especially preferred embodiment the transverse edges will

be sealed using an ultrasonic welder with a 0.5 inch by 7 inch

25 horn attachment, which seals the edges of the panty while
trimming surplus material from the transverse edges.

U.S. Patent 4,610,680 issued to LaFleur, et al. on September

9, 1986 shows a disposable training pant which can be opened to

30 facilitate removal from the wearer. In one embodiment, the
disposable undergarment comprises a tearing .strand’ which has
greater cohesive strength than the panty material, waistband
material, or leg band material. Pulling the tearing strand
causes the tearing strand to cut through or break the panty

35 material a}ong its entire length thereby bifurcating it in at
© least two places. In an alternative embodiment, the garment can
be formed with overlapping flap portions mated by hook and pile
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2 fand the soi | age_coul d be spread and sneared if the absorbent article had
to-be renoved by sliding it down the length of one or both le

gs,
Ang exanpl e of W 9{®3¢kabl e under garment havi ng spparabl e si de i‘gé{ﬁé“‘?é”’”’
shown in U S. Patent 4,205,679 issued to Repke, et al. on June 3, 1980.
The Repke, et al. patent discloses a unitary disposabl e undergarnent for
use by toilet-training fasteming stripsn¢orpermétitthadilspesabde iundergarménti ¢o topen in

adhesive bond 10 which i e n the fabric itself thereby
permtting the undergarir}epl?a%%ga@eht%raﬁ' apart at the seans for easier

removal when the undergarment is soiled. Another disposable garnent having
separabl e side seams is 4,5, Patent 4,619,649 issued to Roberts on October 28, 1986

5 shows a disposable training pant comprising separable side seams.

The seams are formed by overIapping the layers of panty material

which then may be either stitched, heat sealed or adhesively

bonded. 1f the seams are stitched, the garment is opened by

pulling upon the stitching which will separate the seams from the

10 waistband to the leg band. If the seams are heat sealed or

. adhesively bonded, perforations are used to make this seam
separable. '

U.S. Patent 4,747,846 issued to Boland, et al. on May 31,

15 1988 shows a disposable undergarment with manually separable side

seams. The side seams are secured by sonic welding, heat

sealing, or adhesive bonding. The side seam may be an inwardly

extending or outwardly extending flange or fin seam, or may be in

an overlapping configuration. The side seams are manually

20 separable, or alternatively, the side seams could comprise
perforations in the side panels adjacent the side seam.

A disposable garment having separable side seams is shown in
U.S. Patent 4,641,38] which issued February 10, 1987 to Heran, et
25 al. and discloses the inwardly extending flange or fin seam of
Jones, et al. having a "bond portion* of about 1/16 inch to }/8
inch wide and a “flap portion® about 1/8 inch to 3/8 inch wide to
form an inwardly extending flange about 3/16 inch to about 1/2
inch wide.
30
U.S. Patent 4,610,681 issued September 9, 1986 to Strohbeen,
et al. discloses a training pant having the flange or fin seam of
Jones, et al. which is outwardly extending.

35 Another example of a disposable training pant which is
- openable is shown in U.S. Patent 4,909,804 issued to Douglas, Sr.
on March 20, 1990. The seams of the disposable training pant are

sewn using stitching and are inwardly facing. If the garment
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15 shown in U S. Patent 4,335,425 issued to Jones, et al. on Cctober 26,
1982. The panty assenbly is first folded in half so that the isod Hiohds €
of the pant yWD93/934%&nt ed outwardly and the transverse edges gﬁg (ﬁacent
ohe anot her. The transverse edges of the folded panty are then gl ued sewn,
heat sealed, or the 20 "like, to formflanges or fin seanms. The panty is
then inverted so that becemesisetliedrwithreéxsrement the: gpemeng s epsdyetaradjopen at

outwardly and the f1 anggss afec; Qe Wbkl myBne!st1tehihg u1bhg thE Wt O S8R o

In an especially preferred e | ment the transveLs g e seal e
using an ul trasonic wdih§esh %tfwfamﬁtgifﬂcﬁe ﬁ ﬁ'eg'é F"‘ﬂa‘n"‘g{rfac?ﬂ?e B,
which seals the eddgeen afjacdnteto plmtsydaMsetm trimm ng surplus materi al
fromthe transverée edges. U.S. Patent 4,610,680 issued to LaFleur, et al.

on Septenber 9, 1986 shows a di sposabl e training E)ant whi ch can be opened
to Another problem with disposable training pants is that they

must be manufactured in several different sizes to accommodate
the different size children of toilet-training age. Accordingly,
to adequately meet the consumers needs, a manufacturer of

10 disposable fraim'ng pants must have several different sets of
manufacturing equipment to produce the various sizes. It is,
therefore, very desirable to have a design that would allow the
manufacturer to make a one-size-fits-all training pant which will
substantially meet the consumers needs by fitting a very broad

15 range of child sizes. This requires that the training pant fit
snugly about the waist and legs of smaller children without
drooping, sagging or sliding down from its position about the
lower torso, and must fit larger children without causing
irritation to the skin about the waist, legs and crotch.

20 Therefore, the disposable training pants must be elastically
extensible about the waist and legs of the wearer, and the
elastic elements must have a high degree of stretch.

Prior training pants have been made elastically extensible

25 using elastic elements disposed in the training pants such that

the waist opening and leg openings - are at least partially

encircled with elasticized bands. This method of using elastic

elements is shown in U.S. Patents 4,205,679 to Repke, et al.;

4,610,680 to LaFleur; 4,610,681 to Strohbeen, et al.; 4,641,381

30 to Heran, et al.; 4,909,804 to Douglas, Sr.; and 4,960,414 to
Meyer. '

Another method of elasticizing disposable training pants is

shown in U.S. Patents 4,490,464; 4,938,753; and 4,938,757 all of

35 which issued to Van Gompel, et al. These patents disclose a

pant-like garment formed by attaching discrete stretchable
members to the side edges of the main body of the garment.
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306 facilitate renoval fromthe wearer. I n one enmbodi nent, the

di sposabl e undergarnent conprises a tearing strand which has g
cqhesi ve str aMQ98/@9A4n t he panty material, wai stand materi al ,f)g‘?hfge%mtgasr?d

material. Pulling the tearing strand causes the tearing strand to cut.
t hrough or break the panty 35 material along its entire Ieng{ﬁh t her eby
bifurcating it in at |eastAtbhough txadsing pants made:@reandiag &ebehe abqve methods,

~garnent can be forned w1 QvRiW 2P itdorbed® RPE{d10DS toBFRI I¥ghOVirfatdond | fh
?é;gts ' te \r,u)ngl Z'[C;;Ps to pse{zren,ttrgaqgingl %Q&ssa'l%la e uart]:ggrr‘ %5”%] tthtoge Oﬁgpiclu?atg tmethods
are limited in their range of fit sizes, because the elastic

5 elements do not have a high degree of stretch, and because the

side panels are not elastically extensible or else have elastic

side panel elements with attachment zones which inhibit the

elasticity of the elastic side panel elements.

10 It is therefore an object of the present invention to
provide a method of making a disposable garment, such as
disposable training pants, having separable, flangeless seams
which can be produced more quickly and easily than the sewn or
adhesively bonded seams of the prior art and which provide a more

15 garment-like appearance and are 1less irritating than the
heat-sealed or ultrasonically sealed seams of the prior art,

It is a further object of the present invention to provide a
4isposable garment, such as disposable training pants, having
-cparable, flangeless seams.

UMMARY OF THE JNVENTION

According to the present invention, a method of making a
25 disposable garment, such as training pants, incontinent garments
and the like, having flangeless separable seams, is provided.
The method includes providing a chassis comprising a polymeric
material and inputting mechanical energy to the polymeric
material of the chassis forming a flangeless seam comprising a
30 mass of fused polymeric material which extends from the garment
about 1/16" or less. Preferably, the seam will extend from the
garment about 1/32° or less. In a preferred embodiment of the
present invention, the seam will comprise a mass of fused
polymeric ‘material which forms a splice between the front and

35 rear portions of the chassis.
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LU S. Patent 4,619,649 issued to Roberts on Cctober 28, 1986 5 shows a

di sposabl e trainin ant conprising separabl e side seans. The s
forned by overWQ;?B?or?g"c he | ayers. of panty materig@l which then ﬁggﬁ'[)sgiﬁ”“

ei fher stitched, heat seal ed or adhesively bonded. If the seans are
stitched, the garnent is opened by pulling upon the stitching which wll
separate the seams fromthe Wdle the <ispnsable; ganmente@fhthel present tinventdomeomay

are heat sealed or adhesc'a\kel‘vangomﬂsd,itpe«reffefim%ramsusecummm Wi stband,
seam separable. U S. Patent

4,747,846 issued to .-Boland, et al. . on M ,
15 1988 shows a di spo BFE‘qjﬁﬁ‘gr&Qr rﬁ!ifs vitdh 4% APy "geﬁé?%l?% gq%g?s]?ng i
seans. The side seans arbacksivaetetopyhetniandvatisdrbenpt ¢et seal i ng, or
adhesi ve bonding. The side seam nmay be an inwardly extending or outwardly
extending flange or Tin seam or may be_ in

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly
pointing out and distinctly claiming the subject matter which is
10 regarded as forming the present invention, it is believed that
the invention will be better understood from the following
description which is taken in conjunction with the accompanying
drawings in which like designations are used to designate
substantially identical elements, and in which:
15
Figure 1 is a perspective view of the disposal training pant
embodiment of the present invention in a typical in-use
configuration as it would be applied to a wearer;

20 Figure 2 is a plan view of the chassis of the training pant
embodiment of the present invention having portions cut away to
reveal the underlying structure, the surface which will form the
outer surface of the disposable garment facing away from the
viewer;

5

Figure 3 is a fragmentary sectional view of the chassis
shown in Figure 2 taken along section line 3-3 of Figure 2;

Figure 4 is a fragmentary sectional view of the chassis
30 .shown in Figure 2 taken along section line 4-4 of Figure 2;

Figure 5 is a plan view of the chassis of Figure 2, having
been folded in the crotch portion such that the front portion and
rear portion are overlapped; '

35
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ar# overl apping configuration. The side seans are nmanually 20

separ abl e, W 9%%%&nativel y, the side seans could conprpsfrus9e2/09389
pesforations YR de panel s adjacent the side seam A disposable

garnent havi ng separabl e side seans is shown in U S. Patent 4,641,381 which

| ssued February 10, 1987 to_Heran__ et 25 al . .and di scilo es .the inwardl
extending flange or fin seafi@re 8heds &tfragmentapy nsectiong),¥igw, of othe Jolded

about 1/16 inch to 1/8 tWuRiyv SkowandnafidurapSpaakérondlcadosectiss 11meh SRosB/ &F
inch wide to forman i nﬁ\frgl Ve .€xtendi ng flange about 3/16 inch to about 1/2
inch wide. 30 U S. Patehtd stl’O, 681 i ssued Septenber 9, 1986 to Strohbeen,

et al. discloses a training pant having the flange or fin seam of Jones, et

al. which is outwarglly extepfijg 6 is a side elevational schematic view of one
ultrasonic apparatus which may be used to produce the seams of
the present invention;

Figure 6A is a fragmentary sectional view of the apparatus
10 shown in Figure € taken along section 1ine 6A-6A of Figure 6;

Figures 7 & 7A are fragmentary sectional views of the
longitudinal side region of alternate embodiments of the present
invention;

15 )

Figure 8 is a simplified perspective view of an apparatus
that employs a vacuum web restraint system for mechanically
stretching a portion of a chassis web using meshing corrugated
rolls;

20

Figure 8A is a simplified view taken along line 8A-8A in
Figure 8 showing the manner in which idler rolls are used to
cause the chassis web to wrap the lower most corrugated rolls;

25 Figure 8B is a highly enlarged view taken at the inset 8B
shown in Figure 8 showing the degree of meshing of the corrugated
rolls with one another as the "zero strain® stretch laminate
portion of the chassis web passes there between;

30 Figure 9 is a simplified perspéctive view showing an
alternative web restraint system of the present invention which
may be used during the incremental stretching process disclosed
herein;

35 Figure 9A is a highly enlarged simplified cross-sectional
view taken at inset 9A shown in Figure 9 along a centerline

—
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35‘ Anot her exanple of a disposable training pant which is
openabl e is s% ) A .S. Patent 4,909,804 issued to Douglas, prr/ 29869 -

2Q, 1990. The sea

t he di sposable training @ant are sewn using

stitching and are inwardly facing. I f the garnent 4 becones soil ed
wi.t h excrement the garnent is easily torn open at the side seans by

breaki ng the stitchi ng ¢ndeetione thet yRPermast nconrugptedsheadds apd nthecrliower most
because of their fragil@&rpaddted.raddg; be torn adjacent to the side seam 5
Anot her problemw th di sposable training pants is that they

5

10

15

20

25

30

35

Figure 10 is a sectional view of the chassis of an alternate
embodiment of the present invention; and

Figure 11 is a sectional view of the chassis of an alternate
embodiment of the present invention. '

ETA DESCRIPTION OF THE INVENTION

Referring to the drawings, it will be noted that Figure 1 is
rerspective view of a disposable garment. A disposable garment
1s one which is intended to be discarded after it is used (i.e.,
it is not intended to be laundered or otherwise restored or
reused). The disposable garment may be provided with an
absorbent assembly which is placed in close proximity to the body
of the wearer to absorb and contain the various exudates
discharged from the body. A preferred embodiment of the
disposable garment of the present invention, disposable training
pants 20, is shown in Figure 1. The training pants 20 of Figure
1, comprise a chassis 14, flangeless seams 10, and an absorbent
assembly 22.

Figure 2 is a partially cut-away perspective view of the
disposable garment 20 of Figure 1, prior to the front portion 56
and rear portion 58 of the chassis 14 being joined together. The
chassis 14 of the present invention preferably has a symmetric,
modified hour-glass shape. The chassis 14 will have at least a

front portion 56, a rear portion 58, a crotch portion 57, and

longitudinal side regions 88, and will comprise a polymeric
material in at Tleast the longitudinal side regions 88 to
facilitate the seaming process which will be described in greater
detail herein below. The absorbent assembly 22 is secured to the
chassis 14.
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nust be manufactured in several different sizes to accommmodate the

different si z&g&ghﬂhzn of toilet-training age. Accordingly, tq,ca‘gggm{,@ky

nmeet the cons a manufacturer of 10 9di sposabl e training pants
nmust have several dlfferent sets of manufacturing equi pment to produce the

vati ous Sizes. It is, the ef re, Ve desjrable o hat

ld allowth f act SDonh 0 Elapng 4y 3cprefetred pmhadipent af the'chassis
mrch \z/am I Fwsubgt gﬁ??a?fmurm;u conprise nanu peter ::mdsm)ynd iamt imgracuﬂér&éﬁ‘gwindthe
15" range of child si Z@ﬁsch h.éiﬁf: eﬁﬂb’L ﬁbmabo,t @a;ﬂgrmm»wwue}swgm

about the waist and |legs o ren wt aggl
sliding down fromits pekstierstapeds 10hecsecyred betwees thed "f'i'ﬁEtC‘?"lef fﬁar@érthe

children wi thout cagisi nguterlédvers @g.to the skin about the waist, |egs and
crotch. 20 Therefore, the disposable training pants nust be elastically

The outer cover 48 is that portion of the chassis 14 which
will form the exterior of the disposable training pants 20, i.e.
face away from the wearer. The outer cover 48 is compliant, soft
10 feeling, and non-irritating to the wearer’s skin. A suitable
outer cover may be manufactured from a wide range of materials,
such as plastic films; or woven or non-woven webs of natural
fibers (e.g. wood or cotton fibers), synthetic fibers (e.g.
polyester or polypropylene fibers), or a combination of natural
15 and synthetic fibers. Preferably, the outer cover 48 is
hydrophobic and is made of a material containing a significant
amount of thermoplastic fibers, typically 50% or more, preferably
100X. Preferably by the outer cover is a carded nonwoven web of
polypropylene- fibers. A suitable outer cover is Series 6700

20 Nonwoven manufactured by Scott Nonwovens of Landisville, NJ.

The inner cover 46 -is that portion of the chassis 14 which
will form the interior of the disposable training pants 20, and
will contact at least the waist and legs of the wearer. The

25 inner cover is also compliant, soft feeling, and non-irritating
to the wearer’s skin. A suitable inner cover 46 may be
manufactured from a wide range of m'aterials, such as plastic
films; or woven or non-woven webs of natural fibers (e.g. wood or
cotton fibers), synthetic fibers {(e.g. polyester or polypropylene

30 fibers), or a combination of natural and synthetic fibers.
Preferably the inner cover 46 is made of a material containing a
significant amount of thermoplastic fibers, typically 50X or
more, preferably 100%. Preferably the inner cover is also a
carded nonwoven web of polypropylene fibers. More preferably,

35 the inner cover 46 is made of the same material as the outer
cover 48. A suitable inner cover is Series 6700 Nonwoven
manufactured by Scott Nonwovens of Landisville, NJ.
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extfnﬁible aﬁpuL éhe wai st and |egs of the wearer, and the elastic elenents
clastically XOSAPIE 26 using el astic el onci s Hisposed | mERe T e ng
pants such that the waist opening and | eg openings are at least partially
encircled with elasticized bands. This nethod of I ng elastic enents J.s
shown in U.S. Patents 4, 20Ehesionerocpyar 46 ’étpﬁqf.erﬂ’j;%g?f‘ég@’“’(do‘ ey to the
L oB0uo % s Mgt S, AL gty et s ot
di sposgbl e traini ng pafRa®s| Z"%thcﬁ%ﬂme{f% Qg;?@ﬁfgsgmg@&gzi@z%éﬁgg;For_
and 4,938,757 all of 3éxampé\i the iinserctover armagobpsecurad 4o theTouter gayeeis
disclose a pant-lige Opy NERh; finTeOntANodd NAFEY BF AHeSA04,S Sipattérned Ryer of
adhesive, or an array of separate lines, spirals, or spots of
adhesive. Adhesives which have been found to be satisfactory are
manufactured by Findley Adhesives of Elm Grove, Wisconsin and
marketed as Findiey 2031. Alternatively, the attachment means
10 may comprise heat bonds, pressure bonds, ultrasonic bonds,
dynamic mechanical bonds, or any other suitable attachment means
or combinations of these attachment means as are known in the
art. As used herein, the term "joined" encompasses
configurations whereby an element is directly secured to the
15 other element by affixing the element directly to the other
element, and configurations whereby the element is indirectly
secured to the other element by affixing the element to
intermediate member(s) which in turn are affixed to the other
element. In a preferred embodiment of the present invention, the
20 inner cover 46 and the outer cover 48 are indirectly joined
together by directly joining them to the elastics side panel
members 90, elastic waistband members 76, and elastic strands 105
and are joined directly to each other in the areas extending
beyond the elastic side panel members 90, elastic waistband

25 members 76, and elastic strands 105. -

In a preferred embodiment of the present invention, at least

a portion of the chassis inner and outer covers 46, 48 will be
subjected to mechanical stretching in order to provide a “zero

30, strain" stretch laminate that forms the elasticized side panels
30. Thus, tﬁe inner and outer covers 46, 48 are ‘preferably
elongatable, most preferably drawable, but not necessarily
elastomeric, so that the inner and outer covers 46, 48 will, upon
mechanical stretching, be at least to a degree permanently

35 elongated such that they will not fully return to their original
undistorted configuration. In preferred embodiments, the inner

and outer covers 46, 48 can be subjected to mechanical stretching

This Sheet Has Been Replac

i




rré;hbers to the side edges of the main body of the garnent. 5 Al t hough

traini ng pant cording to the above nethods, will allow
absor bent artﬂar%zgvgff it slight variations in silte, training Eggfgsgr%{ao 3%

according to those particul ar rrethods are limted in thelr range of fit
si<zes, because the elastic 5 ement s, do not h llge ree

stretch, and because t h&1thayt MH%I?"&FE*WOP'e'i‘ég gca 'gFS BF%P%Feqeltgét
have el astic side panel thécineert andvcubewn iconextsn@bit hzmaslm:mm-m’nmne dihection

elasticity of the el ast 3?3&5'9? dgp&_qlwﬂnm Strendth. It is therefore

an object of the sent invent

5 The chassis 14 of the disposable training' pants 20
preferably further comprises elasticized leg cuffs 32 for
providing improved containment of Jiquids and other body
exudates. Each elasticized leg cuff 32 may comprise several
different embodiments for reducing the leakage of body exudates

10 in the leg regions. (The leg cuff can be and is sometimes also
referred to as leg bands, side flaps, barrier cuffs, or elastic
cuffs.) U.S. Patent 3,860,003 entitled “Contractable Side
Portions For a Disposable Diaper* issued to Buell on January 14,
1975, describes a disposable diaper which provides a contractible

15 leg opem"ng having a side flap and one or more elastic members to
provide an elasticized leg cuff (gasketing cuff). U.S. Patent
4,909,803 entitled “"Disposable Absorbent Article Having
Elasticized Flaps® issued to Aziz and Blaney on March 20, 1990,
describes a disposable diaper having “stand-up” elasticized flaps

20  {barrier cuffs) to improve the containment of the leg regions.
U.S. Patent 4,695,278 entitled *Absorbent Article Having Dual
Cuffs* issued to Lawson on September 22, 1987, describes a
disposable diaper having dual cuffs including a gasketing cuff
and a barrier cuff. U.S. Patent 4,704,115 entitled "Disposable

© 25 - Waist Containment Garment® issued to Buell on November 3, 1987,

‘ discloses a disposable diaper or incontinent garment having
side-edge-leakage-guard gqutters configured to contain free
1iquids within the garment. tach of these patents are
incorporated herein by reference. While each elasticized leg

30 cuff 32 may be configured so as to be similar to any of the leg

' bands, side flaps, barrier cuffs, or elastic cuffs described
above, it is preferred that each elasticized leg cuff 32 comprise
at least a side flap 104 with one or more elastic strands 10S.

35 " The chassis 14 of the disposable training pants 20 further

preferably comprises an elasticized waistband 34 disposed
adjacent the end edge 64 of the disposable training pants 20 in
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ptovi de a nethod of nmaking a di sposabl e garnent, such as di sposable

trai ning pan separabl e, flangel ess,, seans which cgirRR92/09389
oy : 3

pr.oduced nor and easily than the sewn adhesi vel y bonded seans
of the prior art and which prOV|de a nDre 15 garnent-1|i ke appearance

and are less irritagi ng aith t ﬁﬁ,alggi ndU|ufoE'€‘SﬁPéFﬁjabV Sﬁﬂ egn

seans of the prior art. IS a | ect of t grese I nverdtion to

provi de a di sposabl e g&HﬁﬂF‘uguEh‘s&Ea'@i §bo§h§ﬂ°ée’1 1B RPHYy thefront paxtiay 56
separabl e, flangel ess amfinthe Skédv¥ARPérOhonT HEB.| NIRRT Iwaiisthandr dFntheo dibposable

Praining pants. i ncont FFM n@grﬁé&kzﬁg 374t 2ofH R RS 10 SR, BB Filced
separabl e seans, i% praddagent the weanesls | maistdes Theowlastigizedc hwaisitband 34
conprising a pol ymeri Cprovides a member that maintains a defined area coverage,
contacts the wearer’s waist, and is elastically extensible in at
least the lateral direction so as to dynamically fit against the
waist of the wearer and to dynamically conform to the waist of
10 the wearer so as to provide improved fit. Thus, the waistband is
generally that portion of the disposable training pants 20
extending from the end edge 64 of the disposable training pants
20 to at least the waist edge 83 of the absorbent core 28. While
the elasticized waistband 34 can comprise a separate element
15 affixed to the chassis 14 of the disposable training pants 20,
the waistband is preferably an extension of other elements of the
disposable training panf.s 20 such as the inner cover 46, the
outer cover 48, or any combination of these elements and an
elastomeric material joined thereto. Alternatively, the topsheet
20 24 and the backsheet 26 .of the absorbent assembly 22, may extend
beyond the edges of the absorbent core 28 and have an elastomeric
material joined thereto to form an elasticized waistband.
Disposable training-pants are often constructed so as to have two
elasticized waistbands; one positioned in the front portion 56
25 and one positioned in the rear portion 58. The disposable
training pants 20 at least has an elasticized waistband 34
disposed in at least the central region 68 of the rear portion
58. Preferably, as shown in Figure 2, another elasticized
waistband is disposed in the front portion 56. Preferably both
30 elasticized waistbands 34 are disposed between the elasticized
side panels 30.

The elasticized waistband 34 may be constructed in a number

of different configurations including those described herein with

35 regard to the elasticized side panels. In a preferred embodiment
of the present invention shown in Figure 2, the elasticized
waistband 34 comprises an elastic waistband member 76 interposed
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mat eri al and inputting nechanical energy to the polymeric material of the

chassi s for PJ gngel ess seam conprising a 30 mass of f (PCIiUpen/9988% i C
mat eri al | en s fromthe garnent about 316" or less. Preferabl Y,
the seamw | | extend fromthe garnment about 1/32" or less. In a preferred

embodi ment of the presg eﬁ;‘?eép n%,pg. cB\tEer §€a‘rﬁvae| oﬁ?{m{&viﬁ 43 W%pé’iatﬁ%ﬁ‘id

polymeric materi al
portions of the chassmssociawd \Mitheeitthe" dirs pethdhe GAeTSoveD 6t HE p'r'\SsEﬁ'ﬁe"

:N:YSPL;?,S may take nMarygybPr4ES thtgdther CEIRDIFYortOpPFt 19R 56 and | wealri poEEidn 58 of
the disposable training pants 20. An example of such an
5 elasticized waistband for use herein is the elasticized waistband
disclosed in U.S. Patent 4,515,595 entitled "Disposable Diapers
With Elastically Contractible Waistbands®, which issued to Kievit
and Osterhage on May 7, 1985, and which patent is incorporated
herein by reference. »
10 |
Any suitable elastomeric material as known in the art may be
used as the elastic waistband member 76 of the present invention.
Examples of suitable elastomeric materials include elastomeric
films, elastomeric foams such as polyurethane foams or
15 crosslinked natural rubber foams; formed elastic scrim;
elastomeric films such as heat shrinkable elastic materials;
elastomeric film laminates such as a 1laminate of a '
heat-shrinkable elastomeric film and a resilient member;
elastomeric stretch laminates such as “zero strain" stretch
20 laminates as described hereinafter or mechanically stretched
pretensioned stretch laminates; and elastic strands made from
rubber, LYCRA, or other materials. In a preferred embodiment,
the elastic waistband member 76 comprises a heat shrinkable
elastomeric film. '
25 o
" In an alternative embodiment, the elasticized waistbands 34
and the elasticized side banels 30 can be formed by securing a
single piece of elastomeric material to the disposable training
pants 20 in both the side panels 72 and the centra'l region 68 of
30 the rear portion 58 and securing a single piece of elastomeric
material to the disposable training pants 20 in both the side
panels 72 and central region 68 of the front portion 56. ~ Thus,
the elasticized waistband 34 and the elasticized side panels 30
can be formed from the same piece of material to form a unitary
35 structure.
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el astici zed | eg cuffs and an absorbent assenbly conprising a backsheet,

t opsheet, and bent core. BRI EF DESCRI PTI ON OF THE DRAW N
1 cat | on YA Gi#éws&f»%

specification RBe¥s with clains part|cularly1b0|nt|ng out
distinctly claimng the subject matter which is 10 regarded as form ng

the present invention, it bel i at ve 'o e bhett

understood fromthe foI | ow i’b ?ﬁgqirlggne\?\g%ﬁeqq B’ia"k égﬁ uﬁ%’ﬂeﬁﬂ also
with the acconpanying dﬂwhw iedashicied i jsddelcpanghuit 36n§*%ﬂ°ée¢uséu tthe front
deSignate substantial |l ypé/dqeh i 66! ad CPEM portydd i58. WniAsh ust8 hePe¥nS khéStém

porspect i ve view of therd speeal 1o o Zant o0 ey 8L e I ticas
wear er ; 5 garment is formed (joined and positioned) in a particular place
or position as an unitary structure with other elements of the
disposable garment or as a separate element Jjoined to another
element of the disposable garment.) The elasticized side panels
30 provide an elastically extensible feature that provides a more
10 comfortable and contouring fit by initially conformably fitting
the disposable garment to the wearer and sustaining this fit
throughout the time of wear well past when the disposable garment
has been loaded with exudates since the elasticized side panels
allow the sides of the disposable garment to expand and contract.
15 ° While the disposable training pants 20 of the present invention
preferably has the elasticized side panels 30 disposed in both
the front portion 56 and rear portion 58; alternatively, the
disposasble training pants 20 may be provided with elasticized
side panels 30 disposed in the front portion 56 only or in the
20 rear portion 58 only.

The elasticized side panels 30 of the disposable training
pants 20 may be constructed in a number of configurations. An
examble of a disposable article with elastic material positioned

25 in the ears of the disposable article is disclosed in U.S. Patent
4,857,067, entitled "Disposable Diaper Having Shirred Ears®
jssued to Wood, et al. on August 15, 1989, which patent is
incorporated herein by reference. The elasticized side panels 30
may alternatively be formed in a number of other configurations.

30 For example, U.S. Patent 4,381,781 issued to Sciaraffa, et al. on
May 3, 1983, discloses an absorbent article having an elasticized
waist in which an etastic member is positioned in an opening in
both the topsheet and the backsheet of the absorbent article such
that the stretch of the elastic member will not be constrained by

35 the non-elastic materials. While the Sciaffra et al. patent
teaches the criticality of removing both the topsheet aﬁd the
backsheet portions of the absorbent article in those areas
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Zgb i Fi?urﬁ 2 is a plan view of the chassis of the training pant

enmbodi ment of the present invention having portions cut away tg,

under | yi ng stY@hﬁ%ﬁ%@ the surface which will fokSnthe outerysur ace of ?ﬁe
di sposabl e garment facing away fromthe viewer; 25 Figure 3 s a
fragnentary sectional view of the chassis shomn I n t aken al
section line 3-3 of Fi geinsidingri yithe Aheg Qa“FF?fgrr%?‘ y sééﬁs(fﬂ%ﬁ"r% eﬂ‘é}“c
the chassis 30 shown éﬂoﬁhﬂwéecﬂ\ taakerbeabbmnseoihennonniynené or ohed-impaeecof

2» Figure 5 is a plan g ﬁﬂa{ﬁme&ﬁ?g n[ss %& Eﬁgu{oinﬁeeth%}%ngh{)e&%k;h% ?eqre

in the crotch portion
over | apped; 35 removed especially when the portions of the absorbent article

5 web containing the elastic member are subjected to an incremental
mechanical stretching operation of the type described
hereinafter. A further embodiment of an absorbent article
showing elasticized side panels is shown in U.S. Patent 4,938,753
issued to Van Gompel, et al. on July 3, 1990. This patent

10 discloses a pant-like garment provided with stretchable side
panels formed by attaching discrete stretchable members to the

. side edges of the main body of the garment. Thus, the

elasticized side panels 30 of the present invention may comprise

a separate elastically extensible material or laminate joined to
15 the chassis 14. As shown in Figure 1 and Figure 2, each

elasticized side panel 30 preferably comprises an elastic side

panel member 90 operatively

associated therewith.

20 As shown in Figure 2, each side panel 72 comprises that
portion of the chassis 14 that extends laterally outwardly from
and along the central region 68 of the chassis 14 to the
Tongitudinal side region 88 of the chassis 14. The side panel 72
generally extends longitudinally from the end edge 64 of the

25 chassis 14 to the portions of the longitudinal edge 62 of the
chassis 14 that forms the leg opening (this segment of the
longitudinal edge 62 being designated as leg edge 106). In a
preferred embodiment of the present invention, each side panel is
formed by the portions of the inner cover 46 and the outer cover

30 48 that Extend_beyond the central region 68 of the chassis 14.

In a preferred embodiment of the present invention, the
elastic side panel members 90 are operatively associated with the
disposable training pants 20 in the side panels 72, preferably

35 between the inner cover 46 and the outer cover 48, so that the
- elastic side panel members 90 allow the elasticized side panels
30 to be elastically extensible in the lateral direction
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7 Figure 5A is a fragmentary sectional view of the fol ded chassis shown in

Flgure 5 takep along section |ine 5A-5A of Figure 5; 5 |
bbbt P

IS, si de schematic view of ¥he ultrasonic apparatus
mhich may be used to produce the seans of the present invention; Flgure 6A

taken a1 ong section |1 heR B sPisti GAIZ BREE YA A5G40, W95 v
sectional views of the"¢ldsgicaldy nategsﬁéeregpm of SPERENL10F AEFLINOTERR Sths
t he present chassis that will elongate in at least one direction {preferably
the lateral direction for the side panels and the waistbands)
5 when tensional forces (typically lateral tensional forces for the
side panels and the waistbands) are applied, and will return to
about its previous size and configuration when the tensional
‘forces are removed. Generally, elastomeric materials useful in
the present invention will contractively return to at least about
10 75% of their original configuration within about 5 seconds or
less upon stretch and immediate release thereof {i.e., a "snappy"
elastic).

The elastic side panel members 90 can be operatively
15 associated in the side panel 72 in a number of different ways.
For example, the.elastic side panel member 90 may be operatively
associated in an elastically contractible condition so that the
etastic side panel member 90 gathers or contracts the side panel
72. (A more detailed description of a manner in which
20 elastomeric materials may be secured in an elastically
contractible condition can be found in U.S. Patent 3,860,003
issued to Buell on January 14, 1975, and in U.S. Patent 4,081,301
issued to Buell on March 28, 1978; both patents being
incorporated herein by reference.) For example, the elastic side
25 panel members 90 can be contractibly affixed in the side panel 72
by laterally extending the elastic side panel member 90, Joining
the elastic side panel member 90 to either or both the inner
cover 46 and the outer cover 48, and allowing the elastic side
panel member 90 to assume its relaxed or contracted orientation.
30
Alternatively, the elastic side panel member 90 can be
operatively associated in an uncontracted state and then treated
to contract. For example, the elastic side panel member 90 can
be formed from materials which contract wundirectionally and
-35 become elastic following specific treatment such as heating.
Examples of such materials are disclosed in U.S. Patent 3,819,401
issued to Massengale, et al. on June 25, 1974 and in U.S. Patent
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i nVenti on; Fi gure 8 is a sinplified perspective view of an apparatus that
enpl oys a vac b restraint systemfor nechanically st retchl o]y
of _a chassis %e % meshing corrugated rolls;120 Figure 8A i's éﬁsgﬂf)&isg
simplified view taken along line 8A-8A in Figure 8 show ng the manner in

which idler rolls are used to cause the chassis web to wap the | ower nost
corrugated rolls; 25 3,912,565 dssuedgte jKech, elgialy em%ﬁtgéﬂr videwl1 978 e nA amore

the inset 8B lslhovvn_ i E ng,lawe@hﬁb&wwg)ﬁt hﬂ' degnanaeof fo'”'feamiﬁﬂ of hédteshrinkable

bortion of the chassis Ssthaceater s, BESTFRRL ' 45" Patidt™'Cos, B8 NGhlieq, to

a sinplified perspectkieyitviapd/ Oskerbiage oan May 7, 1985; this patent being

5 incorporated herein by reference. Typically, the elastic side
panel member 90 and any other components (e.g. {nner cover 46,
outer cover 48, topsheet 24, backsheet 26 etc.) are secured
together while in an uncontracted condition. The laminate is
then heated (as with heated air) and the elastic side panel

10 member is allowed to return to its relaxed or contracted
orientation.

iIn an especially preferred embodiment, the elastic side

panel member 90 is operatively associated in the side panel 72 by

15 joining the elastic side panel member 90 to the inner cover 46,
outer cover 48, or both while the ela%tic side panel member 90 is

in a substantially untensioned condition. At least a portion of

the resultant composite elastomeric laminate containing the
elastic side panel member 90 is then subjected to mechanical

<« stretching sufficient to permanently elongate the inner cover and
the outer cover components (nonelastic components) of the
laminate. The composite elastomeric laminate is then allowed to
return to its substantially untensioned condition. . The
elasticized side panel is thus formed into a “zero strain®

25 stretch laminate. (Alternatively, the elastic side panel member
could be operatively associated in a tensioned condition and then
subjected to mechanical stretching; although this is not as
preferred as a "zero strain® stretch laminate.) As used herein,

the term "zero strain" stretch laminate refers to a laminate

30 comprised of at least two plies of material which are secured to
one another along at least a portion of their coextensive
surfaces while in a substantially untensioned ("zero strain")
condition; one of the plies comprising a material which is

~ stretchable and elastomeric (i.e., it will return substantially

35 to its untensioned dimensions after an applied tensile force has
been released) and a second ply which is elongatable (but not
necessarily elastomeric) so that upon stretching the second ply

This Shect Has Been T



alternative web restraint system of the present invention which may be used
during the increnental stretching process disclosed herein; 35per/Us92/09389
Fi.gure 9A i s WORPMAT4? enl arged sinplified cross-igectional vi ew faken at

i nset 9A shown in Figure 9 along a centerline connection the uppernpst
cerrugated rolls and the |lower nost corrugated rolls; Figure 10 is a
sectional view of the oHd3shbes af laastake ar degrees permanendhy edongabéd tshethat upon

D e ent Lo 2N PN of 1 fpIIEE elPle YoRUSO! 14 NATE RS KNG/ riflrn
akternate enbodi ment of resent
to its or1gma'| undeformed configuration. The resulting "zero

strain® stretch laminate 1s thereby rendered elastically

5 extensible, at least up to the point of initial stretching, in
the direction of initial stretching. Examples of such “zero
strain® stretch laminates are disclosed in U.S. Patent 2,075,189
issued to Galligan, et al. on March 30, 1937; U.S. Patent
3,025,199 issued to Harwood on March 13, 1962; U.S. Patent

10 4,107,364 issued to Sisson on August 15, 1978; U.S. Patent
4,209,563 issued to Sisson on June 24, 1980; and U.S. Patent
4,834,741 issued to Sabee on May 30, 1989. Each of these patents
are incorporated herein by reference.

15 ~ Particularly preferred methods and apparatus used for making
"zero strain® stretch laminates out of the inner cover, outer
cover, and an elastomeric member positioned between the same, use
meshing corrugated rolls to mechanically stretch the components.
A discussion of suitable apparatus and methods for mechanically

20 stretching portions of a diaper is contained in the hereinbefore
referenced U.S. Patent 4,107,364 issued to Sisson on August 15,
1978 and U.S. Patent 4,834,741 issued to Sabee on May 30, 1989.
Particularly preferred apparatus and methods are disclosed in
co-pending, commonly assigned, U.S. Pa;ent Application Serial No.

25 07/662,536 entitled “Improved Method And Apparatus For
Incrementally Stretching A Zero Strain Stretch Laminate Web To
Impart Elasticity Thereto”; P&G Case 4339; filed by Gerald M.
Weber et al. on February 28, 1991; U.S. Patent Application Serial
No. 07/662,537 entitled "Improved Method And Apparatus For

30 Incrementally Stretching Zero Strain Stretch Laminate Web In A
Non-Uniform Manner To Impart A Varying Degree of Elasticity
Thereto®; P&G Case 4340; filed by Kenneth B. Buell et al. on
February 28, 1991; and U.S. Patent Application Serial No.
07/662,543 entitled "Improved Method And Apparatus For

35 Sequentially Stretching Zero Strain Stretch Laminate Web To
Impart Elasticity Thereto Without Rupturing The Web"; P&G Case
4341; filed by Gerald M. Weber et al. on February 28, 1991; the
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16 DETAI LED DESCRfPTICN OF THE | NVENTI ON Referring to the

drawings, it will be noted that Figure 1 is perspective view
di sposabl e gdYQ830974% di sposabl e garment is one ygich is int e;%:elZUP%yggessg
discarded after it is used (i.e., 15 it is not “intended to be | aundered

o, otherw se restored or reused). The disposable garnment may be provi ded

with an absorbent assenpacifiétions afd IP&eings of ASRhDESN 81 MndorpbFteld UdYein
of the wearer to abggrb and contain the various exudates

di-scharged from the dipferense.  oferred enbodiment of the 20
di sposabl e garnment of the present invention, disposable training pants 20,

12, °flangel ess Seans 10,  andeet) aogh i, Ay uHirly] Préfried MERNmRAELT SERATRIAD
is a partially cut- Avay Spehedpabich £api bey ewloyd in making "zero strain’ stretch

laminate elasticized side panels of the present invention are set
forth in Figure 8. The fully assembled chassis web 810 including
the “zero strain" side panel web 1s directed through the
incremental stretching system.

10

Referring to Figure 8, the timing of the chassis web 810

containing the substantially untensioned elastic side panel
members (elastomeric patches 804) is such that the substantially
untensioned elastomeric patches 804 substantially coincide with

15  the corrugated or grooved segments 824 contained on the uppermost
corrugated rolls 825 as the chassis web 810 passes between the
segments 824 of the uppermost corrugated rolls 825 and the
continuously corrugated or grooved lowermost corrugated rolls
821.

20

While the exact configuration, spacing and depth of the

complementary .grooves on the uppermost and lowermost corrugated
rolls will vary, depending upon such factors as the amount of
elasticity desired in the "zero strain® stretch laminate portion,

25 a peak-to-peak groove pitch of approximately 0.150 inches, an
included angle of approximately 12 degrees as measured at the
peak, and a peak-to-valley groove depth of approximately 0.300
inches have been employed in a particularly preferred embodiment
of the present invention. The exterior peak of each corrugation

30 on the aforementioned corrugated rolls typically exhibits a
radius of approximately 0.010 inches, while the internal groove
formed between adjacent corrugations typically exhibits a radius
of approximately 0.040 inches. When the corrugated rolls are
adjusted so that their opposing peaks overlap one another to a

35 depth between about 0.150 and about 0.175 inches, good elastic
characteristics have been produced in a laminate web of the
present invention comprised of 35-50 mil thick elastomeric rubber

heet Has Been Replaced

e



di*sposabl e garnment 20 of Figure 1, prior to the front portion 56 and rear
portion 58 of the-chassis 14 being joined together. The chaSS|§c%Sgim§§'@

present inverWP&¥4974% erably has a symmetric, .nogjfied hour-glass

ape.

The chassis 14 will have at |east a 30 front portion 56, a rear portion
58, a crotch portion 57, and | ongitudinal side regions 88, and wl|
conprise a polyneric nafedm ahtdhesamtiseamiat'ﬂyecbnﬁgnbudiynhbndtddm rthgi o roppBsed
to facilitate the seam

herein bel ow. The absor grf% mb%v“ 'Jan? g@%ﬁ)w‘ﬁda é@n%ﬁﬂt §gt|ege%§“r

As shown in Figure 2, ahp\ri@Bebﬁéé !?r‘lsbéﬁ n‘@ntth%)f"ﬂﬁé efiabout 20 to 30 grams per

10

18

20°

25

30

35

i

I

Il
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square yard and comprised of polypropylene fibers.

The degree of overlap of the opposing peaks on the
aforementioned corrugated rolls may of course be adjusted, as
desired, to produce more or less extensibility in the resultant
*zero strain" stretch laminate web. For the aforementioned roll
geometry and laminate web construction, peak-to-peak overlap
depths ranging from as little as about 0.050 inches t¢ as much as
about 0.225 inches are feasible.

As can be seen from Figure BA, the chassis web 810 is caused
by the idler rolls 872, 874 to wrap the lowermost corrugated
rolls 821 sufficiently to cover the active vacuum ports 822
{shown in Figure 8) located immediately adjacent each continuous
set of grooves 823 on the lowermost rolls 821. The vacuum ports
822, which are positioned so as to substantially coincide with
the grooved segments 824 on the uppermost corrugated rolls 825,
are internally connected through the rolls 821 to a pair of
vacuum manifolds 826 which exert suction against the chassis web
810 as the chassis web is acted upon by the grooved segments 824
of the uppermost corrugated rolls 825.

To minimize the build up of either the adhesive used to
secure the untensioned elastomeric patches 804 to the inner cover
web 805 and the outer cover web 806 or the adhesive used to
secure the coinciding portions of the. inner cover web and the
outer cover web to one another, the grooved segments 824 on the
uppermost rolls 825 and the continuous grooves 823 on the
lowermost rolls 821 may be either comprised of a low friction
material, such as TEFLON, or coated with a self-lubricating low
friction material such as Permalon No. 503 spray coating, as
available from Micro Surface Corporation of Morris, Illinois.




14 will conprise an outer cover 48 and an inner cover 46 with the elastic

si de panel nenbers 90, el astic waistband nmenbers 76, and el ast ggn,gggg
105 secured B¥@®@A74Ze inner cover 46 and the 53 outer coveir’gr%g

outer cover 48 is that portion of the chassis 14 which will formthe
exterior of the disposable training pants 20, i.e. face away fromthe

wear er.. The outer cover 48 Tife Cosqiumapprtsos2? 16n theecllowermostid rolls 821 are

non-irritating to the Weelfgﬁbbéy $6Jlrg !aFSPt"?m‘ ﬁ‘Qwrgr cqs\(,@ﬁ #?b m 1nch mesh

manuf actured froma w d8
woven or non-woven webshaseyegsbu B4, ftpuywyiqeesgpvombow GFecRS'FFUH“f pf,é,hg)chassis

synthetic fibers (e.g. nﬁ@tﬁte@rumlw&ﬁ@wa@m fanbens)prowrdeaacgml Geiph Oy

of natural 15 andSa synthetic r@ bPrefer t@g 1 t VE

48 is hydrophobic and $& S61caaainsE 1BE Pt S8 LaF, oh Kuhsradtially; prevent  Tateran
slippage or movement of the web across the honeycomb surface
whenever the web is acted upon by the vacuum.

Under optimum circumstances, the maximum degree of

10  incremental stretching which can be imparted to the "zero strain®

portions of the side panel containing the elastomeric patches 804

is determined by the depth of engagement between the grooves on

segments 824 of the uppermost corrugated rolls 825 and the

continuous grooves 823 on the lowermost corrugated rolls 821.

15  However, it has been discovered that unless the stretch laminate

web is substantially prevented from slipping or contracting in a

direction substantially parallel to the direction of web

stretching as it passes between the meshing corrugated rolls, the

optimum degree of . incremental stretching 1is not realized.

20 Therefore, in its most preferred form, the incremental web

stretching operation is carried out while the outermost portions

of all three layers comprising the "zero strain® stretch laminate

are subjected to restraint, as generally shown in the

cross-section of Figure 8B, to substantially prevent the "zero

25 strain® stretch laminate portions of the chassis web from

slipping or contracting in a direction parallel to the desired

direction of stretching as it passes between the sets of
sequentially positioned meshing corrugated roils. '

30 However, the present invention may also, if desired, be
practiced to advantage by restraining only the elongatable or
drawable layer or layers of the composite, i.e., it is not an
absolute requirement that the outermost portions of the
elastomeric patches also be restrained during the incremental

35 stretching operation. In the latter instance, the elongatable or
drawable layer or layers are still permanently elongated during
the incremental stretching process, but the z-direction bulking
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anount of thernoplastic fibers, tybi cally 50% or nore, preferably 100%
Preferably by the outer cover is a carded nonwoven web of pol ARYhAGSEY
fibers. A PP Duter cover is Series 6700 220  Nonwoven ?rg?luf act ured
by Scott Nonwovens of Landisville, NJ. The inner cover 46 is that portion
of the chassis 14 which will formthe interior of the disposable training
pants 20, and will contnactheatresebisintt Neemni stiratnTd dtegtchof 1anieateawedr .mayhde
UL LU a's%ﬁi\&t%ph%?{}woﬁo%éedf fhen Phe ﬁ?gtd%‘?ﬂg'treﬁkiﬁwgreh&ed.
the wearer' s skin. sui tabfe 1 nner cover 4 may be manufactured
froma wide range of mii&rimidie $octheafacy hat the; elastomprigopatehopndergoes a

PQB- vvovc(an webs f’f n?t Lnrealserfilbég'r%e(eaifg-inwgd ﬁtrgmﬁngl BuwKngs)suchy fat h?{b'té?ss.
i bers (e.g. po er, or_pol yprapyl ene i bers). __or __a comi natio
of natural . aﬁd- Y nt %FPE&"P%E‘H‘?C?’} é’f'g* é‘BFWhgﬂsnﬁé'Pe Agoupt 2’2 r%fﬁ&{?@"

of a material containiwhgnait returns to its undistorted configuration.

A "zero strain" stretch laminate embodiment of the
aforementioned type may also exhibit some degree of
10 disproportionate localized straining in the elongatable web or
webs, particularly in the areas immediately adjacent the opposed
edges of the elastomeric patches. In the case of an opaque
polymeric inner cover web or outer cover web, these
disproportionately strained portions can become sufficiently
15 thinned that they may even appear transparent despite the fact
that no rupture has taken place. In such instances the
functionality, (e.g., the imperviousness) of the "zero strain®
stretch laminate portions of the chassis web is not impaired.
Embodiments of the latter type are normally employed 1in
20 situations where the aesthetic appearance of the "zero strain®
stretch laminate portions of the resultant disposable garment is
either hidden from view by the design or configuration of the
disposable garment or, if visible, is of no concern to the user
of the disposable garment. @~
‘25 .

In still another embodiment of the present invention even
rupture of one or more of the elongatable nonelastic webs may not
render the resultant “zero strain” stretch laminate web
unacceptable for its intended purpose (e.g., where a portion of

30 the backsheet or topsheet of the absorbent assembly, makes up a
component of the laminate web, rupture of the backsheet web or
topsheet web does not necessarily destroy the laminate web’s
functionality for its intended purpose as Jong as one of the
other plies in the laminate web provideé the desired function in

35 the finished article). For example, some degree of rupturing in
the elongatable backsheet web will not destroy the imperviousness
of the resultant chassis web if the elastomeric patches comprise
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si‘gni fi cant anount of therrrbpl astic fibers, typically 50% or nore,

preferably 100ﬁ' E@fferably the inner cover is also a cardedpapARYERIGISED
of_ pol ypropyl‘g @34{®? More preferably, 35 23he inner cover 46 is nade

of the sane material as the outer cover 48. A suitable inner cover is
Series 6700 Nonwoven manufactured by Scott NonwQvens of Landisville,
10 The inner cover 46 id% ﬂﬂ%?@‘ﬂ!ﬂfyiﬁﬁslmﬁﬁméb)-adﬁ&&%nistRi"tth@néﬂlkrtwe)v%‘ith

48 and is preferably | Ges tt fteremebm%t aﬁhwntstﬁeedhslaﬁﬂmesmhboﬁhl&hs
220LP236t \glelt lhe EE?‘Q’P 'C?wtg ngg subsgantiai(la continuous borra]g{ngcgegween the pl?es in
question, since relatively close adherence of the plies to one

5 another after incremental stretching renders such ply damage

difficult to detect by the end user of the disposable garment.

The suction forces applied to the chassis web 810 shown in

Figures 8-8B by the vacuum ports 822 acting through the porous

10 honeycomb material 844 substantially prevent those portions of

the chassis web 810 containing the substantially untensioned

elastomeric patches 804 from slipping or contracting in a

laterally inward direction as they pass between the meshing

portions of the continuous grooves 823 on the lowermost

15 corrugated rolls 821 -and the grooved segments 824 on the
uppermost corrugated rolls 825.

Because the "zero strain” stretch laminate portions of the

“ssis web 810 containing the elastomeric patches 804 are

«terally restrained 'throughout the sequential web stretching

operation, all portions of the “zero strain® stretch laminate web

located intermediate the points of restraint are subject to

substantially uniform incremental stretching as the web passes

between the continuous grooves 823 on the lowermost corrugated

25 rolls 821 and the meshing portions of the grooved segments 824 on
the uppermost corrugated rolls 825.

This not only maximizes the effectiveness of the incremental

web stretching operation by forcing the etongatablie inner cover

30 and outer cover webs secured to the elastomeric patches to

undergo the fullest possible degree of elongation during the

stretching operation, but also substantially prevents

disproportionately high straining of the inner cover and/or outer

cover webs to which they are secured in the areas immediately

35 adjacent the opposed peripheral edge portions of the elastomeric
patches.

—_—
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5° by a uniform continous |ayer of adhesi ve, a patterned | ayer of

adhesive, or an array of separate lines, spirals, or spots of '
Adhesi ves whi W@ 334¥d4been found to be satisfact Oé{ are manuf ac?&?é%’é@o%sg
e

Fi ndl ey Adhesives of Elm Grove, Wsconsin and nmarketed as Findl ey 2031.
Al.ternatively, the attachment neans 10 may conprise heat bonds,
pressure bonds, ultrasoniFigupersddisaipsesran aliterwati e linbremdntaloweln 3y ratichfig

i tabl ttach t [ ti h {
0 o at st g GRED L o3, O
enconpasses confi gur at i $¥sdemhshowpy ianFigurees asPain aft nesibient compressilie

other element by affixgfigst 6 gremBBAted GeTackat lelch RedOdTetnelgPocVRY scyments
configurations vv_he_rﬁby H]le K enent |es |£1¢1| rectl%qeaecgﬁgd &o {,he_ ot her
el enent by affixihg o of | thRp HEPETMESY htarTHadhed: Eoheni2r ¢ s) ThinicomPTessible
turn are affixed to thediskee940 are of a large enough diameter that they tightly grip
the chassis web 910 and hold it securely against the coinciding
non-grooved portions of the lowermost corrugated rolls 921 as
generally shown in the cross-section of Figure 9A. Like the
10 vacuum ports and the porous honeycomb material in the embodiment
of Figure 8, the clamping effect created by the compressible
disks 940 and the coinciding non-grooved portions of the
lowermost rolls 921 substantially prevents the portion of the
chassis web 910 containing the elastomeric patches 904 from
15 contracting in a direction parallel to the direction of
stretching as the web passes between the meshing corrugated
rolls. The Figure 9. embodiment can be used with equal facility
on laminate structures comprised of webs which are either
pervious or impervious to the passage of air.
20
As will be appreciated by those skilled in the art, the
foregoing restraint methods may be employed either individually
or in combination with one another to produce the benefits herein
described in the resultant "zero strain®™ stretch laminate
25 portions of the resultant chassis web.

from the description contained herein, it is clear that the

improved method and apparatus may be employed to advantage to

produce a wide range of disposable garments either comprised

30 entirely of or including one or more discrete, isolated “zero
strain® stretch laminate web portions. '

It is also recognized that while a pair of meshing
corrugated rolls having their corrugatibns aligned substantially

35 parallel to one another are disclosed in the accompanying
drawings, the present invention may be practiced with equal
facility employing pairs of corrugated rolls wherein the

_—
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Y
elenment. In a preferred enbodi ment of the present invention, the 20

I nner cover outer cover 48 are indirectly joined t 2/60%89
directly joi ﬁYQ’F?S‘&? to the el astics side panel égnanbers 90, e as%l:}%{
a

wai st band nmenbers 76, and elastic strands 105 an re joined directly to
each other in the areas extending beyond the elastic side panel nenbers 90,
elastic waistband 25  gBrHugationd. arednet aall Coffentédispdriallel Nte Bhel Qhdther.

enbodi ment of the prese ' i O, orti t Si S .
i nner and outer covers Eéréhgéﬁ&lgrl ee%éﬁ'lﬁﬁsgﬁoé‘g ?"o s&'r%@&a‘ﬁha&s?ﬁ?%f%h?%d%‘h‘
order to provide a "zer Beghnot secessarily betad hgnednparal kel tateithemshe machine or
el asticized side panel s¢). crokURachife H{Yeetichld Pb¥ Cex&mpiel S1£6, ,Atﬁlrﬂﬁnear
pref erably el ongat apl e, nqﬁhgﬁ[efe{a Iéﬁdra bl?,epui not ne%ﬁssarl y
el astomeric, so that th¥} 8hd ?ﬂgﬂ POEYIanS 19 desieed,ip 2 djsppsable garment
: constructed using the “"zero strain" stretch laminate technology
herein disclosed, the meshing teeth on the pairs of corrugated
rolls employed to incrementally stretch the "zero strain"
I;minate web portions of the thassis web may be arrayed in the
10 desired curvilinear éonfiguration to produce elasticity along the
desired curvilinear contour rather than in a straight line.

It is further recognized that while the preferred processes

herein disclosed employ meshing cylindrical corrugated rolls, the

15 web restraint principles may also be carried out utilizing an

intermittent stamping operation employing meshing platens to

incrementally stretch the "zero strain® stretch laminate portions

of the web or article in question. In the latter instance, the

only' requirement is that the portions of the "zero strain®

20 - stretch laminate web to be incrementally stretched be adequately

restrained by suitable vacuum or clamping means before the

meshing platens are able to exert enough force on the web to

cause slippage or contraction in a direction parallel to the
direction of stretching. '

25 '

The elastic side panel members. 90 can be joined to either

the inner cover 46, outer cover 48, or both using either an

intermittent bonding configuration or a substantially continuous

bonding configuration. As used herein, an “intermittently"

30 bonded laminate web means a laminate web wherein the plies are

initially bonded to one another at discrete spaced apart points

or 2 laminate web wherein the plies are substantially unbonded to

one another in discrete spaced apart areas. Conversely, a

*substantially continuousiy" bonded laminate web means a laminate

35 web wherein ‘the plies are initially bonded substantially

' continuously to one another throughout the areas of interface.

The intermittent bonding configuration is normally desirable for

i



rﬁachanical stretching, be at least to a degree permanently 35

el ongat ed SU%H} $ﬁf“é‘hey Wi ll not fully return to their origi pr/us92/09385
undi storted § ration. In preferred enbodi megts, the inner and outer

covers 46, 48 can be subjected to nmechanical stretching wi t hout undue
r.upturing or tearing. Thus, it is preferred that the inner and outer covers
46, have a | ow cross- ndzérmnestiaintt ilomingtat webd dn r dboseonyituatichsstwhengt the

S The chassis suﬁﬁanefﬁllgh%eﬂsgpﬁ)swse |f,,:t5r?123nffﬂ.m£)&nt§e Zelatively

preferably further conprise cuf ravi
i nproved cont ai nment 019 longatable grqdrawpkie Bbﬂ?"ﬁ)@ﬂ'&&ﬂ% ‘"dmfeelaft*ahcﬂmae

leg cuff 32 may conpri ¢ gaMeeédion bulking is desired in the finished laminate. A
' 5 continuous bonding configuration has generally been found
desirable for "zero strain" laminate webs where the degree of
~Z-direction bulking of the finished laminate 1is not of prime
importance and one or more of the relatively inelastic webs in
the laminate is difficult to elongate or draw without causing
10 rupture. In the latter situation, a substantially continuous
bonding configuration maintains all of the layers of the laminate
in relatively <close adherence to one another after the
incremental stretching operation. Accordingly, even if one or
more of the relatively inelastic webs is damaged to the point of
15  rupture during the incremental stretching operation, the
relatively close adherence of the damaged portions of the
relatively inelastic web or webs to the elastomeric ply makes it
difficult for the end user to perceive that any damage has
occurred. Provided that the rupture of the relatively inelastic
20  web or webs does not defeat the web’s intended functionality,
(e.g., imperviousness), the damage which does occur to the
re‘lativély inelastic web or webs during the incremental
stretching operation is generally not perceived as a negative in

the end product.

25

Thus, an unexpected benefit which results from the use of a
continuous bonding configuration in particularly preferred ®zero
strain® stretch laminate webs is that it permits the manufacturer
of the disposable garment to select from a much wider range of
30 relatively inelastic webs which may be successfully employed in
. laminates of the present invention. In essence, it permits the
use of relatively inelastic webs which would not normally be
considered drawable to any appreciable extent in "“zero strain®
stretch laminate webs of the present'invention. Accordingly,
35 unless expressly stated otherwise, the term “drawable” as used
herein, is not intended to exclude relatively inelastic webs
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di'fferent enbodiments for reduci ng the | eakage of body exudates 10 in the

| eg regions. T cuff can be and is sonetimnmes also referppd icdA938c9
vodus 2P,

bands, side f ier cuffs, or elastic cuffs.) U.S. Patent
3,860,003 entitled "Contractable Side Portio For a Disposable Diaper”
i ssued to Buell on January 14, 1975, describes a di sposabl e diaper which

rovides a contracti bl peni Vi ' fLap on k
gl astic nmenbers to pro%ghar@giaggt ?Sgagﬁ?eg&gu?}ﬁ?ggskgfi rqgﬁ%tfffﬁ'%%mgg
Pat ent 4, 909,803 enti {chﬂnenta si'ﬁﬁ% 9o0PerAblofpent  Article  Having

El asticized Flaps" issued to Aziz ?nd Bl aney on March 20, 1930, _descri?](cas a
to | nprove ¢he. cont al nant S@?%ﬁrﬁ% piEochy o7 3 cpresanBoinapsfon, the
entitled "Absorbent5 ArtelasticHsidenparel ame 99"1s suhstantiallywootinuously bonded
Septenber 22, 1987, desgy ijaeF the inner cover 46 and the outer cover 48 using an
adhesive. A glue applicator may be used to apply a substantially
uniform and continuous layer of adhesive to the outer cover 48
and/or the inner cover 46 in those predetermined areas where the
10 substantially untensioned elastic side panel member 90 will be
placed. In a particularly preferred embodiment, the adhesive
-selected is stretchable and the glue applicator comprises a melt

blown applicating system.

15 One such melt blown adhesive applicating system which has
been found to be particularly well suited for producing a
substantially -continuously bonded “zere strain® stretch laminate
web is a melt blown spray applicator Model No. GM-50-2-1-GH, as
available from J&M Laboratories of Gainesville, Georgia. The

20 latter system employs a nozzle having 20 orifices per lineal
inch, as measured in the cross-machine direction, each orifice
measuring approximately 0.020 inches in diameter. A Findley
H-2247 Hot Melt Adhesive, as available from Findley Adhesives of
Elm Grove, Wisconsin is preferably heated to a temperature of

25 approximately 340°F and applied to the inner cover and/or the
"outer cover at a rate of approximately 7.5-10 milligrams per
square inch. Heated compressed air at -a temperature of
approximately 425°F and a pressure of approximately 50 psig is
issued through the secondary orifices in the adhesive nozzle to

30 assist in uniformly distributing the adhesive fibrils giuring the
laydown operation.

Alternatively, the elastic side panel member 90 and any

other components comprising the “zero strain® portions of the

35 disposable training pants 20 may be intermittently or
' continuously bonded to one another using unheated adhesive, heat
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di sposabl e di aper having dual cuffs including a gasketing cuff and a

barrier cuff. Patent 4,704,115 entitled "D sposable 25 p¢fiio2/09389
Cont ai nment (ﬁp?g%“?ssued to Buell on Novenber ag, 1987, discloses a

di sposabl e di aper or incontinent garnent having side-edge-| eakage-guard
gutters configured to contain free liquids wthin the garnent. Each
of these patents are bondtmgpprassante bonding, byl trafenientwad ing\dyraméaaiechanical

el asticized |l eg 30 CuHong’i%g”B% %'Sﬂm.i ﬁwﬁg@ ago?@sknhg‘ be @'grqa]tqr to any

of the leg bands, side flaps, 'barrier cuffs r elastic cuf escri bed
above, it is preferred that each elasticized |eg cuff 32 conprise at |east

aside flap 104 with one or THer@astRsiside Panehiendés 95wy take oAG FKEF! 6f
el asti ¢l zed vai ot bafd SATAEEREadis; acbkes e DR fPEREnE, BF” Eer1als.  For
di sposabl e traini ng pantexafiflej rthe elasticized side panels 30 may be formed from one or
a plurality of elastic side panel members 90 operatively
associated in each side panel 72; the elastic side panel members
may have varying widths and lengths; or the elastic side panel
10 members may comprise relatively narrow strands of elastomeric
material or a larger area elastomeric patch. One elastomeric
material which has been found to be especially suitable for use
as the elastic side panel member 90 {especially for “"zero strain"
stretch laminates) is an elastomeric foam having an elongation to
15 break of at least about 400% and an extension force of at least
about 200 grams per inch of sample width at 50% extension of its
unstrained length. Exemplary elastomeric foams which have been
found suitable for use as an elastic side panel member include:
(a) crosslinked natural rubber foams preferably having a caliper
20 of approximately 35 mils and a density of 13.3 pounds per cubic
foot (0.214 g/cm3), such as is available from Fulflex Inc. of
Middletown, Rhode Isiand; or as available from Ludlow Composites
Corporation of Fremont, Ohio; or (b) polyurethane foams having a
caliper of approximately 80 mils and a2 density of approximately
25 2.06 pounds per cubic foot {0.033 g/cm3) such as is available
from Bridgestone of Yokohama, Japan and marketed under the
tradename Bridgestone SG polyurethane foam; or as available from
General Foam of Paramus, Neu' Jersey and marketed under the
designation of Polyurethane Foam No. 40310. Other suitable
30 elastomeric materials for use as the elastic side panel members
90 include "live" synthetic or natural rubber, other synthetic or
natural rubber foams, elastomeric films (including heat
shrinkable elastomeric films}, elastomeric scrim, elastomeric
woven or nonwoven webs, elastomeric composites such as

35 elastomeric nonwoven laminates, or the like.

—
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12 at least the rear portion 58, and nore preferably has an el asticized

wai st band 34 in both the front portion 56 and the r rtion
58. The malsfﬁgﬁ@ﬁga the disposable training pants 20 is ?ﬁé{U%@WFPSh
which is intended to be placed 5 adj acent t# wearer's waist. The -
el-asticized waistband 34 provides a nmenber that maintains a defined area

Fonst the lateral direct: ofesshat® B’ Sy, a3 FherH ey s B omeaber,fbo
tHe wearer and to dynaﬁbll!m‘lﬂsgs corfiadehn oh elastomeric witerdal (ejastomertr padch)ks
to provide inproved fifhat Tpreferable esRbmdsPAMFough the entire length of the side
panel 72 in the front and rear portions 56, 58. Thus, the
5 elastic side panel member 90 preferably extends from the end edge
64 of the chassis 14 inward to the leg edge 106 of the side panel
72. The length and width of the elastic side panel members 90
are dictated by the disposable garment’s functional design.
Thus, while the elastic side panel member 90 preferably extends
10  through the entire length of the side panel 72, the elastic side
panel member 90 may extend through only a portion of the length
of the side panel 72.

It has been found that the extension characteristics

15 including the extension forces, extension modulus, and available

stretch (extension); and the contractive forces; elastic creep;

elastic hysteresis; and rate of contraction of the elasticized

side panels 30 are important considerations in the performance of

both the elasticized side panels 30 and the disposable garment.

20 The extension characteristics give the wearer the overall

perceived “"stretchiness" during use. An elasticized side panel

with a relatively high extension modulus can cause red marking on

the wearer’s skin while a relatively low extension modulus can

cause sagging/slipping on the wearer. ¢Elasticized side panels

25 having too little available stretch may not achieve a suitable

level of body conformity and may contribute in making the

disposable garment uncomfortable to wear and hard to apply. A

disposable garment having elasticized side panels with very low

contractive forces, or poor elastic creep or elastic hysteresis

30 may not stay in place on the wearer and may tend to sag/slip on
the wearer resulting in poor fit and containment.

For the elasticized side panels 30 of the present invention,

it has been found that the extension characteristics of extension

35 force and extension modulus are preferably within defined ranges.
The extension force preferably is 50-300 grams per linear inch.
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deneral |y that portion of the disposable training pants 20 extending from

the end edge“ﬁbzb 697§%e di sposabl e training pants 20 to at | eaplritisy2Vidisd
edge 83 of the ‘absorbent core 28. Wile the el a§6i ci zed wai st band 34 can

conprise a separate el enent 15 affixed to the"chassis 14 of the
di sposabl e training pants 20, the waistband is preferably an extension of

223 he: hel eﬁfnt s of t h28‘iiS@QSﬁHﬁrﬁn{)@iﬂ\Eﬂgtm@t t%ﬁ@&ls%fhf&&;{e%h‘beij%@ﬁéraféﬁ’eit
: e outer cover . _Or an i natiqn ese nts and an

el astomeric material j 8¥'rfé’&??%e6€tl"8?" Rk’?@r ‘ﬁg i‘{)@l\j’f’"feﬁgafcfﬂZH%’gf’“Qo 24
and the backsheet 26 of the absorbent assenbly 22, may extend beyond the

edges of the absorbent corgv%ﬁa%&fig{g%ﬁg?ﬂtﬁgﬁ%gﬁr G THRIC alnéiint) 'gn,g&g,“]

thereto to forman elasticiz e tral ning-pan
often constructed 8o advaidable dnithe edasticized sidepanelsateireversdbhp stretohets

in the front portion 5@onform to the wearer’s body during wear. Thus, the amount of

available stretch relates to the maximum amount of extension that

is available to fit the garment to the wearer; in addition, the

maximum amount of recoverable extension available for the garment

10 to comply with wearer’s body. The available stretch is

calculated from the equation: ((maximum circumference of garment

- circumference of wearer) : circumference of wearef) x 100. The

minimum amount of available stretch required for a disposable

garment application using elasticized side panels is preferably

15 an available stretch of at least about 35% for a

"one-size-fits-al1" garment which will fit children from about 22
pounds to about 38 pounds.

The amount of sustainable contractive force (tension)
20  exerted by the elasticized side panel on the wearer is an
important property of the elasticized side panel. An elasticized
side panel with insufficient contractive forces may result in the
training pant slipping down after being worn and loaded. In
contrasf. excessive contractive forces may reduce the comfort for
25 the wearer and produce pressure markings on the wearer’s skin.
Contractive force is measured as the force per unit width
produced while relaxing an elastomeric composite at a particular
extension. In preferred embodiments of the present inventionm,
the contractive force of the elasticized side panels is
30 preferably at least about 50 grams/inch at 10% extension (a 10%
extension would require the sample to be stretched to 1.1 times

its original length).

Typical elastomeric materials show a hysteresis loop of

35 force in their stress-strain property. That is, for a given
extension, the force -(extension force) required to uniaxially
extend the elastomeric material is greater than the force

This Sheet Has Been Reﬂlaced
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25 and one positioned in the rear portion 58. The disposable
training pantg 20 at |east has an el asticized waistband 34 di spg9fisédosise
| east the cenWr%?:"’P%@?on 68 of the rear portion : Preferably, as
shown in Figure 2, another elasticized waisttUand is disposed in the
front portion 56. Preferably both 30 elasticized waistbands 34 are

34 Moy be conet ruct ed | [oonthickide SofteDARE #1aitoncki® RACEHILE eBFLatahEh s
those described herein ¥loNeddo contpagt frop dfs mea%’fﬁ%eﬁ%&%f’&éﬂpanvpes%ow
a preferred enbodi nent efrvehcanpbeseférreditenis dhe sHoad cunve™ gnd ¢he,latter curve
?L?Zﬁ 'pg'ségd wai st band 3c n° BaPFdfefred® o eraiﬁé CoiTbad Qgpﬁ.rjerﬁ%r 'Yoaad' extension
5 force {extension force) is felt by the wearer or parent when the

elasticized side panel is stretched to apply the garment to the

wearer. The wearer more nearly "feels" the "unload" contractive

forces (contractive forces) once the garment is on. Therefore,

the hysteresis loss should not be so great that the contractive

10 force is low enough to allow sagging/slipping of the garment on

the wearer.

All elastomeric materials undergoing sustained stress/strain

have diminishing forces with time (i.e., elastic creep).

15 Therefore, it is desired to make sure this reduction in wearing
forces over time doesn’t fall below a minimum for wearing
stability. The elastic creep should therefore be kept at a
minimum. In preferred embodiments of the present invention, the
final length of the elastomeric material is not greater than

20 about 1.2 times the original length under tension for 30 minutes.

The elasticized side panels 30 may also be provided with
differential extensibility along the longitudinal axis when
stretched in the lateral direction. As used herein, the term

25 “differential extensibility" is used to mean a material having a
nonuniform degree of elastic extensional properties, as measured
in the direction of stretching at various points along an axis
oriented substantially perpendicular to the direction of
stretching. This may, for example, include varying the elastic

30 modulus or available stretch or both of the elastomeric
material{s). The differential extensibility is 'preferably
designed into the elasticized side panels 30 so that the lateral
extensibility varies longitudinally through at least a portion of

_ the elasticized side panel as measured from the end edge 64 of

35 the disposable training pants 20 to the leg edge 106 of the side
panel. Without wishing to be bound by any theory, it is believed

that differential extensibility alena the longitudinal axis when
. -_“\.
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REPLACEMENT SHEET 13 bet ween t he ir{ner cover 46 and the outer cover 48 and
operatively g&?gyﬂg& d wth either or both the inner cover 46 ﬁ?ﬁuggfm%ber
gat her "t e

cover 48 to e front portion 56 and rearq ortion 58 of
di sposable training pants 20. An exanple 0 such an 5
el asticized wai stband for use herein is the el asticized wai stband di scl osed

in US _Pgltent 4, 5é5, gginireﬂéﬂﬂ el tHe aimab'!ﬁ@temg 2l Yivish ¢ aﬂtaisﬂli/dglzi‘ti? side
7085, and whi ch pat ont 1a0ef MeCREBEIRRaTIY, rRU P conEiaL 8 She dppen’s vaset
el astomeric material adducioguusenwhile providing desecure anchor about the hip of the
wearer so as to promote sustained fit and reduce leakage at the
5 waist and legs. Such a configuration may allow more "expansion®
in the hip area to accommodate changes in the wearer’s body size
as the wearer moves and changes positions (standing, sitting,
lying). In an alternative embodiment, a degree of reduced
lateral extensibility in the portion of the elasticized side
10 panel adjacent to the end edge 64 of the disposable training
pants 20 requires more of the total extension to be assumed by
the elasti_cized waistband 34 thereby resulting in more localized
stretching of the elasticized waistband 34 and a more compliant
abdominal fit. '
15 _

The differential extensibility can be achieved in a number
of different ways. The elasticized side panels 30 can have
multiple combined elastomeric materials, multiple configurations
for the elastomeric materials, or the extension properties of the

20 elastomeric or other material or materials making up the
elasticized side panel may be nonuniform. For example,
differential extensibility can be achieved in selected adjacent
portions of the elasticized side panel by using elastomeric
materials having varying extension or contractive forces,

25 modulus, or other inherent properties such that more or less
(varying) lateral extensibility is achieved in one portion of the
elasticized side panel than the adjacent portion. The
elastomeric materials may also have varying lengths, sizes, and
shapes that provide differential extensibility. Other ways of

30 varying the properties of materials that form the elasticized
side panels as are known in the art miy also be used.

A particularly preferred method and apparatus for imparting

a varying degree of extensibility to a “"zero strain" stretch

35 laminate is to pass the “zero strain" stretch laminate through at
Jeast one set of meshing corrugated rolls, at least one of the
corrugated rolls having corrugations of nonuniform profile along
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used as the elastic wai stband nember 76 of the present invention. Exanples

of suitable S rlc materials include elastoneric fil ns, ?’!(ﬁ'?& '
foanms such ggt:%@%ret'hane foams or 15 q ossl i nked nat ura]é! 9369

rubber foans; for med el astic scrim elastoneric films such as heat
shrinkable elastic materials; elastoneric film | am nates such as

a lamnate of a hegt ﬂsiw lakabmtel &6 (CORBAdLC wi th MRNG 28rd %&Hhﬁn&tretch
nmenber; el astoneric stret

| ani S suc ero strain
| ani nates as descri béa ke MR ‘ftg’ 8r 'ﬁ%‘?ﬁanf’&‘alﬂ %’1 é’tfché%l famsaite web
pret ensi oned stretch | passingedetweend the aset oofstmdh&lsamdmmntﬁumubbmgtched.

LYCRA, or other materi ghgs. hnt pr&)‘o cre§d1< g?,cbdkfﬁg;tn et ??ﬁn‘i&gwhich is

wai st band nmenber 76 conpri ses eat oneric
nonumformly e]asticized in a direction substantially

perpendicular to the nonuniformly profiled corrugations.

In a preferred embodiment of the chassis as shown in Figure
2, the longitudinal side region 88 is that portion of the chassis
10 14 that extends laterally outwardly from the side panel 72 to the
longitudinal edge 62 of the chassis 14. The longitudinal side
region 88 generally extends longitudinally from the end edge 64
of the chassis 14 to the portion of the longitudinal edge 62 of
the chassis 14 that forms the leg opening (this segment of the
- 15 longitudinal edge 62 being designated as leg edge 106). While
the longitudinal side region 88 can comprise a separate element
affixed to the side panel 72 of the chassis 14, the longitudinal
side region is preferably an extension of other elements of the
chassis- 14 such as the inner cover 46, the outer cover 48, the
20 topsheet 24 or the backsheet 26 or any combination of these
elements. In a preferred embodiment of the present invention
each longitudinal side region 88 is formed by portions of the
inner cover 46 and outer cover 48 that extend beyond the side
panel 72.
25 _

Referring again to Figure 1, flangeless seams 10 are formed
by bonding together the longitudinal side regions 88 of the front
portion 56 with the longitudinal side regions 88 of the rear
portion 58. In a preferred embodiment of the present invention,

30 the disposable garment is formed by folding the chassis in the
crotch portion 57 so that the longitudinal side regions 88 of the _
front portion 56 are substantially superposed with the
longitudinal side regions 88 of the rear portion 58, as shown in
Figure 5, forming two seaming areas 40. Figure 5A shows a

35 preferred embodiment of the seaming area 40 comprising the
longitddinal side region 88 of the front portion 56 and the
longitudinal side region 88 of the rear portion 58. Preferably,
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I'n an alternative enbodi ment, the elasticized waistbands 34 and the f

el asticized sy @ﬁg s 30 can be fornmed by securing a single

el-astoneric nateﬁ?a %o the di sposable training pgts 20 in bo?kﬁfﬁ%ﬁgnm§
panels 72 and the central region 68 of 30 the rear portion 58 and

seécuring a single piece of elastonmeric material to the di sposable training
pants 20 in both the sidthepdagdrs 82 muteriadntalchgrupgithe Sfimodg tareaf mavé similar

portion 56. Thus, the eII?eqttimq' ﬁ:‘é%i’@' sﬁat?@nﬂ'egéra%ﬁ'fl tef;@,,eiﬁg?lgfl {ﬁéi&%ﬁﬁ,p area

anel s 30 can be forned I éce 0 orma
85 itructljre . 14 is made of the same material. In a preferred embodiment, each
layer of the seaming area 40 will comprise 100% polypropylene

-] fibers. :

The flangeless seam 10 is formed by treating the seaming
area 40 with mechanical energy sufficient to cut a portion of the
seaming area 40 while simultaneously fusing a narrow marginal

10 area adjacent to the cut. The fused marginal area is a

relatively small region and provides a finished flangeless seam.

As used herein the term "flangeless seam” refers to a seam which

extends from the disposable training pants 20 about 1/16" or

- less. Preferably the flangeless seam will extend from the

15 garment about 1/32" or less. In a preferred embodiment, the

flangeless seam is substantially a splice between the front

portion 56 and rear portion 58 of the chassis 14. As used

herein, the term "splice” refers to the act or result of joining

end to end two pieces of sheet material to form a continuous

20  length such that the thickness of the joint is no greater or not
much greater than the thickness of the sheet materials.

Although there is considerable evidence to indicate that all
energy is mechanical energy, there are forms of energy which may
25 be considered “"non-mechanical® energy, such as thermal energy,
electrical energy, and chemical energy. However, as used herein,
the term "mechanical energy"” will be used to refer to mechanical
energy (e.g., the energy employed in ultrasonic bonding or
autogeneous pressure bonding) as well as to thermal energy (e.g.
30 the energy employed in heat sealing). Preferably, ultrasonic
energy is used to simultaneously cut and bond the seaming area 40

to produce the seams 10 of the present invention.

Preferably, the mechanical energy is input to the seaming

35 area 40 using an ultrasonic apparatus. An ultrasonic apparatus
will generally comprise an ultrasonic converter unit which
receives high frequency electrical energy from an electrical
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In a preferred enbodi nent, the di sposable garnment al so conprises

el asticized swenlpgyrgs S 30 disposed in the front portion 56 ap,
portion 58. (As used herein, the term"disposeggis used to megrl;/lg%?wg??

el ement (s) of the disposable 5 garnent is fornmed (joined and positioned)
in a particular place or position as an unjtary structure with other
el enments of. the di sposatriergyasovene vwia an elecépinadt consugtemt Thé nmmivérter unit

another el ement of the gniRRablRz0e¥eRthl )urlheiRbpSWatlrdstl FhrepRRAGHR, 30

provi de an el astically extensi b e fﬁa%ure t at provi
confortabl e and cont ourTesgonse tayhigh; treguency cinpus, prNsry mechaniggl tvidrations to

di sposabl e garment to tidhoweahdch ailll usetHiate rtack hird Fortht FeRILIVO b i"!ﬁpport
time of wear well psast %?Qc Qﬁi&l §9&s§plﬁ %f% nt has been | oaded wth

exudat es since the elasticized side panels W the sides of the
di sposabl e garnment to expand and contract.

Figure 6 is a side elevational schematic view of a preferred
ultrasonic apparatus, shown generally at 600. The ultrasonic
horn 650 having a working tip 652 is coupled to an ultrasonic

10 converter unit 645 which receives high frequency electrical
energy from an electrical energy source (not shown). The working
tip 652 of the horn 650 is opposed by an anvil 654 mounted on an
axially rotatable roll 656. The folded chassis 614 of the
disbosah]e garment is shown passing between the working tip 652

15 and anvil 654. The ultrasonic horn 650 is operated at an
ultrasonic frequency preferably in the range of about 20 kHz to
about 40 kHz, but any other frequency in the normal opefating
range between 16 and 100 kHz will be suitable.

20 - Figure 6A shows a cross-sectional view of the seaming
apparatus 600 of Figure 6. The seaming area 40 of the folded
chassis 614 is shown passing between the anvil 654 and the
working tip 652, as the horn 650 oscillates back and forth, i
toward and away from the anvil 654. The ultrasonic energy of the

25 seaming apparatus 600 causes the layers of polymeric material of
the seaming area 40 to soften and flow, thinning or cutting the
seaming area 40 in a first area GSE while fusing the seaming area
40 in the thin marginal areas adjacent the first area 658 forming
a fused mass 660. While the portion 664 of the seaming area 40

30 which has been cut away from the disposable garment 20, will be
disposed as selvage, the fused mass 660 of the portion 662 of the
seaming area 40 which is still part of the disposable garment 20
will provide to the disposable garment 20 a flangeless seam 10.

35

This Sheet |

I T



15  Vhile the di sposabl e training pants 20 of the present invention
preferably ha sticized side panels 30 disposed in both

portion 56 and rg%r&}pgrtlon 58; alternatively, the disposasble tralélzzggssg
pants 20 may be provided with el asticized side panels 30 disposed in the
front portion 56 only or in the 20 rear portion 58 only. The elasticized
si de panels 30 of the di spo3mblanvit Eﬁsniafgtpanpmf@&eﬂayeimwmhﬂtﬂkesbd '$héwn

Tarer al positioned 25 M ﬁg&"ﬁ‘ﬁ%mr’ ofit Raf13POr I il abifi ' Hanteld slioe,
in U S Patent 4,857, 067he canviii| 854 "B%pﬁoﬁbtiﬂtuﬂipmeH&an Thei width Eof sthe
i ssued to Wod, et al. esnthy gt edde 1&%919&&%&'&3;%'1‘&&?”“99?pﬁr?F@ﬂ'rably
Pg:rer:sg |b% ;eﬁlﬁ:ﬁe)gfe%f nglhogllta ¥ 'Ze&ﬁsl Oﬁgpe Tovi) 84 Rse? haserpe%ellgde edges 680
which form an angle with the contacting edge 670. The angle of
the beveled edges is designated by the letter A is preferably
about 15°. The width of the anvil 654 is designated by the
~ letter W and is preferably about 0.100 inches. The height of the
10 anvil is designated by the letter H and is preferably about 0.100

inches.

Without being bound by any particular theory, it is believed
that the ultrasonic horn 650 creates, by virture of its high
15 speed low amplitude oscillations, localized frictional 1losses,
the heat of which causes the polymeric fibers of the seaming area
40 to soften and to fuse. This welding or fusing action is very
rapid and occurs within such a well defined zone as to leave the
surrounding material substantially undisturbed.
20
Examples of methods and apparatus for treating materials
with ultrasonic energy are disclosed in U.S. Patent 3,657,033
issued to Sager on April 18, 1972 entitled "Method and Apparatus
for Continuous Cutting and Joining of Thermoplastic Sheet
25 -Material®; U.S. Patent 4,400,227 issued to Riemersma on August
23, 1983; U.S. Patent 4,430,148 issued to Schaefer on February 7,
~ 1984; U.S. Patent 4,560,427 issued to Flood on December 24, 1985
entitled "Ultrasonic Seal and Cut Method and Apparatus®; and U.S.
Patent 4,693,771 issued to Payet, et al. on September 15, 1987
30 entitled "Woven Textile Fabric Having and Ultrasonically Cut and
Sealed Edge and Apparatus and Process for Producing Same®; all of
uhich references are incorporated herein by reference. U.S.
Patent 3,457,132 issued-to Tuma, et al. on July 22, 1969 entitled
“Apparatus for Severing and Sea]ing; Webs of Heat Sealable
35 Packaging Material in a Single Operation®, discloses a method and
apparatus for severing and seali%g webs of heat sealable material
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30 For exanple, U S. Patent 4,381,781 issued to Sciaraffa, et al. on My
3, 1983, di SW&ﬁftﬁy absorbent article having an el asticized p&i/piso /99389
whi ch an el astiC nenber is positioned in an openbﬂg in both the t opsheet
and the backsheet of the absorbent article such at the stretch of the

el astic nenber will not be constrained by 35 the non-elastic materials.

Wi le the Sciaffra et ahﬁnﬁpﬂiﬁﬁh leRBAgYES ﬁﬁﬁ ererdnee! ist Y1 tﬁdeBWa'%Q Rk f4n

t he topsheet and the ba ortions of e absorbent arti I n t ose
areas 15 coi nci di ng XMWF erefRe- el astic menber, satisfactory elastic
performance can al so be obtai ned when only one or when none of

The present inventors have found that when making the small
5 flangeless seams of the present invention, it is preferable that
the layers of polymeric material of the seaming area 40, have
similar melting points. It is more preferable that the seaming
area 40 be made of layers of the same polymeric m&terial. In a
preferred embodiment, each layer of the seaming area 40 will be a

10 nonwoven comprising 100% polypropylene fibers.

A seam having a low tensile strength, i.e., a weak seam, may
be used in a disposable garment having a high degree of lateral
stretch, such as the preferred disposable garment described

15  herein. However, a stronger seam can be produced by increasing
the amount of polymeric material in the longitudinal side regions
88. The amount of polymeric material in the longitudinal side
region can be increased by using polymeric material having a
higher basis weight. If the material of the longitudinal side

20 regions 88 has a low basis weight, amount of polymeric material
in the longitudinal side region 88 can be increased by
introducing additional layers of material to the longitudinhal
side region 88 such that the seaming area 40 will contain
sufficient material to form an adequate seam. Embodiments of the

25 present invention which provide additional layers of material in
the longitudinal side regions 88 and therefore provide additional
material to the seaming area 40, are shown in the fragmentary
sectional views of Figures 7 and 7A. Figure 7 shows the inner
cover 46 being folded over the outer cover 48 in the longitudinal

30 side region 88 to provide three layers. of material in the
longitudinal side region 88. Figure 7A shows the outer cover 48
being folded over the inner cover 46 in the longitudinal side
region 88 to provide three layers of material in the Jongitudinal
side region 88.

35 ,

Figure 11 shows an alternative embodiment of the present
invention wherein the chassis 14 comprises an outer cover 48
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thnel coinciding portions of the topsheet and the backsheet are renoved,
especially wh rtions of the absorbent article 5 web ¢

the elastic n%@s%ﬁg subj ected to an increments mechani cal Cslﬁ"%{zz@%
operation of t he type descri bed her ei naf 88r . A further

enbodi nent of an absorbent article show ng elasticized side panels is

shown in U 'S Patent 4, %?J\ﬁg’ fofiﬁébego JnQet/&F Eﬁymﬂsti@tsiﬂé BA ngp##éﬁs 0 and

1990. This patent 10 g“
stretchabl e side panel §°Fl‘ﬁdm§bF Hyﬂ%?tti"é i ngidei 5%9@9% 88 r cthehabsosbentassembly

to the side edges of 2ghis saaxr@d tbodue uater idover @81 dMNEompriddsus, topshéet 24,

el asticized side panels ent vent i may conprise a separat e
el astical ly extensi bI e ﬁgga?' # sr?ﬁ?ﬂ' | BfetPto0 15 the chassis
14. As shown ind Figure 1 and F| gure 2, each elasticized side panel

30 preferably conprises an %é‘srﬂ-fin%éiepants 20 will also comprise an absorbent
assembly 22. The absorbent assembly 22 of the disposable
training pants 20 is an insert, i.e. an element formed separately
from the chassis and inserted therein. The absorbent assembly 22

10 is any absorbent means which is generally compressible,
conformable, non-irritating to the wearer’s skin, and capable of
absorbing and retaining liquids such.as urine and other certain
body exudates.

15 ~ As shown in Figure 2, the absorbent assembly 22 of the
disposable training pants 20 preferably comprises at least an
absorbent core 28 and an outer covering layer comprising a
topsheet 24 and a backsheet 26. The absorbent assembly 22 1is
preferably positioned adjacent the inner cover 46 and s

20 - preferably joined thereto by attachment means (not shown) such as
those well known in the art. Suitable attachment means are
described hereinbelow with respect to joining the backsheet 26 to
the absorbent core 28.

25 The absorbent core 28 may be any absorbent means which is
generally compressible, conformable, non-irritating to the
wearer’s skin, and capable of absorbing and retaining liquids
such as urine and other certain body exudates. As shown in
Figure 2 and Figure 4, the absorbent core 28 has a garment

30 surface 100, a body surface 101, side edges 82 and end edges 83.

The absorbent core 28 may be manufactured in a wide variety
of sizes and shapes (e.g., rectangular, hourglass, "T"-shaped,
asymmetric, etc.) and from a wide variety of liquid-absorbent

3_5 materials commonly used in disposable diapers and other absorbent
articles such as comminuted wood pulp which 1 generally referred
to as airfelt. Examples of other suitable absorbent materials .

Wi



panel menber 90 operatively associated therew th. 20 As shown in

Figure 2, each side panel 72 conprises that portlon of the chaSS|§%é4 :%Pat
ext ends | at eMP 909 42vwar dly from and al ong central reditdh

the chassis 14 to the.longitudinal side reg on 88 of the chassis 14.
The side panel 72 generally extends longitudinally fromthe end edge 64 of

(2 e« 1 e gyt Loty cntaad s
edge 62 being desi gnat €fo5® I%@E%aégﬂ’foﬁf 15“‘ ‘g"anPfBb%'fser gﬁf"@nﬂ%ﬂ Hrgﬂﬂ%afs“e

the present invention, wmeapeh Sabierhmﬁel fomsf,orzlwbrbgntt hepprges| onsupeirabsorbent
i nner cover 46 and the

regi on 68 of the chass?@mg‘[sﬂ Vs§;'bref t;’lflgaﬁtiﬁ% ﬁ)ﬁ?nqrbfﬂ ﬁ@ﬂ?ﬁn‘ieﬂtﬁﬂal

i nvention, the 5 or combinations of materials. The configuration and construction
of the absorbent core may also be varied (e.g., the absorbent.
core may have varying caliper zones, a hydrophﬂic gradient, a
superabsorbent gradient, or lower average density and lower
average basis weight acquisition zones; or may comprise one or

10 more layers or structures). The total absorbent capacity of the
absorbent core 28 should, however, be compatible with the design
loading and the intended use of the disposable garment 20.
Further, the size and absorbent capacity of the absorbent core 28
may be varied to accommodate wearers ranging from infants through

15 adults.

A preferred embodiment of the absorbent assembly 22 has a
symmetric, modified hour-glass shape absorbent core 28. While a
preferred embodiment of the qbsorbent assembly 22 has a modified

20 hourglass-shaped absorbent core 28, it should be understood that
the size, shape, configuration and total absorbent capacity of
the absorbent core 28 may be varied to accommodate wearers
ranging from infants to adults. Therefore, the dimensions, shape
and configuration of the absorbent core may be varied (e.g., the

25 absorbent core may have a varying caliper, or a hydrophillic
radiant, or may or may not contain absorbent gelling materials).
An exemplary absorbent structure for use as the absorbent core 28
of the present invention that has achieved wide acceptance and
commercial success is described in U.S. Patent 4,610,678 entitled

30 "High-Density Absorbent Structures® issued to Weisman and Goldman
on September 9, 1986. U.S. Patent 4,673,402 entitled "Absorbent
Articles With Dual-lLayered Cores® issued to Weisman, Houghton,
and Gellert on June 16, 1987; and U.S. Patent 4,888,231 entitled
*Absorbent Core Having A Dusting Layei" issued to Angstadt on

35 December 19, 1989; also describe absorbent structures that are

" useful in the present invention. Each of these references are
incorporated herein by reference. The absorbent core 28 is
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gl“asticblsi de panel nmenbers 90 are operatively associated wth the

| sposabl e tralnln ants 20 in the side panels 72, preferably n
the i nner cov¥O 8%%3 the outer cover 48, so thgt the el asticpﬁégs%zwg
menbers 90 allow the el asticized side panels 30 to be elastically '

extensible in the lateral direction 16 (I ateral ly elastically
ext ensi bl e). As used praferablythdattrafi aérfedti and Ipyrféﬂﬂéhéhfbﬂé'"h@&ngehuﬂg

segment or portion of t SS t
disrection (preferably tﬂﬁ ﬁ? i ut p?eciﬁtgﬁe@gr?r\tﬂ%e(llaﬂem dlﬁaﬁiidﬂm;% about 37

wai st bands) 5 when t eendit mrsf]ﬂ“@es‘ ?‘EV&FQH\‘I‘y |'5%"é?%n)pt‘é‘ﬁ5|‘8%‘éﬂ*’?€?éés

for the centimeters across the narrowest part of the crotch portion 57.
5  Preferably, the portion of the absorbent core that will be
generally located in the front portion 56 and crotch portion §7
will have a higher basis weight than the portion of the absorbent
core that will be generally located in the rear portion 58. More
preferably, the portion of the absorbent core that will be
10 generaily located in the front portion 56 and crotch portion 57
will have a basis weight three times the basis weight of the
portion of the absorbent core that will be generally located in
the rear portion 58. In a preferred embodiment of the absorbent
core 28, about 25.4 centimeters of the absorbent core’s length
15 will be generally located in the front portion 56 and crotch
portion 57 and will have a basis weight of about 0.69 grams per
square inch, and 11.4 centimeters of the absorbent core’s length
will be generally located in the rear portion 58 and will have a
basis weight of about 0.23 grams per square inch.
20 |
The backsheet 26 is positioned adjacent the garment surface
100 of the absorbent core 28 and is preferably joined thereto by
attachment means {not shown) such as those well known in the art.
For example, the backsheet 26 may be secured to the absorbent
25 core 28 by a uniform continuous layer of adhesive, a patterned
layer of adhesive, or an array of separate lines, spirals, or.
spots of adhesive. Adhesives which have been found to be
satisfactory are manufactured by Century Adhesives, Inc. of
Columbus, Ohio and marketed as Century 5227; and by H. B. Fuller
30 Company of St. Paul, Minnesota and marketed as HL-1258. The
attachment means will preferably comprise an open pattern network
of filaments of adhesive as is disclosed in U.S. Patent 4,573,986
entitled "Disposable Waste-Containment Garment”, which issued to
Minetola and Tucker on March 4, 1986, ‘'and which is incorporated
35 herein by reference. An exemplary attachment means of an open
pattern network of filaments comprises several lines of adhesive
filaments swirled into a spiral pattern such as is illustrated by
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si de panel s and the wai stbands) are applied, and will return to about its
previous sizgygldsge?sf i guration when the tensional forces are ?
General ly, el ast or?%r#c materials useful in the $resent inventi %Wq% /09389
contractively return to at |east -about 10 75% of their original )

configuration within apout 5 seconds or,.|less upon stret and i |ate
rel ease thereof (i.e. 8?? APPAALYS @Fa’?ﬂtihegs. shpwn e‘l”a&’t?'cc'gﬁffg' aaﬂﬁ?hﬂ?ﬁéﬁ‘%“
90 can be operatively tid Spraqpeocdmt enl Gcholidre? Sil925panSL Palent 43788,9B8r1ssbed

di fferent ways. For exgip e glasiic,gSi ABeEe! .90, imy, ke
operatively associated | nkgen‘:kéF’as?#cgh °€0§F¥ actbeg?gggzﬁ't i %'{r?as%lgt'haptatf%te

el astic side panel nenfB420666gdssuads tor Nereniczy Ons Jure &,dd98hnefkacy of these
nore .detailed descripgitefts a?k inRorgtRited herein bW réferéfce. CARREBFAUTRVAYY, the
materials may be Saetct%ﬁn?e'ntl nmea%? : ng} ascto{ngrailsley heat bonds, pressure bonds,
' ‘ultrasonic bonds, dynamic mechanical bonds, or any other suitable
attachment means or combinations of these attachment means as are
known in the art.
10 :
The backsheet 26 is impervious to liquids (e.g., urine) and
is preferably manufactured from a thin plastic film, although
other flexible 1iquid impérvious materials may also be used. As
used herein, the term “flexible® refers to materials which are
15 compliant and will readily conform to the general shape and
contours of the human body. The backsheet 26 prevents the
exudates absorbed and contained in the absorbent core 28 from
wetting articles which contact the disposable training pants 20
such as bedsheets and undergarments. The backsheet 26 may thus
20 comprise a woven or nonwoven material, polymeric films such as
thermoplastic films of polyethylene or polypropylene, or
composite materials such as a film-coated nonwoven material.
Preferably, the backsheet is a film having a thickness of from
about 0.012 mm (0.5 mil) to about 0.051 mm (2.0 mils).
25
The size of the backsheet 26 is dictated by the size of the
absorbent core 28 and the exact disposable garment design
selected. In a preferred embodiment, the backsheet 26 will wrap
around at least the absorbent core and possibly over the edge
30 portions of the topsheet 24 in at least the crotch portion 57, so
that the elasticized leg cuff 32 will be free from any backsheet
material, and, thus, are not inhibited by the backsheet material.
Alternatively, the topsheet 24 may wrap around the core and under
the edge portions of the backsheet 26 in at least the crotch
35 portion 57, or the topsheet 24 and backsheet 26 may be
*side-notched® in the crotch portion 57 so that the elasticized
leg cuffs 32 are not inhibited by the backsheet material.

This Sheet Has B R

(WA



contractible condition can be found in U.S. Patent 3,860,003 issued to

Buel | on Janu 975, and in U S. Patent 4,081, 301 issued
on. March 28&;6/&%6%7& ' i i ,{’Cf}gUSE%)JY&9

both patents being incogporated herei
reference.) For exanple, the elastic side 25. panel nmenbers 90 can be
contractibly affixed in the side panel 72 by |laterally extending the
el astic side panel menber 90he jtsipabess 3hé$ev°éét1°é‘e§|§éiﬁ€n$elt herbody rsupfceo101

g:_;htercor_ 3gt h thle I nnebf%%eswb%e«ndcmtezsuhlarw?iveferfwly qlad:t\e’d kReviefd adndCto
stic si pane i rel axed or coniracte
orientation. 30 Alter naﬁ;%gf L‘tf% gtl‘fﬁ Ry ﬁ@ﬂ%e& %Fc‘é'ﬁh pts those

operatively assoei at ed wmlhrknwrcamt l:ha:taetl stSuitabde catitachment coeans are described

contract. For exanp%rac% fﬂ é&é{l tﬁ'ftﬁnwghe”ﬁm?ﬁe&%ﬁa{b Dol 2<BRbert’ CoPe

materi al s which con ona
In a preferre embodiment of the present invention, the

topsheet 24 and the backsheet 26 are Jjoined directly to each

other in the areas extending beyond the absorbent core 28 and are

indirectly joined together by directly joining them to the
10 absorbent core 28 by the attachment means (not shown).

The topsheet 24 is compliant, soft feeling, and
non-irritating to the wearer’s skin. Further, the topsheet 24 is
1iquid pérvious permitting liquids (e.g., urine} to readily

15 penetrate through its thickness. A suitable topsheet may be
manufactured from a wide range of materials, such as porous
foams; reticulated foams; apertured plastic films; or woven or
nonwoven webs of natural fibers (e.g., wood or cotton fibers),
synthetic fibers (e.g., polyester or polypropylene fibers), or a

20 combination of natural and synthetic fibers. Preferably, the
topsheet 24 is made of hydrophillic material comprising about 20%
to 30% rayon so as to feel wet and signal a discharge of urine to
a toilet training child.

.25 There are a number of manufacturing techniques which may be
used to manufacture the topsheet 24. For example, the topsheet
24 may be a nonwoven web of fibers. When the topsheet comprises
a nonwoven web, the web may be spunbonded, carded, wet-laid,
meltblown, hydroentangled, combinations of the above, or the

30 like. A preferred topsheet is carded and thermally bonded by
means well known to those skilled in the fabrics art.- A suitable
topsheet is manufactured by Fiberweb North America and available
as 80/20 polypropylene/rayon carded thermally bonded nonwoven.

35 While in a preferred embodiment of the present invention,
the topsheet 24 does not form a part of the chassis 14, but is
separately manufactured and inserted as part of the absorbent
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35 becone elastic followng specific treatnent such as heating.

Exanpl es of gigésgeysri al s are disclosed in U S Patent 3, 819 Wpto
Massengal e, et gﬁ,. on June 25, 1974 and in U. S.43Pat ent @ES%Z

i ssued to Koch, et al. on Cctober 14, 1975. A nore detail ed descri ptlon of

a manner for using a heat-shrinkable elastic nmenber is described in
Pat ent 4,515,595 i ssuedssembly @%iantogthe classis.hibe chassisg§ may be made withwts

p,,?ten_t b_elOI ng 5 | | ncg naﬁat deé\eneJ RAndNthecfpshReae 24 of BtBéCa’Hsbbbent N%sembl
oL oSt oL e Bane] e o bl 15 SRR 1 el 8T o AU
the front and rear portions 56, 58 of the chassis 14 such that
5 the topsheet 24 will be disposed over the elastic side panel
members 90 and form the inner surface of the chassis 14 (shown in
Figure 10). In this embodiment, at least a portion of the
topsheet 24 is subjected to mechanical stretching in order to
provide a “zero strain®™ stretch laminate that forms the
10 elasticized side panels 30. Thus, the topsheet 24 of this
embodiment should be elongatable, preferably drawable, but not
necessarily elastomeric, so that the topsheet 24 will, upon
mechanical stretching, be at least to a degree permanently
elongated such that it will not fully return to its original
15 configuration. However, this embodiment is not preferred because
urine may “"wick®" beyond the central region 68 of the chassis 14
and fail to be contained within the absorbent assembly 22.

While particular embodiments of the present invention have
20 been illustrated and described, it would be obvious to those
skilled in the art that various other charges and modifications
can be made without departing from the spirit and scope of the
invention. It is therefore intended to cover in the appended
claims all such changes and modifications that are within the

25 scope of this invention.

What is claimed is:

30 °

35
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together while in an uncontracted condition. The |lamnate is then heat ed
(as wi th heawgslogrpsngzand the elastic side panel 10 nenber iger ﬂﬁ?
to return to its relaxed or <contracted orientation. In an espeC| y
preferred enbodi nent, the elastic side panel member 90 - s-operatively
associated in the side panel 72 by 15 44 o0ining the elastlc si de panel

menber 90 to the inner cover 46, outer cover 48, or mﬂmmllﬂﬂn‘mmm tic
si de panel newdrer 13 dIaIMEDaIstbstantial ly untensi oned ast
a portion of the resultant conposi te el astoneric | ani nate Eon aﬂnlﬁg the

el astic side panel nenber 90 is then subjected to nechanical
stretching duf fiAinethod ot nakipgnd | §isprsahjar garment; Hh@r“QC(f\}é’Fgezlﬁiﬁ»t heepatabde

cover conponent aseéﬁs),neha&ttérﬂmﬁnmtsbheoﬁeﬂhb@ dompitizas ethe Téteps @poSi t e

el astoneric lamnate is then allowed to
(aj providing a chassis comprising a front portion having longitudinal
side regions, side panels, and a waistband, said front portion comprising,

- at least in said 1ongitudin67.side regions, a polymeric material; a rear

portion opposed to said front portion, having longitudinal side regions,
side panels, and a waistband, said front portion comprising, at least in
said longitudinal side regions, a polymeric material having a similar
melting point as said polymeric material of said longitudinal side rebions
of said front portion; and a crotch portion between said front portion and
said rear portion;

(b} superposing said longitudinal side regions of said front portion with
said longitudinal side regions of said rear portion to form a first
seaming area and a second seaming area;

{c) simultaneously sealing and cutting a portion of said first seaming
area by inputting mechanical energy, preferably ultrasonic energy, to said
first seaming area sufficient to cause the polymeric material of said
first seaming area to flow and thin away to sever the polymeric material
in a first area while simultaneously bonding the polymeric material in a
marginal area adjacent said first area to form a first flangeless seam
comprising a mass of fused polymeric material, which extends from the
disposable garment 1/16 of an inch or less and forms a first leg-opening;
and

(d) simultaneously sealing and cutting a portion of said secbnd seaming
area by inputting mechanical energy, preferably ultrasonic energy, to said
second seaming area sufficient to cause the polymeric material of said
second seaming area to flow and thin away to sever the polymeric material

—_—
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| am nat e. (Alternatlvely, the elastic side panel mehber could

operatively associated in a tensioned confiftion and then subjected to
mechani cal stretching; although this is not as preferred as a "zero
strain" stretch liand FaFst ard$ wishs SiRiRaneodshy Hoaamg" TR Cbo?r&lﬁeii"lﬂ"mﬁ'ﬁfﬁ'qcﬂ a

I t f d east. two

e al whi oh aPransl Be? dsgtent, SERAIPE k52 Xo ¥ERTI2 40 iFpaBesshaeam
coextensive surf §epEisingl @ imass efibfusedt Pa1mrthSrMedh(CWMemsraﬁmﬂ)the
condition; one thiplaeatﬂbl y165ioR Car? { HGH Gf-']%ks%kiofbrin? S 56&n0 gﬂ%,

el ast oneri ¢ (1. ntens

di nensi ons aft er aaﬁ'ﬁﬁteﬂpet"éﬂ%l ?@sgmtdé ir¥a§"%ﬁ’éi°4 ehyeééb‘fj) roRb '@‘é@@ﬂﬁ’]cﬁ“d
ply which is el oﬁgla!t apdrc wWahstband: said second leg opening being separated from said

first leg opening by said crotch portion.

- 2. The method of Claim 1, wherein said step of providing a chassis comprises
providing a chassis which additiona]]y comprises an inner cover and an
outer cover secured to said inner cover, said outer cover and said inner
cover having similar melting points such that said longitudinal side
regions of said front portion and said Tongitudinal side regions of said
rear portion each comprise two layers of material having similar melting
points, preferably said longitudinal side regions of said front portion
and said longitudinal side regions of said rear portion each comprise 3 or
more layers of material having similar melting points. ]

3. The method of Claim 1 or 2 wherein said layers of material of said
longitudinal side regions comprise the same material, and preferably
comprise a 100% polymeric nonwoven.

4. The method of any of the preceding claims comprising the additional step
of securing an absorbent assembly to said inmer cover, preferably said
absorbent assembly is an insert comprising a topsheet, a backsheet secured
to said topsheet, and an absorbent core interposed between said topsheet
and said backsheet.

5. The method of any of the preceding claims wherein said first flangeless
 seam and said second flangeless seam each comprise a mass of fused
polymeric material which forms a splice between said front portion and

said rear portion.

6. A disposable garment made according to the method of any of the preceding
claims.

This Sheet Has Been

R —



nééessarily el astonmeric) so that upon stretching the second ply 18 will
be, at | east ree, permanently elongated so that upon release of the
Wsfiebid,

applied tens it will not fully return to its origi o d
configuration. The resulting "zero straln stretch lamnate is thereby
rendered elastically 5 extensi bl e, at!/'8ast up to the point of initial
stretching, in the direction of initial stretching. Exanpl es of such

"zero strain" stretch lamnates are disclosed in U S. Patent 2,075, 189
i5sued to Galligan, et al. on March 30, 1937; U S. Patent 3,025,199
i ssued to Harwood on March 13, 1962; U. S. Patent

Fig. 1
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10 4,107,364 issued to Sisson on August 15, 1978; U. S. Patent

4, 209, 563 i sWi893/¢8742 SSon on June 24, 1980; and U.S. Patent 4
i ssued to Sabee on May 30, 1989. Each of these patents are ing% gF%Péﬁ””

herein by reference. 15 Particul &/1'¢ preferred methods and appar at us
used for making "zero strain" stretch | am nates out of the inner cover,
outer cover, and an el astoneric nenber positioned between the sane, use
nmeshi ng corrugat ed rdlé?to mechani cal ly stretch the conponents. A

di scussi on of suitabl e apraratus and ﬁﬁFhOds f or/4@echani cal |y 20

stretching portions of a dNaper is co {ned in/the herggnbefore referenced
U S. Patent 4,107,364 issuedhto Sisson om\ Augugt 15, 78 and U.S. Patent
4,834,741 issued to Sabeegon icularfy preferred apparatus
and net hods are disclosed in.\cy-pending, ¢ nly asgigned, U S. Patent
Application Serial NO. —

57

el e v ——

58

This Sheet Has Been Re[:laced-

LT



25 07/ 662,536 entitled "I nproved Met hod And Apparat us For
Increrrentall ng A Zero Strain Stretch Lam nate Wb T
El-asticity Therteg?% %&G Case 4339; filed by Gerald M Wber 3%’?”9
February 28, 1991; U S. Patent Applicatigpyfperial No. 07/662,537 entitled
"{nproved Met hod And Apparatus For 30 Increnental ly Stretchl ng Zero
Strain Stretch Lam nate Wb In A Non-Uniform Manner To Inpart A Varying
Degree of Elasticity Thereto"; P&G Case 4340; filed by Kenneth B. Buell et
al. on February 28, 1991; and U. S. Patent Application Serial No. 07/662, 543
entitled "I nproved Met hod And Apparat us For 35 Sequential ly
- Stretching Zero Strain Stretch Lamnate Wb To Inpart Elasticity
Thereto Wthout Rupturing The Web"; P&G Case 4341; filed by Gerald M Wber
et al. on February 28, 1991; the :
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19.specifications and draw ngs of which each are incorporated herein by

reference. Deﬁﬂik%nﬁ&za particularly preferred increnental strqgﬁ?hgggg
| 9389

system whi ch can be.enployed in nmaking "zero strain" stretch

el asticized side panels of the present iny ion are set forth in Figure 8’
The fully assenbl ed chassis web 810 including the "zero strain" side panel

web is directed through the increnental stretching system 10 Referring to
Figure 8, the timng of the chassis web 810 containing the substantially

unt ensi oned el astic si de panel

30

22, 28
24\\ /100
N/ %0 /%
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101 s /
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Fig. 4
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menbers (el astoneric patches 804) is such that the substantially

unt ensi oned elw;ﬁgggg.;' c patches 804 substantially coincide wt *béﬁusﬁ/l?o}sg
corrugat ed or grooved segnents 824 contained on the uppernost corrugate
rolls 825 as the chassis web 810 passes beifen t he segnents 824 of the
uppernost corrugated rolls 5 and the continuously corrugat eg or grooved
| ower nost corrugated roll sﬁl. 20 O e the exact caonfi gurat.ugn, spaci ng
and depth of the conplenentary grooyes on 44he upperno3d, and | ower nost
corrugated rolls will vary, dependi/ng upon stich factors\as the anmount of
elasticity desired igS8he "zeroj® fain" stretck |am nate\portion, 25 a

peak-to- peak groove pitch [0 _ 0 - angl e
of approxinately 12 degrees as ndasured at. the P I
T | emmmmm e S N
1 ! - ) |
(o 76~ .ol 56,58
ST 0
d ;’ '
Y
]
4 57
Y

This Sheet Has Been RTlaced .

M MEL AR



g
peak, and a peak-to-valley groove depth of approxi mately 0.300 |nches have
been enpl oyed wo9/ga4i i cul arly preferred enbodi nent of the present
i nvention. The exterior peak of each corrugation 30 on the PCI/US92/09389
aforementioned corrugated rolls typically exhibits a radius of
approxi mately 0.010 inches, while the inélfdal groove formed between
adj acent corrugations typically exhibits a radius of approximtely 0.040
i nches. Wen the corrugated rolls are adjusted so that their opposing
peaks overlap one another to a 35 dept h between about 0.150 and about
0. 175 inches, good elastic characteristics have been produced in a | am nate
web of the present invention conprised of 35-50 m | thick elastoneric
rubber

600

654

Fig. 6
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2Q$foan1patches substantially continuously bonded on their opposed surfaces
t0o a nonwoven, ver and a nonwoven outer cover having ba

in~the range 0 Q’gﬁf% 20 to 30 grans per square yard and corrprlﬂs:g/(})géw’Bisg
pol ypropyl ene fibers. 5 The degree of ovefd® of the opposing peaks on the
af-orenmenti oned corrugated rolls may of course be adjusted, as desired, to
produce nore or |less extensibility in the resultant "zero strain" stretch

| am nate web. For the aforenmentioned roll 10 geonetry and |am nate web
construction, peak-to-peak overlap depths ranging fromas little as about
0. 050 inches to as nuch as about O. 225 inches are feasible. As can be seen
fromFigure 8A, the chassis web 810

o
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40/ 67}3{ ool | \40
\\\\\\\\\\\554\\\\&\\\\\\\\

|

———.-«'___W

hhmm

_,."“
—tN

— i ———W'

Fig. 6A
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g% by the idler rolls 872, 874 to wap the | owernost corrugated rolls 821
sufficiently 1o i the active vacuum ports 822 (shown in Fi

| ocat ed i nme |a%321?%7§%dj acent each continuous set of grooves 8?@%‘259?#3389
| owermost rolls 821. The vacuum ports 828/1ahich are positioned so as to
substantially coincide with 20 the grooved segnents 824 on the uppernost
corrugated rolls 825, are internally connected through the rolls 821 to a
pai r of vacuum rmani fol ds 826 whi ch exert sucti@g agai nst the chassis web
810 as the chassis web is acted upon by the gyooved se nts 824 of the
uppernost corrugated rolls 825. 25 To mnim Ze the byrld up of either the
adhesi ve used to secure the unt.ensioned el astoneric fatches 804 to the

i nner cover web 805 and the outer cover web/ 806 or s/t he adhesive used to

%
LGS
\ \ ;
4 | ®
76 ?
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Fig. 7
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secure the coinciding portions of the inner cover web and the 30 out er
cover web to e anot her, the grooved segnents 824 on the uppernost rolls
825 and the ¢ ﬁt*ﬁ@aﬁ% grooves 823 on the |owernost rolls 821 R&}/Ur92d1938fk
conprised of a low friction material, suc@ A5 TEFLON, or coated with a
self-lubricating low friction materi al sucﬁ as Permal on No. 503 spray
coating, as 35 available fromMcro Surface Corporation of Mrris,
Il1inois. 21 The vacuum:ports 822 on the | owernost rolls 821 are
preferably covered by a porous material, such as 0.090 inch nesh honeyconb
844, to provide support to the portions of thge chassis
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wep 810 acted upon by the vacuum and to provide a_good gripping 5

surface agai %%2% web so as to substantially prevent |ateral slippage or
novenent of t 4% 0ss t he honeyconb surface whenever the REB/VS9240938%
upon by the vacuum Under optinmum circunstances, the maxi mum degree-
of* 10 i ncrenental stretching which can19é1f‘rrparted to the "zero strain”
portions of the side panel containing the elastoneric patches 804 is
determ ned by the depth of engagenment between the grooves on segnents 824
of " the uppernost corrugated rolls 825 and the continuous grooves 823 on the
| ower nost corrugated rolls 821. 15 However, it has been di scovered 't hat
unl ess the stretch lam nate web is substantially prevented from slipping or
contracting in a direction substantially parallel to the direction of
web stretching as it passes between the neshing corrugated rolls, the

825

874
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ogfinun1degree of increnental stretching is not realized. 20
i ncrenent al
i sccarried outWQRHR{®74%he outernobst portions of all three |ayer
subj ect ed
the cross-section of'H4ure 8B, to substantially

i its nost re
the "zero strain”
generally shown

prevent the "zero

chassis web

ferred form the

stretch am nate are
in
25

strain" stretch |

fromslipping or contracting in a direction parall el

Ther ef or e,

PRSI

restraint, as

web stretchi
to

t he
to the

am nate portions of

desired direction of stretching as it passes between the sets of

sequentially positioned neshing corrugated rolls.

present invention
conposite, i.e.,
‘portions of the

-

may al so,

it is not an absolute

810

as Been Reflaced

T

30 However, the

if desired, be practiced to advantage by
restrai ning only the el ongatable or drawabl e |ayer or

| ayers of the

requi renent that the outernost
824
805
NARRY 4 804
"“%;’4} 4éZ”?¥"q" 806
./y' \/ ’)J /| 844
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hl!

el.gdst omeric patches also be restrained during the increnental 35

st'r et chi ng opg | In the latter instance, the el ongatable or drawable
| ayer or | ayesggg#’ﬁgg‘?i || permanently el ongated during the i ncrR&HEHE23/09389
stretching process, but the z-direction bg&Zipg 22 in the resultant
"Zero strain" stretch lamnate web may b omewhat | ess pronounced when
the stretching tension is renoved. This is due to the fact that the

el astoneri ¢ patch undergoes a | esser degree of initial stretching during
such a process. 5 Accordingly, it can only undergo this sanme anmount of
-retraction when it returns to its undistorted configuration.
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A;;'"zero strain® stretch lamnate enbodinent of the aforenentioned
type may a} /0 hi bi t sone degree of 10 di sproportionate

| otalized straining 1fi the el ongatabl e web or webs, parti cul ar IRET/HS2%/@9389
areas i medi ately adj acent the opposed eg??s of the elastoneric patches.
I the case of an opaque polyneric I nn 14 cover web or outer cover
web, these disproportionately strained portions can beconme sufficiently 15
thinned that they may even appear transparent despite the fact that no
rupture has taken place. In such instances the functionality,
(e.g., the inperviousness) of the "zero strain" stretch | am nate portions
of the chassis web is not inpaired. Enbodinents of the latter type are
normal Iy enpl oyed in 20 situations where the aesthetic appearance of the
"zero strain" stretch |amnate portions of the resultant disposabl e garnent
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él ther hidden fromview by the design or configuration of the disposable
arnment or, jf visible, is of no concern to the user of the di I
garnment. 25 Wﬁ)g:w'ﬂ‘zanot her enbodi ment of the present invent #’gﬁ?@%gﬁﬁmg
rupture of one or nore of the el ongatablesmanel astic webs nmay not render
tthe: resultant "zero strain" stretch |amnate web unacceptable for its
I nt ended purpose (e.g., where a portion.of 30 t he backsheet or topsheet
of the absorbent assenbly, nakes up a conponent of the |am nate web,
rupture of the backsheet web 4@t topsheet web does not necessarily destroy
the lam nate web's functionalitk for its intended purpose as | ong as one of
the other plies in the | am nate b provides the desired function ing35
the finished article). d-or exanpl sonme degree ‘I rupturing in

3 by 28
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Fig. 10
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t e el ongat abl e backsheet web wi ||
resul tant chassis web if the elastoneric patches conpri se
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A method of making and a disposable garment manufactured from a fusion-slit chassis having a pair of secams. The seams
are formed by folding the chassis in the crotch portion so that the longitudinal side regions of the front portion and rear portion
are superposed to form seaming areas; each seaming area is treated with ultrasonic energy sufficient to sever the material of the
seaming area in a {irst area while simultaneously bonding the material of the seaming area in a marginal area ad]aeem the first
area to form a flangeless seam which extends from the disposable garment 1/16” or less, preferably 1/32 or less, and in a pre-
ferred embodiment will form a sphee between the front portion and rear portion of the chassis: The seaming area will consist of
layers of polymeric material and in a preferred embodiment will consist of nonwoven webs of 100 % polypropylene fibers.

(57) Abstract
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10 hopeycomb material 844 substantially prevent those portions of the
chassi's web 810 containing the substantially untensioned el ast %i@ngr‘g
patches 804 from slipping or contracting in a laterally inward

direction as _they pass between the neshing portions of the conti 94
grooves 828 onREREACBMENTSHEENS S@Gorrygated rolls 821 and the “grooved

segnent s B;Z{’Dmg;@ﬁ&ie; pﬁ@aﬂm@@a@dn{ﬁlgat ed rolls 825. Because the "zero
strain" st %’C@aﬁﬂgj nag gagegm,it@@gg&fﬂ_ﬁl*el [err] web 810 containing the

el astoneri £"ppagy (§04psded Mad ™M rfest rai ned t hroughout the sequenti al
web stretchigngsp, tiogae%eﬁm t&’& |;oM5 Jof the "zero strain" stretch

| ami nat e webh™ I'ocat ed i nt et nédi ate t hé goints of restraint are subject to

substantiajly | f | {Pq,ma@i gét retjching as the web passes between the
conti nuous grR&%gBB%é..% e }fxdulmrunct corrugated .

5 METHOD OF MAKING A DISPOSABLE TRAINING PANT
' HAVING FUSIOR-SLIT SIDE SEAMS AND
DISPOSABLE TRAINING PANT PRODUCED THEREFROM

REPLACEMENT SHEET
10 02 OCT 10¢
FIELD OF THE IMVENTION
15 The present invention relates to disposable garments having

fixed sides, which are placed in position on th® wearer by
inserting the wearer’s legs into the leg openings and sliding the
disposable garment into position about the wearer's lower torso.
Examples of such disposable garments would inciude disposable
20 underwear for children (e.g., toddlers) or adults, and disposable
panties which may be used with catamenial devices such as tampons
or sanitary napkins. The present invention relates more
particularly to disposable absorbent articles such as training
pants, incontinent garments {panties or briefs), and the 1like,
25 having separable side seams.

BACKGROUND OF THE INVENTION

Infants and other incontinent individuals wear disposable

10 absorbent articles to receive and contain urine and other bodily
exudates. Absorbent articles having fixed  sides have been
popular for use on toilet-training children. This is because it

is desirablie to have an absorbent article which is very
garment-like in appearance and feel so a toflet training child

35 will distinguish it from a diaper and will easily adjust to cloth
undergarments. It is very desirable that the fixed sides be
separable, so the absorbent article can be easily removed. This
becomes especially important when the absorbent article is soiled




upperjmst corrugated rolls 825. This not only maxim zes

25 rolI's 821 and the meshi ng portions of the grooved ﬂ%ﬁ 3o
|

of tHKe increnental web stretching operation by forcing thefelongatable

i nner cover 30 and outer cover webs secured to the e
to undergo the fullest possible degree of elongation dur

"I'ICI!LH n@gw (18 AT

t : at dhe
R0 998

oper-ation, but al so substantially prevents di sprpp
straining of the inner cover and/or outér

secured in the areas i Mmediately 35 adj acent the oppos

cover webs to hich they are

portions of thg,el@st QBPTdge RBUTdWe spread and smeared if the absorbent

10

15

20

25

30

3%

article had to be removed by sliding it down the length of one or
both legs. :

An example of a disposable undergarment having separable
side seams is shown in U.S. Patent 4,205,679 issued to Repke, et
al. on June 3, 1980. The Repke, et al. patent discloses a
unitary disposable undergarment for use by toilet-training
infants or incontinent adults having a fabric to adhesive bond
which is weaker than the fabric itself thereby permitting the
undergarment to be torn apart at the seams for easjer removal
when the undergarment is soiled.

Another disposable garment having separable side seams is

‘shown in U.S. Patent 4,335,425 issued to Jones, et al. on October

26, 1982. The panty assembly is first folded in half so that the
inner surface of the panty is presented outwardly and the
transverse edges are adjacent one another. The transverse edges
of the folded panty are then glued, sewn, heat sealed, or the
like, to form flanges or fin seams. The panty is then inverted
so that the exterior surface of the panty is presented outwardly
and the flanges are presented inwardly in the finished garment.
In an especially preferred embodiment the transverse edges will
be sealed using an ultrasonic welder with a 0.5 inch by 7 inch
horn attachment, which seals the edges of the panty while
trimming surplus material from the transverse edges.

U.S. Patent 4,610,680 issued to LaFleur, et al. on September
9, 1986 shows a disposable training pant which can be opened to
facilitate removal from the wearer. In one embodiment, the
disposable undergarment comprises a tearing strand' which has
greater cohesive strength than the panty material, waistband
material, or leg band material. Pulling the tearing strand
causes the tearing strand to cut through or break the panty
material along its entire length thereby bifurcating it in at
least two places. In an alternative embodiment, the garment can
be formed with overlapping flap portions mated by hook and pile

edper 1 pheral edge



whi ch can be enployed. In the increnmental web stretchin
Figure 9, a pair of resiliently conpressible disks 940
each side of the grooved segnents 5 924 of the upper
rolls 925. The conpressible disks 940 ar3 of a | arge enqug

they tightly grip the chassis web 910 and hold it securelly a

coi nci di ng non-groaqgve ortions of the, |l owernost, corrugat rolls 921 as
general |y shomgfﬁtﬁﬁgnﬁf{u@g-s ko P to’FhﬁS{Wé‘@!&. "“‘E‘%@"P‘Wé g‘b °p°'?/§Buum
ports and the pospUeakvrteypiatesnaterial in the enbodi nent of Figure 8, the
cl anping effect created by the conpressible disks 940 and the coi nci ding

non- grooved portions of the |lowernost rolls 921 substantially prevents the
portion of the U.S. Patent 4,619,649 issued to Roberts on October 28, 1986

5 shows a disposable training pant comprising separable side seams.
The seams are formed by overlapping the layers. of .panty material
which then may be efther stitched, heat sealed or adhesively
bonded. 1f the seams are stitched, the garment {s opened by
pulling upon the stitching which will separate the seams from the

10 waistband to the leg band. If the seams are heat sealed or

adhesively ponded, perforations are used to make this seam
separable. )

ot i 1

adj agerit

U.S. Patent 4,747,846 issued to Boland, et al. on May 31,

15 1988 shows a disposable undergarment with manually separable side

seams. The side seams are secured by sonic welding, heat

sealing, or adhesive bonding. The side seam may be an inwardly

extending or outwardly extending flange or fin seam, or may be in

an overlapping configuration. The side seams are manually

20 separable, or alternatively, the side seams could comprise
perforations in the side panels adjacent the side seam.

A disposable garment having separable side seams is shown in
U.S. Patent 4,641,381 which issued February 10, 1987 to Heran, et
25 al. and discloses the inwardly extending flange or fin seam of
Jones, et al. having a "bond portion" of about 1/16 inch to 1/8
inch wide and a "flap portion® about 1/8 inch to 3/8 inch wide to
form an inwardly extending flange about 3/16 inch to about 1/2
inch wide. '
30 .
U.S. Patent 4,610,681 issued September 9, 1986 to Strohbeen,
et al. discloses a training pant having the flange or fin seam of
Jones, et al. which is outwardly extending.

35 Another example of a disposable training pant which fis
openable is shown in U.S. Patent 4,909,804 issued to Douglas, Sr.
on March 20, 1990. The seams of the disposable training pant are
sewn using stitching and are inwardly facing. If the garment
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the sheets of material, because of their fragile nature, can be
torn adjacent to the side seam.

Another problem with disposable training pants is that they
must be manufactured in several different sizes to accommodate
the different size children of toilet-training age. Accordingly,
to adequately meet the consumers needs, a manufacturer of
disposable training pants must have several different sets of
manufacturing equipment to produce the various sizes. It is,
therefore, very desirable to have a design that would allow the
manufacturer to make a one-size-fits-all training pant which will
substantially meet the consumers needs by fitting a very broad
range of child sizes. This requires that the training pant fit
snugly about the waist and legs of smaller children without
drooping, sagging or sliding down from its position about the
lower torso, and must fit larger children without causing
irritation to the skin about the waist, legs and crotch.
Therefore, the disposable training pants must be elastically
extensible about the waist and legs of the wearer.‘ and the
elastic elements must have a high degree of stretch.

Prior training pants have been made elastically extensible
using elastic elements disposed in the training pants such that
the waist opening and leg openings are at Jeast partially
encircled with elasticized bands. This method of using elastic
elements is shown in U.S. Patents 4,205,679 to Repke, et al.;
4,610,680 to LaFleur; 4,610,681 to Strohbeen, et al.; 4,641,381

to Heran, et al.; 4,909,804 to Douglas, Sr.; and 4,960,414 to
Meyer. ' |

Another method of elasticizing disposable training pants 1is
shown in U.S. Patents 4,490,464; 4,938,753; and 4,938,757 all of
which issued to Van Gompel, et al. These patents disclose a
pant-like garment formed by attaching discrete stretchable
members to the side edges of the main body of the garment.
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| ami nate web portions. It is also recognized that whil ¢ )
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parallel to one another are disclosed in the adc
the present invention may be practiced with equal fla
pai'rs of corrugated rolls wherein the 2% corrugations are not all !
oriented parallel to one another. Furthernore, the corrkwgatTONS on such
pairs of corrugated rolls
Although training pants made according to the above methods,
will allow the absorbent articles to fit slight variations in
size, training pants made according to those particular methods
are limited in their range of fit sizes, because the elastic
5 elements do not have a high degree of stretch, and because the
side panels are not elastically extensible or else have elastic
side panel elements with attachment zones which inhibit the
elasticity of the elastic side panel elements.

10 It is therefore an object of the present invention to
provide a method of making a disposable garment, such as
disposable training pants, having separable, flangeless seams
which can be produced more quickly and easily than the sewn or
adhesively bonded seams of the prior art and which provide a more

15 garment-like appearance and are less irritating than the
heat-sealed or ultrasonically sealed seams of the prior art.

It is a further object of the present invention to provide a

‘isposable garment, such as disposable training pants, having
-eparable, flangeless seams.

MMARY OF THE INV N

According to the present invention, a method of making a
25 disposable garment, such as training pants, incontinent garments
and the like, having flangeless separable seams, is provided.
The method includes providing a chassis comprising a polymeric
material and inputting mechanical energy to the polymeric
material of the chassis forming a flangeless seam comprising a
30 mass of fused polymeric material which extends from the garment
about 1/16" or less. Preferably, the seam will exterid from the
garment about 1/32" or less. In a preferred embodiment of the
present invention, the seam will comprise a mass of fhsed
polymeric material which forms a splice between the front and

35 rear portions of the chassis.
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5
BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly
pointing out and distinctly claiming the subject matter which is
10 regarded as forming the present invention, it is believed that
' the invention will be better understood from the following
description which is taken in conjunction with the accompanyins
drawings in which 1like designations are used to designate
substantially identical elements, and in which:
15
Figure 1 is a perspective view of the disposal training pant
embodiment of the present invention in a typical in-use
configuration as it would be applied to a wearer;

20 Figure 2 is a plan view of the chassis of the training pant
embodiment of the present invention having portions cut away to
reveal the underlying structure, the surface which will form the
outer surface of the disposable garment facing away from the
viewer;

5

Figure 3 is a fragmentary sectional view of the chassis
shown in Figure 2 taken along section line 3-3 of Figure 2;

Figure 4 is a fragmentary sectional view of the chassis
30 shown in Figure 2 taken along section line 4-4 of Figure 2;

Figure 5 is a plan view of the chassis of Figure 2, having
been folded in the crotch portion such that the front portion and
rear portion are overlapped;

35
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Figure 5;

Figure 6 1is a side elevational schematic view of one
ultrasonic apparatus which may be used to produce the seams of
the present invention;

Figure 6A is a fragmentary sectional view of the apparatus
shown in Figure 6 taken along section l1ine 6A-6A of Figure 6;

Figures 7 & 7A are fragmentary sectional views of the
longitudinal side region of alternate embodiments of the present
invention;

Figure 8 is a simplified perspective view of an apparatus
that employs a vacuum web restraint system for mechanically
stretching a portion of a chassis web using meshing corrugated
rolls;

Figure 8A is a simplified view taken along line B8A-8A in
Figure 8 showing the manner in which idler rolls are used to
cause the chassis web to wrap the lower most corrugated rolls;

Figure 8B is a highly enlarged view taken at the inset 8B
shown in Figure 8 showing the degree of meshing of the corrugated
rolls with one another as the “"zero strain" stretch laminate
portion of the chassis web passes there between;

Figure 9 is a simplified perspective view showing an
alternative web restraint system of the present invention which
may be used during the incremental stretching process disclosed
herein;

Figure 9A is a highly enlarged simplified cross-sectional
view taken at inset 9A shown in Figure 9 along a centerline
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connection the uppermost corrugated rolls and the lower most
corrugated rolls;

Figure 10 is a sectional view of the chassis of an alternate
embodiment of the present invention; and

Figure 11 is a sectional view of the chassis of an alternate
embodiment of the present inventton.

DET R 0 NVENT

Referring to the drawings, it will be noted that Figure 1 is
rerspective view of a disposablé garment. A disposable garment
is one which is intended to be discarded after it is used (i.e.,
it is not intended to be laundered or otherwise restored or
reused). The disposable garment may be provided with an
absorbent assembly which is placed in close proximity to the body
of the wearer to absorb and contain the various exudates
discharged from the body. A preferred embodiment of the
disposable garment of the present invention, disposable training
pants 20, is shown in Figure 1. The training pants 20 of Figure

1, comprise a chassis 14, flangeless seams 10, and an absorbent
assembly 22.

Figure 2 is 2 partially cut-away perspective view of the
disposable garment 20 of Figure 1, prior to the front portion 56
and rear poftion 58 of the chassis 14 being joined together. The
chassis 14 of the present invention preferably has a symmetric,
modified hour-glass shape. The chassis 14 will have at least a

‘front portion 56, a rear portion 58, a crotch portion 57, and

longitudinal side rvegions 88, and will comprise a polymeric
material in at least the longitudinal side regions 88 to
facilitate the seaming process which will be described in greater

detafl herein below. The absorbent assembly 22 {s secured to the
chassis 14,

'n the | amnate
a high
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elastic strands 105 secured between the inner cover 46 and the
outer covers 48. |

The outer cover 48 is that portion of the chassis 14 which
will form the exterior of the disposable training pants 20, i.e.

face away from the wearer. The outer cover 48 is compliant, soft

feeling, and non-irritating to the wearer’s skin. A suitable
outer cover may be manufactured from a wide range of materials,
such as plastic films; or woven or non-woven webs of natural
fibers (e.g. wood or cotton fibers), synthetic fibers (e.g.
polyester or polypropylene fibers), or a combination of natural
and synthetic fibers. Preferably, the outer cover 48 is
hydrophobic and is made of a material containing a significant
amount of thermoplastic fibers, typically 50% or more, preferably
100%. Preferably by the outer cover is a carded nonwoven web of
polypropylene- fibers. A suitable outer cover is Series 6700
Nonwoven manufactured by Scott Nonwovens of Landisville, NJ.

The inner cover 46 -is that portion of the chassis 14 which
will form the interior of the disposable training pants 20, and
will contact at Jeast the waist and legs of *he wearer. The
inner cover is also compliant, soft feeling, and non—iriitating
to the wearer’s skin. A suitable inner cover 46 may be
manufactured from a wide range of materials, such as plastic
films; or woven or non-woven webs of natural fibers (e.g. wood or
cotton fibers), synthetic fibers (e.g. polyester or polypropylene
fibers), or a combination of natural and synthetic fibers.
Preferably the inner cover 46 is made of a material containing a
significant amount of thermoplastic fibers, typically 50% or
more, preferably 100%. Preferably the inner cover is also a
carded nonwoven web of polypropylene fibers. More preferably,
the inner cover 46 is made of the same material as the outer
cover 48. A suitable inner cover is Series 6700 Nonwoven
manufactured by Scott Nonwovens of Landisville, NJ.



occurred. Provided that the rupture of the relatively inelastic 20 . web or
webs  does not defeat the web's intended functionalg

i nper vi ousness), the damage which does occur to t &E@LAEEN S elfastic
web or webs during the increnental stretchin peration is gdqndrally
not perceived as a negative in the end product. g 2 geTuekpgetled
benefit which results fronlthe use of a contlnuous bpndi ng configuration in
particularly preferred "zero strain" stXetch | am nat e~webs™ 1St hat i
permts the manufacturer of the disposable garnent to select_frama nuch

e eange T 20 et e, et MBS e o B heies G380 o 1 the
use of rel atiakter icovens$8 cankbis \piretdrabhyul Jdbined thenedd| by batachment
means (not shown) such as those well known in the art. For
example, the inner cover 46 may be secured to the outer cover 48
5 by a uniform continous layer of adhesive, a patterned layer of
adhesive, or an array of separate lines, spirals, or spots of
adhesive. Adhesives which have been found to be satisfactory are
manufactured by Findley Adhesives of Elm Grove, Wisconsin and
marketed as Findley 2031. Alternatively, the attachment means
10 may comprise heat bonds, pressure bonds, ultrasonic bonds,
. dynamic mechanical bonds, or any other suitable attachment means
or combinations of these attachment means as are known in the
art. As used herein, the term “joined" encompasses
configuratibns whereby an element is directly secured to the
15 other element by affixing the element directly to the other
element, and configurations whereby the element is indirectly
secured to the other element by affixing the element to
intermediate member(s) which in turn are affixed to the other
element. In a preferred embodiment of the present invention, the
20 inner cover 46 and the outer cover 48 are indirectly joined
together by directly joining them to the elastics side panel
members 90, elastic waistband members 76, and elastic strands 105
and are Jjoined directly to each other in the areas extending

beyond the elastic side panel members 90, elastic waistband
‘25 members 76, and elastic strands 105. T

In a preferred embodiment of the present invention, at least

a portion of the chassis inner and outer covers 46, 48 will be
subjected to mechanical stretching in order to provide a "zero

30 strain™ stretch laminate that forms the elasticized side panels
30. Thus, the inner and outer covers 46, 48 are ‘preferably
elongatable, most preferably drawable, but not necessarily
elastomeric, so that the inner and outer covers 46, 48 will, upon
mechanical stretching, be at least to a degree permanently

35 elongated such that they will not fully return to their original
undistorted configuration. In preferred embodiments, the inner

and outer covers 46, 48 can be subjected to mechanical stretching
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without undue rupturing or tearing. Thus, ft is preferred that
the inner and outer covers 46, have a low cross-machine direction
(1ateral direction) yield strength.

The chassis 14 of the disposable training pants 20
preferably further comprises elasticized leg cuffs 32 for
providing improved containment of 1liquids and other body
exudates. Each elasticized leg cuff 32 may comprise several
different embodiments for reducing the leakage of body exudates
in the leg regions. (The leg cuff can be and is sometimes also
referred to as leg bands, side flaps, barrier cuffs, or elastic
cuffs.) U.S. Patent 3,860,003 entitled “Contractable Side
Portions For a Disposable Diaper" issued to Buell on January 14,
1975, describes a disposable diaper which provides a contractible
leg opening having a side flap and one or more elastic members to
provide an elasticized leg cuff (gasketing cuff). U.S. Patent
4,909,803 entitled “Disposable Absorbent Article Having
Elasticized Flaps" issued to Aziz and Blaney on March 20, 1990,
describes a disposable diaper having "stand-up" elasticized flaps
(barrier cuffs) to improve the containment of the leg regions.
U.S. Patent 4,695,278 entitled "Absorbent Article Having Dual
Cuffs® issued to Lawson on September 22, 1987, describes a
disposable diaper having dual cuffs including a gasketing cuff
and a barrier cuff. U.S. Patent 4,704,115 entitled "Disposable
Waist Containment Garment" issued to Buell on November 3, 1987,
discloses a disposable diaper or incontinent garment having
side-edge-leakage-guard gutters configured to contain free
1iquids within the garment. Each of these patents are
incorporated herein by reference. While each elasticized leg
cuff 32 may be configured so as to be similar to any of the leg
bands, side flaps, barrier cuffs, or elastic cuffs described
above, it is preferred that each elasticized leg cuff ‘32 comprise
at least a side flap 104 with one or more elastic strands 105.

The chassis 14 of the disposable training pants 20 further
preferably comprises an elasticized waistband 34 disposed
adjacent the end edge 64 of the disposable training pants 20 in
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training pants 20 is that portion which is intended to be placed
5 adjacent the wearer’s waist. The elasticized waistband 34
' provides a member that maintains a defined area coverage,
contacts the wearer’s waist, and is elastically extensible in at
least the lateral direction so as to dynamically fit against the
‘wWwaist of the wearer and to dngmically conform to the waist of
10  the wearer so as to provide improved fit. Thus, the waistband is
generally that portion of the disposable training pants 20
extending from the end edge 64 of the disposable training pants
20 to at least the waist edge B3 of the absorbent core 28. While
the elasticized waistband 34 can comprise a separate element
15 affixed to the chassis 14 of -the disposable training pants 20,
the waistband is preferably an extension of other elements of the
disposable training pants 20 such as the inner cover 46, the
outer cover 48, or any combination of these elements and an
elastomeric material joined thereto. Alternatively, the topsheet
20 24 and the backsheet 26 of the absorbent assembly 22, may extend
beyond the edges of the absorbent core 28 and have an elastomeric
material joined thereto to form an elasticized waistband.
Disposable training-pants are often constructed so as to have two
‘elasticized waistbands; one positioned in the front portion 56
25 and one positioned in the rear portion 58. The disposable
training pants 20 at least has an elasticized waistband 34
disposed in at least the central region 68 of the rear portion
58. Preferably, as shown in Figure 2, another elasticized
waistband is disposed in the front portion 56. Preferably both
30 elasticized waistbands 34 are disposed between the elasticized
side panels 30.

The elasticized waistband 34 may be constructed in a number

of different configurations including those described herein with

35 regard to the elasticized side panels. In a preferred embodiment
of the present invention shown in Figure 2, the elasticized
waistband 34 comprises an elastic waistband member 76 interposed
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H 2247 Hot Melt Adhesive, as available from Findl ey pAdhesives of -Elm G ove,
Wsconsin is preferably heated to a tenperature of 2b | qppiopy kel
340[err]F and applied to the inner cover and/or the pujer cover at
of approximately 7.5-10 mlligrans per square inch.} °
air at a tenperature of approximately 425[err]F Bnd a pressure of
approximately 50 psig is issued through the secondary orifices 1n the
adhesi ve nozzle to 30 assist in uniformd distributing the adhesive
fibrils during the | aydown operation. Alternatively, the elastic side panel

The 95 c sposabraed tre’ TREECE e Rk 08U o cofgF e yadloprdidratyy  or
conti nuously bondsspciateshwitineitber o3i hothuthe dnper xovewsidbec andictite outer
cover 48 to gather the front portion 56 and rear portion 58 of
the disposable training pants 20. An example of such an
5 elasticized waistband for use herein is the elasticized waistband
disclosed in U.S. Patent 4,515,595 entitled "Disposable Diapers
With Elastically Contractible Waistbands®™, which issued to Kievit
and Osterhage on May 7, 1985, and which patent is incorporated
herein by reference.

At e
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10
Any suitable elastomeric material as known in the art may be

used as the elastic waistband member 76 of the present invention.
Examples of suitable elastomeric materials include elastomeric
films, elastomeric foams such as polyurethane foams or

15 crosslinked natural rubber foams; formed elastic scrim;
elastomeric films such as heat shrinkable elastic materials:
elastomeric film Jlaminates such as a laminate of a
heat-shrinkable elastomeric film and a resilient member;
elastomeric stretch laminates such as "zero strain® stretch

20 laminates as described hereinafter or mechanically stretched
pretensioned stretch laminates; and elastic strands made from
rubber, LYCRA, or other materials. In a preferred embodiment,
the elastic waistband member 76 comprises a heat shrinkable
elastomeric film.

25 ; .

In an alternative embodiment, the elasticized waistbands 34

and the elasticized side panels 30 can be formed by securing a
single piece of elastomeric material to the disposable training
pants 20 in both the side panels 72 and the central region 68 of

30 the rear portion 58 and securing a single piece of elastomeric
material to the disposable training pants 20 in both the side
panels 72 and central region 68 of the front portion 56. Thus,
the elasticized waistband 34 and the elasticized side panels 30
can be formed from the same piece of -material to form a unitary

35 structure.
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comprises elasticized side panels 30 disposed in the front
portion 56 and rear portion 58. (As. used herein, the term
*disposed” is used to mean that an element(s) of the disposable
garment is formed (jJoined and positioned) in a particular place
or position as an unitary structure with other elements of the
disposable garment or as a separate element joined to another
element of the disposable garment.) The elasticized side panels
30 provide an elastically exteasible feature that provides a more
comfortable and contouring fit by initially conformably fitting
the disposable garment to the wearer and sustaining this fit
throughout the time of wear well past when the disposable garment
has been loaded with exudates since the elasticized side panels
allow the sides of the disposable garment to expand and contract.
While the disposable training pants 20 of the present invention
preferably has the elasticized side panels 30 disposed in both
the front portion 56 and rear portion 58; alternatively, the
disposasble training pants 20 may be provided with elasticized
side panels 30 disposed in the front portion 56 only or in the
rear portion 58 only.

The elasticized side panels 30 of the disposable training
pants 20 may be constructed in a number of configurations. An
example of a disposable article with elastic material positioned
in the ears of the disposabte article is disclosed in U.S. Pa;ént
4,857,067, entitled "Disposable Diaper Having Shirred Ears"
issued to Wood, et al. on August 15, 1989, which patent is
incorporated herein by reference. The elasticized side panels 30
may alternatively be formed in a number of other configurations.
For example, U.S. Patent 4,381,781 issued to Sciaraffa, et al. on
May 3, 1983, discloses an absorbent article having an elasticized
waist in which an elastic member is positioned in an opening in
both the topsheet and the backsheet of the absorbent article such
that the stretch of the elastic member will not be constrained by
the non-elastic matertials. While the Sciaffra et al. patent
teaches the criticality of removing both the topsheet and the
backsheet portions of the absorbent article in those areas
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| east about 400% and an extension force of at |eds 4uugu1 LUUSEEEF5 per
inch of sanple width at 50% extension of its unstrmlneg Ien%g, Exenpl ary
el astoneric foans which have been found suitabl e ifqr It elabtic side
panel menber include: (a) crosslinked natural rubBbeér_foans prefetably
having a cal i per 20 of approximately 3518 ls and a density of 13}3 pounds
per cubic foot (0.214 g/cnferr]), such as is avai teable—+onrFut-Hex | nc. of
M ddl et omn, Rhode I|sl and; or as avallable from Ludl ow Conposites
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removed, especially when the portions of the ahsorbent article
5 web containing the elastic member are subjected to an incremental
mechanical stretching operation of the . type described
hereinafter. A further embodiment of an absorbeat article
showing elasticized side panels is shown in U.S. Patent 4,938,753
issued to Van Gompel, et al. on July 3, 1990. This patent
10 discloses a pant-like garment provided with stretchable side
panels formed by attaching discrete stretchable members to the
side edges of the main body of the garment. Thus, the
elasticized side panels 30 of the present invention may comprise
a separate elastically extensible material or laminate joined to
15 the chassis 14. As shown in Figure 1 and Figure 2, each
elasticized side panel 30 preferably comprises an elastic side
panel member 90 operatively
associated therewith.

20 As shown in Figure 2, each side panel 72 comprises that
portion of the chassis 14 that extends laterally outwardly from
and along the central region 68 of the chassis 14 to the
longitudinal side region 88 of the chassis 14. The side panel 72
generally extends longitudinally from the end edge 64 of the

25 chassis 14 to the portions of the longitudinal edge 62 of the
chassis 14 that forms the leg opening (this segment of the
longitudinal edge 62 being designated as leg edge 106). In a
preferred embodiment of the present invention, each side panel is
formed by the portions of the inner cover 46 and the outer cover

30 48 that extend beyond the central region 68 of the chassis 14.

In a preferred embodiment of the present invention, the
elastic side panel members 90 are operatively associated with the
disposable training pants 20 in the side panels 72, preferably

35 Dbetween the inner cover 46 and the outer cover 48, so that the
- elastic side panel members 90 allow the elasticized side panels
30 to be elastically extensible in the lateral direction



tradenane Bri dgestone SG pol yurethane foam or as available fron1GBnera

foam of Paramus, New Jersey and nmarketed under the d
Pol yur et hane Foam No. 40310. Q her suitable 30
for use as the elastic side panel nmenbers 90 includel
nat ural rubber, other synthetic or natural rubber
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el astonmeri ¢ woven or nonwoven webs, el astomeric jcorposttes S
35 el astonmeri c nonwoven | aninates, or the |ike. 29 As shown in F
1, the el asti q1stefaipardasticady &&ensib‘le). As used herein, the term
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"elastically extensible® means .a segment or portion of the
chassis that will elongate in at least one direction (preferably
the lateral direction for the side panels and the waistbands)
when tensional forces (typically lateral tensional forces for the
side panels and the waistbands) are applied, and will return to
about its previous size and configuration when the tensional

" forces are removed. Generally, elastomeric materials useful in

the present invention will contractively return to at Jeast about
75% of their original configuration within about 5 seconds or
less upon stretch and immediate release thereof (i.e., a "snappy"
elastic).

The elastic side panel members 90 can be operatively
associated in the side panel 72 in a number of different ways.
For example, the elastic side panel member 90 may be operatively
associated in an elastically .contractible condition so that the
elastic side panel member 90 gathers or contracts the side panel
72. (A wmore detailed description of a manner in which
elastomeric materials may be secured in an elastically
contractible condition can be found in U.S. Patent 3,860,003
issued to Buell on January 14, 1975, and in U.S. Patent 4,081,301
issued to Buell on March 28, 1978; both patents being
incorporated herein by reference.} For example, the elastic side
panel members 90 can be contractibly affixed in the side panel 72
by laterally extending the elastic side panel member 90, joining
the elastic side panel member 90 to either .or both the inner
cover 46 and the outer cover 48, and allowing the elastic side
panel member 90 to assume its relaxed or contracted orientation.

Alternatively, the elastic side panel member 90 can be
operatively associated in an uncontracted state and then treated
to contract. For example, the elastic side panel member 90 can
be formed from materials which contract undirectionally and
become elastic following specific treatment such as heating.
Examples of such materials are disclosed in U.S. Patent 3,819,401
issued to Massengale, et al. on June 25, 1974 and in U.S. Patent

FEﬂ%ﬁﬁtﬁI&ENWESﬂﬁﬂif Ials
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conprises a patch of elastonmeric material (elastonmeric patch

preferably extends through the entire length of th (&ﬁmgqr t he
front and rear portions 56, 58. Thus, the 5 el ' pafrety nMenber

90 preferably extends fromthe end edge 64 of the chabsis 14 inwardg tjo the
| eg edge 106 of the side panel 72. The length and df h o2 0TeB8bask ik si de
panel nenbers 90 are dictated by the di sposabl e gar t's functio
design. Thus, while the elastic side panel? nenber 9 referably extenfls 10
through the entire length of the side panel 72, thelel astic side—pane

75 Tt has been diRcendP ot EnS Bh EhraoncDEfsher b, 4375 'k il gt he
ext ensi on for cesdetaiiehsdesoripttion usf @anmarmeni fabl asbiyr ai dleat cshiréniabde) ; and

the contractive {Qk¢8S: menbélisCd6§&IBed in U.S. Patent 4,515,595 issued to

Kievit and Osterhage on May 7, 1985; this patent being

5 incorporated herein by reference. Typically, the elastic side

panel member 90 and any other components (e.g. inner cover 46,

outer cover 48, topsheet 24, backsheet 26 etc.) are secured

together while in an uncontracted condition. The laminate is

then heated (as with heated air) and the elastic side panel

10 member 1is allowed to return to its relaxed or contracted

" orientation. '

—_— =

In an especially preferred embodiment, the elastic side

panel member 90 is operatively associated in the side panel 72 by

15  joining the elastic side panel member 90 to the inner cover 46,
outer cover 48, or both while the elastic side panel member 90 is

in a substantially untensioned condition. At least a portion of

the resultant composite elastomeric laminate containing the
elastic side panel member 90 is then subjected to mechanical

<) stretching sufficient to permanently elongate the inner cover and
the outer cover components (nonelastic components) of the
laminate. The composite elastomeric laminate is then allowed to
return to its substantially untensioned condition. The
elasticized side panel is thus formed into a “zero strain"

25 stretch laminate. (Alternatively, the elastic side panel member
could be operatively associated in a tensioned condition and then
subjected to mechanical - stretching; although this is not as
preferred as a "zero strain" stretch laminate.) As used herein,

the term "zero strain” stretch laminate refers to a laminate

30 comprised of at least two plies of material which are secured to
one another along at Tleast a portion of their coextensive
surfaces while in a substantially untensioned (“"zero strain")
condition; one of the plies comprising a material which is
stretchable and elastomeric (i.e., it will return substantially

35 to its untensioned dimensions after an applied tensile force has
been released) and a second ply which is elongatable (but not
necessarily elastomeric) so that upon stretching the second ply



elastic hysteresis; and rate of contraction of the M@Eﬁﬁﬂssmphnel S
30 are inportant considerations in the perfornmance '
si de panels 30 and the disposable garnment. 20 The
characteristics give the wearer the overall pe ness”
during use. An el asticized side panel y¢gith a rela X | on
nodul us can cause red marking on the wearer's skin While a relatively} | ow
ext ensi on nodul us can cause saggi ng/ sl i ppi ng on t he=wearer——+Erastt+eit-zed
side panel s 25wilthbej g Veust! td tal degree; Ipabhanenti ptelongated st thathupore a
sui tabl e | evel d f ' p?}tri u [ {rqdﬁ
di sposabl e gar Eerﬁaggn%g%ﬂgrgiﬂgdttgﬂggg*gn Har‘g %§1ag% Y. I‘&gd‘itfgg%nsabl e
gar ment havi ngtel dkx ianiginalsiuadefosmrd coRfigurationy ofhe orasulting, czeen ces, or
.poor el astic Ckprfin® tretthC Tudihstecsiis 3therebyy neidepédy elastlcabry on the
wearer andsmye%{]n%iwe,s%g/ ﬂa's‘i 9{)‘ to the point of initial stretching, in
_'the direction of initial stretching. Examples of such “zero
strain® stretch laminates are disclosed in U.S. Patent 2,075,189
issued to Galligan, et al. on March 30, 1937; U.S. Patent
3,025,199 issued to Harwood on March 13, 1962; U.S. Patent
10 4,107,364 issued to Sisson onm August 15, 1978; U.S. Patent
) 4,209,563 issued to Sisson on June 24, 1980; and U.S. Patent
4,834,74]1 issued to Sabee on May 30, 1989. Each of these patents
are incorporated herein by reference.

15 ~ Particularly preferred methods and apparatus used for making
"2ero strain" stretch laminates out of the inner cover, outer
cover, and an elastomeric member positioned between the same, use
meshing corrugated rolls to mechanically stretch the components.
A discussion of suitable apparatus and methods for mechanically

-20  stretching portions of a diaper is contained in the hereinbefore
referenced U.S. Patent 4,107,364 issued to Sisson on August 15,
1978 and U.S. Patent 4,834,741 issued to Sabee on May 30, 1989.
Particularly preferred apparatus and methods are disclosed in
co-pending, commonly assigned, U.S. Pai_:ent Application Serial No.

25 07/662,536 .entitléc_i “Improved HMethod And Apparatus . For
Incrementally Stretching A Zero Strain Stretch Laminate Web To
Impart Elasticity Thereto®; P&G Case 4339; filed by Gerald M.
Weber et al. on February 28, 1991: U.S. Patent Application Serial
No. 07/662,537 entitled “Improved Method And Apparatus For

30 Incrementally Stretching Zero Strain Stretch Laminate Web In A
Non-Uniform Manner To Impart A Varying Degree of Elasticity
Thereto®; P46 Case 4340; filed by Kenneth B. Buell et al. on
February 28, 1991; and U.S. Patent Application Serial No.
07/662,543 entitled “Improved Method And Apparatus For

35 Sequentially Stretching Zero Strain Stretch Laminate Web To
Impart Elasticity Thereto Without Rupturing The Web®; P&G Case
4341; filed by Gerald M. Weber et al. on February 28, 1991; the



the wear er resulting in poor fit and containnent. For the elasticized side

panels 30 of the present invention, it has been found th
characteristics of extension 35 force and extension no
preferably within defined ranges. The extension force pr
grans per |inear inch. 30 I't is preferred that these
be generated at extensions between about 20% and about 3
Avai | abl e stretch measures the maxi mum anmount of materi al

.t
I\L le

dL)Iy 'S 50-3

o

of eDERET R

vt I aul C

the el asticized side panels to reversibly $retch to conf
wearer's body during wear. Thus, the anount of

10

15

20

25

- 30

35

o

Hntothe

i N

specifications and drawings of which each are incorporated herein
by reference.

Details of a particularly preferred incremental stretching
system which can be employed in making "zero strain" stretch
laminate elasticized side panels of the present invention are set
forth in Figure 8. The fully assembled chassis web 810 including
the "zero strain®” side panel web is directed through the
incremental stretching system.

Referring to Figure 8, the timing of the chassis web 810
containing the substantially untensioned elastic side panel
members {elastomeric patches 804) is such that the substantially
untensioned elastomeric patches 804 substantially coincide with
the corrugated or grooved segments 824 contained on the uppermost
corrugated rolls 825 as the chassis web 810 passes between the
segments 824 of the uppermost corrugated rolls 825 and the
continuously corrugated or grooved lowermost corrugated rolls
821.

While the exact configuration, spacing and depth of the
complementary grooves on the uppermost and lowermost corrugated
rolls will vary, depending upon such factors as the amount of
elasticity desired in the "zero strain" stretch laminate porti&n,
a peak-to-peak groove pitch of apprbximately 0.150 inches, an
included angle of approximately 12 degrees as measured at the
peak, and a peak-to-valley groove depth of approximately 0.300
inches have been employed in a particularly preferred embodiment
of the present invention. The exterior peak of each corrugation
on the aforementioned corrugated rolls typically exhibits a
radius of approximately 0.010 inches, while the internal groove
formed between adjacent corrugations typically exhibits a radius
of approximately 0.040 inches. When the corrugated rolls are
adjusted so that their opposing peaks overlap one another to a
depth between about 0.150 and about 0.175 inches, good elastic
characteristics have been produced in a laminate web of the
present invention comprised of 35-50 mil thick elastomeric rubber



avail abl e stretch relates to the maxi mum armount of ext

available to fit the garnent to the wearer; in addition

of recoverabl e extension available for the garnent 10

wearer's body. The available stretch is calculatgd f

((maxi mum ci rcunference of garnment - circunference of
circunference of wearer) x 100. The m ni rum anount of
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having basis weights in the range of about 20 to 30 grams per

square yard and comprised of pqupropy\ene fibers.

The degree of overlap of the opposing peaks on the
aforementioned corrugated rolls may of course be adjusted, as
desired, to produce more or less extensibility in the result'ant'
*zero strain” stretch-laminate web. For the aforementioned roll
geometry and laminate web construction, peak-to-peak overlap
depths ranging from as little as about 0.050 inches to as much as
about 0.225 inches are feasible.

'As can be seen from Figure 8A, the chassis web 810 is caused
by the idler rolls 872, 874 to wrap the lowermost corrugated
rolls 821 sufficiently to cover the active vacuum ports 822
{shown in Figure 8) located immediately adjacent each continuous
set of grooves 823 on the lowermost rolls 821. The vacuum ports
822, which are positioned so as to substantially coincide with
the grooved segments 824 on the uppermost corrugated rolls 825,
are internally connected through the rolls 821 to a pair of
vacuum manifolds 826 which exert suction against the chassis web
810 as the chassis web is acted upon by the grooved segments 824
of the uppermost corrugated rolls 825.

To minimize the build up of either the adhesive used to
secure the untensioned elastomeric patches 804 to the inner cover
web 805 and the outer cover web 806 or the adhesive used to
secure the coinciding portions of the inner cover web and the
outer cover web to one another, the grooved segments 824 on the
uppermost rolls 825 and the continuous grooves 823 on the
Towermost rolls 821 may be either comprised of a low friction
material, such as TEFLON, or coated with a self-lubricating low
friction material such as Permalon No. 503 spray coating, as
avajlable from Micro Surface Corporation of Morris, Illinois.



side panel with insufficient contractive forces may. lLesut—a—theE1Tdi ni ng
pant slipping down after being worn and | oaded. In ﬁﬁﬁ&

contractive forces may reduce the confort for 25 e an uce
pressure nmarkings on the wearer's skin. Contractive f)rgf kgpnﬂﬁ as
the force per unit w dth produced while relaxing anlela 3 i C conpopite
at a particular extension. In preferred enbodi nentsjo

i nvention, the contractive force of the elasticized]side panels is 30
preferably at |east about 50 grans/inch at 10% ext ensiom{taI0% ext ensi on
woul d require the sanple to be stretched to 1.1 tinmes its original |ength).

Typi cal el astomeric rmneervatuamshports 8225t 68 exhe 10RErmRst 350115 OBEE ape their
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honeycomb 844, to provide support to the portions of the chassis
web 810 acted upon by the vacuum and to provide a good gripping
5 surface against the web so as to substantially prevent lateral
slippage or movement of the web across the honeycomb surface
whenever the web is acted upon by the vacuum.

Under optimum circumstances, the maximum degree of

10 incremental stretching which can be imparted to the “"zero strain®

portions of the side panel containing the elastomeric patches 804

is determined by the depth of engagement between the grooves on

segments 824 of the uppermost corrugated rolls 825 and the

continuous grooves 823 on the lowermost corrugated rolls 821.

15 However, it has been discovered that unless the stretch laminate

web is substantially prevented from slipping or contracting in a

direction substantially parallel to the direction of web

stretching as it passes between the meshing corrugated rolls, the

optimum degree of . incremental stretching is not realized.

20 Therefore, in its most preferred form, the incremental web

stretching operation is carried out while the outermost portions

of all three layers comprising the "zero strain® stretch Jaminate

are subjected to restraint, as generally shown in the

cross-section of Figure 8B, to substantially prevent the “zero

25 strain® stretch laminate portions of the chassis web from

slipping or contracting in a direction parallel to the desired

direction of stretching as it passes between the sets of
sequentially positioned meshing corrugated rolls.

30 However, the present invention may also, if desired, be
practiced to advantage by restraining only the elongatable or
drawable layer or layers of the composite, j.e., it is not an
absolute requirement that the outermost portions of the
elastomeric patches also be restrained during the incremental

35 stretching operation. In the latter instance, the elongatabie or
drawable layer or layers are still permanently elongated during
the incremental stretching process, but the z-direction bulking
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extend the el astoneric material is greater than the Rﬁ?hﬁc E
(contractive force) the elastoneric material exerts en It

contract fromits pre-extended condition. The fornmer
to as the ' Ioad curve" and the latter curve can be refer
"unl oad curve" The "l oad" extension 5 force (ex}]ehst orce) | el t

by the wearer or parent when the el asti €fzed side pakel is str
apply the garnent to the wearer. The wearer nore nea eel s" the
"unl oad" contrgget a of t HeS ON.
Ther ef or e, theﬁﬁ *'.i/er;éésklr“ge ossoﬁkg 5 +ﬁ§t ggpgﬁ&qﬂ;ﬁ‘? tE at th(raﬁgon ractlve
somewhat less pronounced when the stretching tension is remov
This 1s due to the fact that the elastomeric patch undergoes a
lesser degree of initial stretching during such 2 process.
5 Accordingly, it can only undergo this same amount of retraction
when it returns to its undistorted configuration.

A “"zero strain" stretch laminate embodiment of the
aforementioned type may also exhibit some degree. of
10 disproportionate localized straining in the elongatable web or
. webs, particularly in the areas immediately adjacent the opposed
edges of the elastomeric patches. In the case of an opaque
polymeric inner <cover web or outer cover web, these
disproportionately strained portions can become sufficiently
15 thinned that they miy even appear transparent despite the fact
that no rupture has taken place. In such instances the
functionality, (e.g., the imperviousness) of the "zero strain®
stretch laminate portions of the chassis web is not impaired.
tmbodiments of the latter type are normally employed 1in
20 situations where the aesthetic appearancé of the “zero strain"
stretch laminate portions of the resultant disposable garmerit is
either hidden from view by the design or configuration of the
disposable garment or, if visible, is of no concern to the user
of the disposable garment. .

25 - | .

In still another embodiment of the present invention even
rupture of one or more of the elongatable nonelastic webs may not
render the resultant “zero strain® stretch Tlaminate web
unacceptable for fts intended purpose (e.g., where a portion of

30 the backsheet or topsheet of the absorbent assembly, makes up a
component of the laminate web, rupture of the backsheet web or
topsheet web does not necessarily destroy the laminate web’s
functionality for its intended purpose as long as one of the
other plies in the laminate web provides the desired function in

35 the finished article). For example, some degree of rupturing in
the elongatable backsheet web will not destroy the imperviousness
of the resultant chassis web if the elastomeric patches comprise



10 force is | ow enough to all ow saggi ng/slipping of
wearer. All elastoneric materials undergoi ng sustai neq™§
dimnishing forces wth tinme (i.e., elastic creqp)}. 15 Ther ef
it is desired to make sure this reduction in wearing florjce@ 2006T ®9&e
doesn't fall below a mninmumfor wearing stability. THe el astic creep
should therefore be kept at a mninmum In preferreq enbodi nents of tHhe
present invention, the final I|ength of thesel astoneric. naterial—i-s-pot
greater than 20 about 1.2 tines the original Iength under tension for 30
m nutes. The el asticized side panels 30 may al so be provided with

differential extandigitd-igpexvons watediahpi t THinais oparticdlanlyttratcitth i n
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employing substantially continuous bonding between the plies in
question, since relatively close adherence of the plies to one
5 another after incremental stretching renders such ply damage
difficult to detect by the end user of the disposable garment.

The suction forces applied to the chassis web 810 shown in

Figures 8-8B by the vacuum ports 822 acting through the porous

10 honeycomb material 844 substantially prevent those portions of

the chassis web 810 containing the substantially untensioned

elastomeric patches 804 from slipping or contracting in a

laterally inward direction as they pass between the meshing

portions of the continuous grooves 823 on the lowermost

15 corrugated rolls 821 and the grooved segments 824 on the
uppermost corrugated rolls 825.

Because the "zero strain®™ stretch laminate portions of the

-ssis web 810 containing the elastomeric patches 804 are

sierally restrained throughout the sequential web stretching

operation, all portions of the “"zero strain® stretch laminate web

located intermediate the points of restraint are subject to

substantially uniform incremental stretching as the web passes

between the continuous grooves 823 on the lowermost corrugated

25 rolls 821 and the meshing portions of the grooved segﬁéﬁis 824 on
the uppermost corrugated rolls 825.

This not only maximizes the effectiveness of the incremental

web stretching operation by forcing the elongatable inner cover

30 and outer cover webs secured to the elastomeric patches to

undergo the fullest possible degree of elongation during the

stretching operation; but also substantially prevents

disproportionately high straining of the inner cover and/or outer

cover webs to which they are secured in the areas immediately

'35 adjacent the opposed peripheral edge portions of the elastomeric
patches.



nonuni f orm degree of el astic extensional properties, as
direction of stretching at various points along an axis ¢
substantially perpendicular to the direction of stretchiy
exanpl e, include varying the elastic 30 nodul us or
or both of the elastoneric material(s). The difffe ed?
extensibility is preferably designed into the elasticfzéd

so that the lateral extensibility varies |ongitudinally
portion of the elasticized side panel ast4reasured fromt
35 t he di sposable training pants 20 to the | eg edge 106 of the 3rde
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system which can be employed. Qn the incremental web stretching
system shown in Figure 9, a pair of resiliently compressible
disks 940 are mounted adjacent each side of the grooved segments

5 924 of the uppermost corrugated rolls 925. The compressible
disks 940 are of a large enough diameter that they tightly grip
the chassis web 910 and hold it securely against the coinciding
non-grooved portions of the lowermost corrugated rolls 921 as
generally shown in the cross-section of Figure 9A. Like the

10 vacuum ports and the porous honeycomb material in the embodiment
of Figure 8, the clamping effect created by the compressible
disks 940 and the coinciding non-grooved portions of the
l‘owefmost rolls 921 substantially prevents the portion of the
chassis web 910 containing the elastomeric patches 904 from

15 contracting in a direction parallel to the direction of
stretching as the web passes between the meshing corrugated
rolls. The Figure 9 embodiment can be used with equal facility
on Jaminate structures comprised of webs which are either
pervious or impervious to the passage of air.

20

As will be appreciated by those skilled in the art, the
foregoing restraint methods may be employed either individually
or in combination with one another to produce the benefits herein
described in the resultant "zero strain" stretch laminate

25 portions of the resultant chassis web. '

From the description contained herein, it is clear that the
improved method and apparatus may be employed to advantage to
produce a wide range of disposable garments either comprised

30 entirely of or including one or more discrete, isolated "zero
strain” stretch laminate web portions. )

1t is also recognized that while a pair of meshing

corrugated rolls having their corrugations aligned substantially

- 35 parallel' to one another are disclosed 1in the accompanying
drawings, the present invention may be practiced with equal
facility employing pairs of corrugated rolls wherein the
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differentially stretch and conformto the wearer's wai A5 e
provi ding a secure anchor about the hip of the wearer REPbACEbEﬁﬂfSHE
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configuration may allow nore "expansion"” in the hip re
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ermore, thg corrugaf%ons on snch pairs of corrugated rolls
need not necessarily be aligned paralle} to either the machine or
the cross-machine direction. For example, {if a curvilinear
waistband or legband portion is desired in a disposable garment
constructed using the "zero strain® stretch laminate technology
herein disclosed, the meshing teeth on the pairs of corrugated
rolls employed to incrementally stretch the ®zero strain®
laminate web portions of the “thassis web may be arrayed in the
desired curvilinear configuration to produce elasticity along the
desired curvilinear contour rather than in a straight line.

It is further recognized that while the preferred processes
herein disclosed employ meshing cylindrical corrugated rolls, the
web restraint principles may also be carried out utilizing an
intermittent stamping operation employing meshing platens to
incrementally stretch the "zero strain® stretch laminate portions
of the web or article in question. In the latter instance, the
only requirement is that the portions of the "zero strain®
stretch laminate web to be incrementally stretched be adequately
restrained by suitable vacuum or clamping means before the
meshing platens are able to exert enough force on the web to
cause slippage or contraction in a direction parallel to the
direction of stretching.

The elastic side panel members 90 can be joined to ejther
the inner cover 46, outer cover 48, or both using either an
intermittent bonding configuration or a substantially continuous
bonding configuration.  As used herein, an "intermittently"
bonded laminate web means a laminate web wherein the plies are
initially bonded to one another at discrete spaced apart points
or a laminate web wherein the plies are substanttally unbonded to
one another in discrete spaced apart areas. Conversely, a
"substantially continuously® bonded laminate web means a laminate
web wherein the plies are initially bonded substantially
continuously to one another throughout the areas of interface.
The intermittent bonding configuration is normally desirable for
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elongatable or drawable without rupture and where a high degree
of z-direction bulking is desired in the finished laminate. A
continuous bonding configuration has generally been found
desirable for "zero strain" laminate webs where the degree of
z-direction bulking of the finished laminate is not of prime
importance and one or more of the relatively inelastic webs in
the laminate is difficult to elongate or draw without causing
rupture. In the latter situation, a substantially continuous
bonding configuration maintains all of the layers of the laminate
in relatively close adherence to one another after the
incremental stretching operation. Accordingly, even if one or
more of the relatively inelastic webs is damaged to the point of
rupture during the incremental stretching operation, the
relatively close adherence of the dainaged portions of the
relatively inelastic web or webs to the elastomeric ply makes it
difficult for the end user to perceive that any damage has
occurred. Provided that the rupture of the relatively inelastic
web or webs does not defeat the web’s intended functionality,
(e.g., imperviousness), the damage which does occur to the
relatively inelastic web or webs during the incremental
stretching operation is generally not perceived as a negative in
the end product.

Thus, an unexpected benefit which results from the use of a
continuous bonding configuration in particularly preferred "zero
strain® stretch laminate webs is that it permits the manufacturer
of the disposable garment to select from a much wider range of
relatively inelastic webs which may be successfully employed in
laminates of the present invention. In essence, it permits the
use of relatively inelastic webs which would not normally be
considered drawable to any appreciable extent in "zero strain®
stretch laminate webs of the present invention. Accordingly,
unless expressly stated otherwise, the term “"drawable® as used
herein, is not intended to exclude relatively inelastic webs




el asticized side panel than the adjacent port
materials may al so have varying |l engths, sizes, and
differential extensibility. OQher ways of 30 varyi
materials that formthe elasticized side panels as

al so be used. A particularly preferred nethod and a
varyi ng degree of extensibility to a "zero strain"

to pass the "zero strain" stretch |am nate through a

CEMENT SHEE

ratus for inp

g
e
a
;

|l east .ane set. of

t he prope}ti
k QoMOOTn1kKe farjt
r

meshing corrugated rolls, at |east one ofzyhe corrugated rolls having
corrugations of nonuniformprofile al ong 33

10

15

20

25

30

35

which undergo a degree of thinning or damage during the
incremental stretching operation.

In a preferred embodiment of the present invention, the
elastic side panel member 90 is substantially continuously bonded
to both the inner cover 46 and the outer cover 48 using an
adhesive. A glue applicator may be used to apply a substantfally
uniform and continuous layer of adhesive to the outer cover 48
and/or the inner cover 46 in those predetermined areas where the
substantially untensioned elastic side panel member 90 will be
placed. In a particularly preferred embodiment, the adhesive
selected is stretchable and the glue applicator comprises a melt
blown applicating system.

One such melt blown adhesive applicating system which has
been found to be particularly well suited for producing a
substantially continuously bonded “zero strain® stretch laminate
web is a melt blown spray applicator Model No. GM-50-2-1-GH, as
available from J&M Laboratories of Gainesville, Georgia. The
latter system employs a nozzle having 20 orifices per lineal
inch, as measured in the cross-machine direction, each orifice
measuring approximately 0.020 inches in diameter. A Findley
H-2247 Hot Melt Adhesive, as available from Findley Adhesives of
E¥m Grove, Wisconsin is preferably heated to a temperature of
approximately 340°F and applied to the inner cover and/or the
outer cover at a rate of approximately 7.5-10 milligrams per
square inch. Heated compressed air at a temperature of
approximately 425°F and a pressure of approximately 50 psig is
issued through the secondary orifices in the adhesive nozzle to

‘assist in uniformly distributing the adhesive fibrils during the

laydown operation.

Alternatively, the elastic side panel member 90 and any
other components comprising the "zero strain" portions of the
disposable training pants 20 may be intermittently or
continuously bonded to one another using unheated adhesive, heat

t
etch 35 Ian1n%te 'S



Its point or points of contact with the "zero strain”
As a result, the portions of the |am nate web passi ng Y5
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edge 62 of the chassis 14. The |ongitudinal side.region 88 generally"

ext ends | ongi t udionddrigy gresserehtonding,cdtfraddnte boddinghalysimiclrechan{da®
peni ng (1 hi o sd3Blrsh Sor"dy SR Beull, 410 PtRT fo U WPET OLT0, 0% 060as
| eg edge 106). \Wile
The elastic side panel members 90 may take on a number of
5 different sizes, shapes, configurations and materials. For
example, the elasticized side panels 30 may be formed from one or
a plurality of elastic side panel members 90 operatively
assoctated in each side panel 72; the elastic side panel members
may have varying widths and lengths; or the elastic side panel
10 members may comprise relatively narrow strands of elastomeric
material or a larger area elastomeric patch. One elastomeric
material which has been found to be especially suitdbie for us.
as the elastic side panel member 90 {especially for "zero strain®
stretch laminates} is an elastomeric foam having an elongation to
15 break of at least about 400% and an extension force of at least
about 200 grams per inch of sample width at 50% extension of {ts
unstrained length. Exemplary elastomeric foams which have been
found suitable for use as an elastic side panel member include:
(a) crossliinked natural rubber foams preferably having a caliper
200 of approximately 35 mils and a density of 13.3 pounds per cubic
foot (0.214 g/cm3), such as {s available from Fulflex Inc. of
Middletown, Rhode Island; or as available from Ludlow Composites
Corporation of Fremont, Ohio; or (b) polyurethane foams having Y
caliper of approximately 80 mils and a density of approximately
25 2.06 pounds per cubic foot (0.033 g/cm3) such as is availabl
from Bridgestone of Yokohama, Japan and marketed under the
tradename Bridgestone SG polyurethane foam; or as avatlable from
. General foam of Paramus, MNew Jersey and marketed under the
designation of Polyurethane Foam No. 40310. Other suitable
30 elastomeric materfals for use as the elastic side panel members
90. include "live” synthetic or natural rubber, other synthetic or
natural rubber foams, elastomeric films (including heat
shrinkable elastomeric films), elastomeric scrim, elastomeric
woven or nonwoven webs, elastomeric composites such as
35 elastomeric nonwoven laminates, or the like.
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panel 72 in the front and rear portions 56, 58. Thus, the
elastic side panel member 90 preferably extends from the end edge
64 of the chassis 14 inward to the leg edge 106 of the side panel
72. The length and width of the elastic side panel members 90
are dictated by the disposable garment’s functional design.
Thus, while the elastic side panel member 90 preferably extends
through the entire length of the side panel 72, the elastic side
pane]l member 90 may extend through only a portion of the length
of the side panel 72.

It has been found that the extension characteristics
including the extension forces, extension modulus, and available
stretch (extension); and the contractive forces; elastic creep;
elastic hysteresis; and rate of contraction of the elasticized
side panels 30 are important considerations in the performance of
both the elasticized side panels 30 and the disposable garment.
The extension characteristics give the wearer the overall
perceived “stretchiness® during use. An elasticized side panel
with a relatively high extension modulus can cause red marking on
the wearer’s skin while a relatively low extension modulus can
cause sagging/slipping on the wearer. Elasticized side panels
having too little available stretch may not achieve a suitable
level of body conformity and may contribute in making the
disposable garment uncomfortable to wear and hard to apply. A
disposable garment having elasticized side panels with very low
contractive forces, or poor elastic creep or elastic hysteresis
may not stay in place on the wearer and may tend to sag/slip on
the wearer resulting in poor fit and containment.

For the elasticized side panels 30 of the present invention,
it has been found that the extension characteristics of extension
force and extension modulus are preferably within defined Eanges.
The extension force preferably is 50-300 grams per linear inch.
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extensions between about 20% and about 308& extenstion,

Available stretch measures the maximum amount of material
available in the elasticized side panels to reversibly stretch to
conform to the wearer’'s body during wear. Thus, the amount of
available stretch relates to the maximum amount of extensjon that
is available to fit the garment to the wearer; in addition, the
maximum amount of recoverable extension available for the garment
to comply with wearer’'s body. The available stretch f{s
calculated from the equation: ((maximum circumference of garment
- circumference of wearer) : circumference of wearer) x 100. The
minimum amount of available stretch required for a disposable
garment application using elasticized side panels is preferably
an available stretch of at Jeast about 35% for a
"one-size-fits-all" garment which will fit children from about 22
pounds to about 38 pounds.

The amount of sustainable contractive force (tension)
exerted by the elasticized side panel on the wearer is an
important property of the elasticized side panel. An elasticized
side panel with insufficient contractive forces may result in the
training pant slipping down after being worn and loaded. In
contrast, excessive contractive forces may reduce the comfort for
the wearer and produce pressure markings on the wearer’s skin.
Contractive force is measured as the force per unit width
produced while relaxing an elastomeric composite at a particular
extension. In preferred embodiments of the present iavention,
the contractive force of the elasticized side panels is
preferably at least about 50 grams/inch at 10% extension (2 10%
extension would require the sample to be stretched to 1.1 times
its original length).

Typical elastomeric materials show a hysteresis loop of
force in their stress-strain property. That is, for a given
extension, the force {(extension force) required to uniaxially
extend the elastomeric materfal 1is greater than the force
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portion 58 of tcnevengsshesrefgnred pe assthe "load curve” and the htter curve
can be referred to as the "unload curve". The "load" extension
5 force (extension force) is felt by the wearer or parent when the
elasticized side panel is stretched to apply the garment to the
wearer. The wearer more nearly “"feels" the “unload” contractive
forces (contractive forces) once the garment is on. Therefore,
the hysteresis loss should not be so great that the contractive
10 force is low enough to allow sagging/slipping of the garment on
the wearer.

n and provides a

A1l elastomeric materials undergoing sustained stress/strain

have diminishing forces with time (i.e., elastic creep).

15 Therefore, it is desired to make sure this reduction in wearing
forces over time doesn’t fall below a minimum for wearing
stability. The elastic creep should therefore be kept at a
minimum. In preferred embodiments of the present invention, the
final length of the elastomeric material is not greater than

20 about 1.2 times the original length under tension for 30 minutes.

The elasticized side panels 30 may also be provided with
differential extensibility along the longitudinal axis when
stretched in the lateral direction. As used herein, the term

25 “differential extensibility" is used to mean a material having a
nonuniform degree of elastic extensional properties, as measured
in the direction of stretching at various points along an axis
oriented substantially perpendicular to the direction of
stretching. This may, for example, include varying the elastic

30 modulus or available stretch or both of the elastomeric
material{s). The differential extensibility is breferably
designed into the elasticized side panels 30 so that the lateral
extensibility varies longitudinally through at least a portion of
the elasticized side panel as measured from the end edge 64 of
35 the disposable training pants 20 to the leg edge 106 of the side
panel. Without wishing to be bound by any theory, it is believed
that differential extensibility along the longitudinal axis when



herein, the term"splice" refers to the act or result of joining end to end

two pieces of sheet material to forma continuous 20
t hi ckness of the joint is no greater or not nuch gre
of the sheet materials. Al though there is considerab
that all energy is nechanical energy, there are for
25 be considered "non-nechanical" energy, such as
el ectrical energy, and chem cal energy. However, as
energy” will be used to refe3 to nechan
energy enployed in ultrasonic bonding or autogeneous’

*pressuﬁe~bendhng; as
e oSl o DERTRLRE” B U8 Tatefl) oiARFOPT o TEY SR IAG S1ART | 1O

"mechani ca

Pref erably,

ul rasoni c e er%% 1S I
seani ng area 4@3pe) Mo@fgeﬂt dalJyastretoh and; eanferm dathe weaner/ Hwaist

10

185

20

25

30

35

th such that the

REPLACBENT: S

it

nkr SR Bt

sed_herein. th

n

al energy (e.g.,

t

ness
cate
ey

er m
t he

ond the

during use while providing a secure anchor about the hip of the
wearer so as to promote sustained fit and reduce leakage at the
waist and legs. Such a configuration may allow more “expansion®
in the hip area to accommodate changes in the wearer’s body size
as the wearer moves and changes positions (standing, sitting,
lying). In an alternative embodiment, a degree of reduced
lateral extensibility in the portion of the elasticized side
panel adjacent to the end edge 64 of the disposable training
pants 20 requires more of the total extension to be assumed by
the elasticized waistband 34 thereby resulting in more localize.

stretching of the elasticized waistband 34 and a more compliant
abdominal fit.

The differential extensibility can be achieved in a number
of different ways. The elasticized side panels 30 can have
multiple combined elastomeric materials, multiple configurations
for the elastomeric materials, or the extension properties of the
elastomeric or other material or materials making up the
elasticized side panel may be nonuniform. For example,
differential extensibility can be achieved in selected adjacent
portions of the elasticized side panel by using elastomeric
materials having varying extension or contractive forces,
modulus, or other inherent properties such that more or les.
(varying) lateral extensibility is achieved in one portion of the
elasticized side p;nel than the adjacent portion. The
elastomeric materials may also have varying lengths, sizes, and
shapes that provide differential extensibility. Other ways of
varying the properties of materials that form- the elasticized

side panels as are known in the art may also be uéed.'
HO
| ®Hoyo0
- A particularly preferred method and apparatus for imparting

a varying degree of extensibility to a "zero strain® stretch
laminate is to pass the "zero strain® stretch laminate through at
least one set of meshing corrugated rolls, at least one of the
corrugated rolls having corrugations of nonuniform profile along



Preferably, the mechanical energy is input to the seaffng
using an ultrasonic apparatus. An ultrasonic apparat s i
conprise an ultrasonic converter unit which receives r|ah frequency
el ectrical energy froman el ectrical 35 energy soufcé¢ tfita
conductor. The converter unit contains piezoel ectricit ansgucer nate'im

for providing, in response to high frequency input poyer;, Tectan—cat
vibrations to a horn which wll oscillataaback and fofth relative to a

support 5 surface which acts as an an Figure 6 is a side elevatTonal
schematic view of a preferred

its point or points of contact with the “zero strain® stretch
Jaminate web., As a result, the portions of the laminate web
passing between the set of rolls are ndnuniformly stretched.
This, in turn, produces a "zero strain® stretch laminate which is
5 nonuniformly elasticized in a  direction substantially
perpendicular to the nonuniformly profiled corrugations.

In a preferred embodiment of the chassis as shown in Fighre
2, the longitudinal side region 88 is that portion of the chassis
10 14 that extends laterally outwardly from the side panel 72 to the
longitudinal edge 62 of the chassis 14. The longitudinal side
region 88 generally extends longitudinally from the end edge 64
of the chassis 14 to the portion of the longitudinal edge 62 of
the chassis 14 that forms the leg opening (this segment of the
15 longitudinal edge 62 being designated as leg edge 106). While
the longitudinal side region 88 can comprise a separate element
affixed to the side panel 72 of the chassis 14, the longitudinal
side region is preferably an extension of other elements of the
chassis- 14 such as the inner cover 46, the outer cover 48, the
20 topsheet 24 or the backsheet 26 or any combination of these
eiements. In a preferred embodiment of the present invention
each longitudinal side region 88 is formed by portions of the.
inner cover 46 and outer cover 48 that extend beyond the side
panel 72.
25
Referring again to Figure 1, flangeless seams 10 are formed
by bonding together the longitudinal side regions 88 of the front
portion 56 with the longitudinal side regions 88 of the rear
portion 58. In a preferred embodiment of the present invention,
30 the disposable garment is formed by folding the chassis in the
crotch portion 57 so that the longitudinal side regions 88 of the
front portion 56 are substantially superposed with the
longitudinal side regions 88 of the rear portion 58, as shown in
Figure 5, forming two seaming areas 40. Figure S5A shows a
35 preferred embodiment of the seaming area 40 comprising the
longitudinal side region 88 of the front portion 56 and the
longitudinal side region 88 of the rear portion 58. Preferably,
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chassis 614 of the disposable garnent is shown passind_between the
working tip 652 15 and anvil 654. Epe ultrasonic horn 650 TS
operated at an ultrasonic frequency preterably in the range of about 20
kHz to about 40 kHz, but any other frequency in the normal operating range
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anvil 654 and t He made of the same material. In a preferred embodiment, each

layer of the seaming area 40 will comprise 100% polypropylene
5 fibers.

The flangeless seam 10 is formed by treating the seaming
area 40 with mechanical energy sufficient to cut a portion of the
seaming area 40 while simultaneously fusing a narrow marginal

10 area adjacent to the cut. The fused marginal area s a
relatively small region and provides a finished flangeless seam.
As used herein the term "flangeless seam” refers to a seam whi.
extends from the disposable training pants 20 about 1/16* or
less. Preferably the flangeless seam will extend from the

15 garment about 1/32" or less. In a preferred embodiment, the
flangeless seam is suﬁstantially a splice between the front
portion 56 and rear portion 58 of the chassis 14. As used
herein, the term "splice” refers to the act or result of joining
end to end two pieces of sheet material to form a continuous

20 length such that the thickness of the joint is no greater or not
much greater than the thickness of the sheet materials.

Although there is considerable evidence to indicate that all
energy is mechanical energy, there are forms of energy which may
25 be considered “non-mechanical® energy, such as thermal energ
electrical energy, and chemical energy. However, as used herein,
the term "mechanical energy” will be used to refer to mechanical
energy (e.g., the energy employed in ultrasonic bonding or
autogeneous pressure bonding) as well as to thermal energy (e.g.
30 the energy employed in heat sealing). Preferably, ultrasonic
energy is used to simultaneously cut and bond the seaming area 40
to produce the seams 10 of the present invention.

Preferably, the mechanical energy is input to the seaming

35 area 40 using an ultrasonic apparatus. An ultrasonic apparatus
will generally comprise an ultrasonic converter unit which
receives high frequency electrical energy from an electrical
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energy source via an electrical conductor. The converter unit
contains piezoelectric transducer material for providing, in
response to high frequency input power, mechanical vibrations to
a horn which will oscillate back and forth relative to a support
surface which acts as an anvil.

Figure 6 is a side elevational schematic view of a preferred
ultrasonic apparatus, shown generally at 600. The ultrasonic
horn 650 having a working tip 652 is coupled to an ultrasonic
converter unit 645 which receives high frequency electrical
energy from an electrical energy source (not shown). The working
tip 652 of the horn 650 is opposed by an anvil 654 mounted on an
axially rotatable roll 656. The folded chassis 614 of the
disposable garment is shown passing between the working tip 652
and anvil 654. The ultrasonic horn 650 1is operated at an
ultrasonic frequency preferably in the range of about 20 kHz to
about 40 kHz, but any other frequency in the normal operating
range between 16 and 100 kHz will be suitable.

Figure 6A shows a cross-sectional view of the seaming
apparatus 600 of Figure 6. The seaming area 40 of the folded
chassis 614 is shown passing between the anvil 654 and the

-working tip 652, as the horn 650 oscillates back and forth, i.e.

toward and away from the anvil 654. The ultrasonic energy of the
seaming apparatus 600 causes the layers of polymericnﬁiteriai of
the seaming area 40 to soften and'flou. thinning or cutting the
seaming area 40 in a first area 658 while fusing the seaming area
40 in the thin marginal areas adjacent the first area 658 forming
a fused mass 660. While the portion 664 of the seaming area 40
which has been cut away from the disposable garment 20, wil)l be
disposed as selvage, the fused mass 660 of the portion 662 of the
seaming area 40 which is still part of the disposable garment 20
will provide to the disposable garment 20 a flangeless seam 10.



36 The anvil 654 of the preferred seam ng apparatus 600 shofFEprm
I s one exanple of an anvil having a chanfered edge. The an |I 3
contacting edge 670. The width of the contacting edge is
letter W and is preferably 5 about 0.030 inches. The

about 15[err]. The width of the anvil 654 is designated b he
is preferably about 0.100 inches. The hdbght of the 10 anvil is e
designated by the letter Hand is preferably about 0.100 inches. Wthout

bei ng bound by any TR@%JVW'@Q to?eﬂw ’prE*erjrﬁd bseJain?Xge%paratus 600 shown
in figure 6A is one example of an anvil having a chamfered edge.
The anvil 654 has a contacting edge 670. The width of the
contacting edge is designated by the letter W' and is preferably
5 about 0.030 inches. The anvil 654 also has beveled edges 680
which form an angle with the contacting edge 670. The angle of .
the beveled edges is designated by the letter A is preferably
about 15°. The width of the anvil 654 is designated by the
 letter W and is preferably about 0.100 inches. The height of the

10 anvil is designated by the letter H and {is preferably about 0.100
inches.

Without being bound by any particular theory, it is believed

that the ultrasonic horn 650 creates, by virture of its high

15 speed low amplitude oscillations, localized frictional losses,
the heat of which causes the polymeric fibers of the seaming area

40 to soften and to fuse. This welding or fusing action is very
rapid and occurs within such a well defined zone as to leave the

surrounding material substantially undisturbed.
20

Examples of methods and apparatus for treating materials

with ultrasonic energy are disclosed in U.S. Patent 3,657,033
jssued to Sager on April} 18, 1972 entitled "Method and Apparatus

for Continuous Cutting and Joining of Thermoplastic Sheet

25 Material®; U.S. Patent 4,400,227 issued to Riemersma on August
23, 1983; U.S. Patent 4,430,148 issued to Schaefer on February 7,
1984; U.S. Patent 4,560,427 issued to Flood on December 24, 1985
entitled "Ultrasonic Seal and Cut Method and Apparatus®; and U.S.
Patent 4,693,771 issued to Payet, et al. on September 15, 1987

30 entitled "Woven Textile Fabric Having and Ultrasonically Cut and
Sealed Edge and Apparatus and Process for Producing Same”; all of
which references are incorporated herein by reference. U.S.
Patent 3,457,132 issued to Tuma, et al. on July 22, 1969 entitled
"Apparatus for Severing and Sealing Webs of Heat Sealable

'35 Packaging Material in a Single Operation", discloses a method and
apparatus for severing and sealing webs of heat sealable material
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with ultrasonic energy are disclosed in30.S. Patent 3,657,0
Sager on April 18, 1972 entitled "N@thod and Appar at us for Cbntlnuous
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i ssued to Schawf eef&mn&a.bruary 7, 1984; U.S. Patent 4,560, 427 issued to

Fl ood on Decenber 24, 1985 _

The present inventors have found that when making the small

5 flangeless seams of the present invention, it is preferable that

the layers of polymeric material of the seaming area 40, have

similar melting points. It is more preferable that the seaming

area 40 be made of layers of the same polymeric méterial. In a

preferred embodiment, each layer of the seaming area 40 will be a

10 nonwoven comprising 100% polypropylene fibers.

A seam having a low tensile strength, i.e., a weak seam, may
be used in a disposable garment having a high degree of lateral
stretch, such as the preferred disposable garment described

15  herein. However, a stronger seam can be produced by increasing
the amount of polymeric material in the longitudinal side regions
88. The amount of polymeric material in the longitudinal side
region can be increased by using polymeric material having a
higher basis weight. If the material of the longitudinal side
20 regions 88 has a low basis weight, amount of polymeric material
in the longitudinal side region 88 can be increased by
introducing additional layers of material to the longitudinal
side region 88 such that the seaming area 40 will contain
sufficient material to form an adequate seam. Embodiments of the
present invention which provide additional layers of material in
the longitudinal side regions 88 and therefore provide additional
material to the seaming area 40, are shown in the fragmentary
sectional views of Figures 7 and 7A. Figure 7 shows the inner
cover 46 being folded over the outer cover 48 in the longitudinal
30 side region 88 to provide three layers of material in the
longitudinal side region 88. Figure 7A shows the outer cover 48
being folded over the inner cover 46 in the longitudinal side

region 88 to provide three layers of material in the longitudinal
side region 88.

25
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Figure 11 shows an alternative embodiment of the present
invention wherein the chassis 14 comprises an outer cover 48



entitled "Utrasonic Seal and Cut Method and Apparatus”; J@ﬂﬁlkﬂﬁﬂENi[ EET
4,693,771 issued to Payet, et al. on Septenber 15, 1987 ,
"Wboven Textile Fabric Having and U trasonically Cut and | ed Edge and
Appar atus and Process for Producing Same"; all of which refeoqugg‘ggg
I ncorporated herein by reference. U S. Patent 3,457,132 g ssued to Tu
et al. on July 22, 1969 entitled Apparatus for Severing fan
Heat Seal able 35 Packagi ng Material in a Single Operatlion”., discloses a
met hod and apparatus for severing and se38i ng webs of heat seal able

mat eri al 37 using thermal energy. This reference is also incorporated
herein

which 1s folded to envelope the elastic side panel members 90 and
formed the longitudinal side regions 88. The absorbent assembly
22 is secured to the outer cover 48 and comprises a topsheet 24,
backsheet 26 and absorbent core 28.

The training pants 20 will also comprise an absorbent
assembly 22. The absorbent assembly 22 of the disposable
training pants 20 1s an insert, i.e. an element formed separately
from the chassis and inserted therein. The absorbent assembly 22

10 1s any absorbent means which 1{s generally compressible,
conformable, non-irritating to the wearer’s skin, and capable of

absorbing and retaining liquids such. as urine and other certais
body exudates.

15 As shown in Figure 2, the absorbent assembly 22 of the
disposable training pants 20 preferably comprises at least an
absorbent core 28 and an outer covering layer comprising a
topsheet 24 and a backsheet 26. The absorbent assembly 22 is
preferably positioned adjacent the inner cover 46 and is

20 - preferably joined thereto by attachment means (not shown) such as
those well known in the art. Suitable attachment means are
described hereinbelow with respect to joining the backsheet 26 to
the absorbent core 28.

25 The absorbent core 28 may be any absorbent means which 1.
generally compressible, conformable, non-irritating to the
wearer’s skin, and capable of absorbing and retaining liquids
such as urine ‘and other certain body exudates. " As shown in
Figure 2 and Figure 4, the absorbent core 28 has a garment

30  surface 100, a body surface 101, side edges 82 and end edges 83.

The absorbent core 28 may be manufactured in a wide variety
of sizes and shapes (e.g., rectangular, hourglass, "T"-shaped,
asymmetric, etc.) and from a wide variety of 1liquid-absorbent

35 materials commonly used in disposable diaperz and other absorbent
articles such as comminuted wood pulp which 1. generally referred
to as airfelt. Examples of other suitable absorbent materials
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wraps, absorbent foams, absorbent sponges, superabsorbent
polymers, absorbent gelling materials, or any equivalent matertal
or combinations of materials. The configuration and construction
of the absorbent core may also be varied (e.g., the absorbent
core may have varying caliper zones, a hydrophilic gradient, a
superabsorbent gradient, or 1lower average density and lower
average basis weight acquisition zones; or may comprise one or
more layers or structures). The total absorbent capacity of the
absorbent core 28 should, however, be compatible with the design
loading and the intended use of the disposable garment 20.
Further, the size and absorbent capacity\of the absorbent core 28
may. be varied to accommodate wearers ranging from infants through
adults.

A preferred embodiment of the absorbent assembly 22 has a
symmetric, modified hour-glass shape absorbent core 28. While a
preferred embodiment of the absorbent assembly 22 has a modified
"hourglass-shaped absorbent core 28, it should be understood that
the size, shape, configuration and total absorbent capacity of
the absorbent core 28 may be varied to accommodate wearers
ranging from infants to adults. Therefore, the dimensions, shape
and configuration of the absorbent core may be varied (e.g., the
absorbent core may have a varying caliper, or a hydrophillic
radiant, or may or may not contain absorbent gelling materijals).
An exemplary absorbent structure for use as the absorbent core 28
of the present invention that has achieved wide acceptance and
commercial success is described in U.S. Patent 4,610,678 entitled
"High-Density Absorbent Structures® issued to Weisman and Goldman
on September 9, 1986. U.S. Patent 4,673,402 entitled “Absorbent
Articles With Dual-Layered Cores® issued to Weisman, Houghton,
and Gellert on June 16, 1987; and U.S. Patent 4,888,23] entitled
"Absorbent Core Having A Dusting Layer® issued to Angstadt on
December 19, 1989; also describe absorbent structures that are
useful in the present invention. Each of these references are
incorporated herein by reference. The absorbent core 28 is



region can be increased by using polyneric material havig a hlgher basi s
wei ght . If the material of the |ongitudinal side 20
| ow basi s wei ght, amount of polymeric material in the
region 88 can be increased by introducing additiopa
material to the |ongitudinal side region 88 such that ibaQ%gg ar eaj 4P
wll contain sufficient material to forman adequate Jea ﬁ@ﬁt~ cf
t he 25 present invention which provide, additional |3
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shows the out ercemvimdtedsS long (longitudinal dimension)- and approximately 8
centimeters across the narrowest part of the crotch portion 57.
5  Preferably, the portion of the absorbent core that will be
generally located in the front portion 56 and crotch portion 57
will have a higher basis weight than the portion of the absorbent
core that will be generally located in the rear portion 58. More
preferably, the portion of the absorbent core that will be
10 generally located in the front portion 56 and crotch portion 57
will have a basis weight three times the basis weight of the
portion of the absorbent core that will be generally located in
the rear portion 58. In a preferred embodiment of the absorbent
core 28, about 25.4 centimeters of the absorbent core’s length
15 will be generally located in the front portion 56 and crotch
portion 57 and will have a basis weight of about 0.69 grams per
square inch, and 11.4 centimeters of the absorbent core’s length
will be generally located in the rear portion 58 and will have a

basis weight of about 0.23 grams per square inch.

20

The backsheet 26 is positioned adjacent the garment surface
100 of the absorbent core 28 and is preferably joined thereto by
attachment means {not shown) such as those well known in the art.
For example, the backsheet 26 may be secured to the absorbent
25 core 28 by a uniform continuous layer of adhesive, a patterned
layer of adhesive, or an array of separate lines, spirals, or
spots of adhesive. Adhesives which have  been found to be
satisfactory are manufactured by Century Adhesives, Inc. of
Columbus, Ohio and marketed as Century 5227; and by H. B. Fuller
30 Company of St. Paul, Minnesota and marketed as HL-1258. The
attachment means will preferably comprise an open pattern network
of filaments of adhesive as is disclosed in U.S. Patent 4,573,986
entitled "Disposable Waste-Containment Garment®, which issued to
Minetola and Tucker on March 4, 1986, and which is incorporated
35 herein by reference. An exemplary attachment means of an open
pattern network of filaments comprises several lines of adhesive
filaments swirled into a spiral pattern such as is {llustrated by



bei ng fol ded over the inner cover 46 in the |ongitudinal
provide three layers of material in the |ongitudinal sidg
Figure 11 shows an alternative enbodi nent of the present
the chassis 14 conprises an outer cover 48 38 which i g flol@eDECP 199«

~

 SHERT

envel ope the el astic side panel nenbers 90 and forned the¢ lfongitudi nal

regi ons 88. The absorbent assenbly 22 is secured to the ¢puter cover#g8-eahd
conprises a topsheet 24, backsheet 26 and4absorbent core '

10

15

20

25

30

35

venti on wher€lfn

sjd

112

the apparatus and methods shown in U.S. Patent 3,911,173 {issued
to Sprague, Jr. on October 7, 1975; U.S. Patent 4,785,996 {ssued
to Ziecker, et al. on November 22, 1978; and U.S. Patent
4,842,666 issued to Werenicz on June 27, 1989. Each of these
patents are incorporated herein by reference. Alternatively, the
attachment means may comprise heat bonds, pressure bonds,
ultrasonic bonds, dynamic mechanical bonds, or any other suitable
attachment means or combinations of these attachment means as are
known in the art.

The backsheet 26 is impervious to liquids (e.g., urine) and
is preferably manufactured from a thin plastic film, although
other flexible liquid impervious materials may aiso be used. As
used herein,- the term "flexible" refers to materials which are
compliant and will readily conform to the general shape and
contours of the human body. The backsheet 26 prevents the
exudates absorbed and contained in the absorbent core 28 from
wetting articles which contact the disposable training pants 20
such as bedsheets and undergarments. The backsheet 26 may thus
comprise a woven or nonwoven material, polymeric films such as
thermoplastic films of polyethylene or polypropylene, or
composite materials such as a film-coated nonwoven material.
Preferably, the backsheet is a film having a thickness of from
about 0.012 mm (0.5 mi1) to about 0.051-mm (2.0 mils).

The size of the backsheet 26 is dictated by the size of the
absorbent core 28 and the exact disposable garment design
selected. In a prefet?red embodiment, the backsheet 26 will wrap
around at least the absorbent core and possibly over the edge
portions of the topsheet 24 in at least the crotch portion 57, so
that the elasticized .leg cuff 32 will be free from any backsheet
material, and, thus, are not inhibited by the backsheet material.
Alternatively, the topsheet 24 may wrap around the core and under
the edge portions of the backsheet 26 in at Jeast the crotch
portion 57, or the topsheet 24 and backsheet 26 may be
"side-notched” in the crotch portion 57 so that the elasticized
leg cuffs 32 are not inhibited by the backsheet material,
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the backsheet 26 by attachment means (not shown) such as those
well known in the art. Suitable attachment means are described
with respect to joining the backsheet 26 to the absorbent core
28. In a preferred "embodiment of the present invention, the
topsheet 24 and the backsheet 26 are Joined directly to each
other in the areas extending beyond the absorbent core 28 and are
indirectly joined together by directly Jjoining them to the
absorbent core 28 by the attachment means (not shown).

The topsheet 24 s compliant, soft feeling, and
non-irritating to the wearer’s skin. Further, the topsheet 24 is
liquid pervious permitting liquids (e.g., urine) to readily
penetrate thrbugh its thickness. A suitable topsheet may be
manufactured from a wide range of materials, such as porous
foams; reticulated foams; apertured plastic films; or woven or
nonwoven webs of natural fibers (e.g., wood or cotton fibers),
synthetic fibers (e.g., polyester or polypropylene fibers), or a
combination of natural and synthetic fibers. Preferably, the
topsheet 24 is made of hydrophillic material comprising about 20%
to 30% rayon so as to feel wet and signal a discharge of urine to
a toilet training child.

There are a number of manufacturing techniques which may be
used to manufacture the topsheet 24. For example, the topsheet
24 may be a nonwoven web of fibers. When the topsheet comprises
a nonwoven web, the web may be spunbonded, carded, wet-laid,
meltblown, hydroentangled, combinations of the above, or the
Tike. A preferred topsheet is carded and thermally bonded by
means well known to those skilled in the fabrics art.- A suitable
topsheet is manufactured by Fiberweb North America and available
as 80/20 polypropylene/rayon carded thermal)y bonded nonwoven.

While in a preferred embodiment of the present invention,
the topsheet 24 does not form a part of the chassis 14, but is
separately manufactured and inserted as part of the absorbent
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those well known in the art. Sui tabl e attachnment nagn
her ei nbel ow with respect to joining the backsheet 26 tojkpy
28. 25 The absorbent core 28 may be any absorbenf |[r
general ly conpressible, conformable, non-irritating to §hg

ﬁ%grer : skiyn,
and capabl e of absorbing and retaining liquids such as jurjin RETRE!
certain body exudates. As shown in Figure 2 and Fi gure }4,+h

core 28 has a garnent 30 surface 100, a ,jody surface 101, side edges 82
and end edges 83. The absorbent core 28 may be nanuf actUretd iu B~wWi-cle _;

variety of sizes and shapes (e.g., rectangular, hourglass, "T"-shaped,

asymmet vl c, LS Jas3Ribil’ #4" w“t‘ilﬁa SLRLY LR cha8di <1859 B Hade i thout

materials commonly use apers f Ber absor bent ticles
such as conmi nut &% HRART ﬁ%ﬁeﬁ i apd |t§°g@?é¥‘%ﬁq? ref Feﬂ’s""be“ assembly
22 may extend beyond the edges of the backsheet 26 in at least

the front and rear portions 56, 58 of the chassis 14 such that

5 the topsheet 24 will be disposed over the elastic side panel
members 90 and form the inner surface of the chassis 14 (shown in
Figure 10). In this embodiment, at least a portion of the
topsheet 24 is subjected to mechanical stretching in order to
provide a "zero strain® stretch laminate that forms the

10 elasticized side panels 30. Thus, the topsheet 24 of this
embodiment should be elongatable, preferably drawable, but not
necessarily elastomeric, so that the topsheet 24 will, upon
mechanical stretching, be at least to a degree permanently
elongated such that it will not fully return to its original

15 configuration. However, this embodiment is not preferred because
urine may "wick® beyond the central region 68 of the chassis 14
and fail to be contained within the absorbent assembly 22.

While particular embodiments of the present invention have
20 been illustrated and described, it would be obvious to those
skilled in the art that various other charges and modifications
can be made without departing from the spirit and scope of the
invention. It is therefore intended to cover in the appended
claims all such changes and modifications that are within the

25 scope of this invention.

What is claimed is:



to ascairfelt. Exanples of other suitable absorbent materials 39

I ncl ude creped cel |l ul ose waddi ng, neltbl owmn polyners including coform
cross-linked cellulosic fibers, tissue including tissue waps, absor bent
f oans, absor bent sponges, super absor bent pol yners, absorbent gelling
materials, or any equivalent material 5 or conbinations of materials.

The conflguratlon and construction of the absorbent core may al so be varied
(e.g., the absorbent core may have varying callpe

ilic
gradi ent,” a superabsorbent gradient, or |ower ave umm“ml ”mirower
aver age basi S wei ght acquisition zones; or may Corrprl e onet ors =
. 44
WHAT IS CLAIMED ISt

1. A wmethod of making a disposable garment having flangeless, separable

seams, characterized in that the method comprises the steps of:

(a) providing a chassis comprising 'a front portion having longitudinal
side regions, side panels, and a' waistband, said froat portion comprising,
at least in said 1ongitud1na‘l sfde vegions, a polymeric materia'l. a rear-
portion opposed to said front portion, having longitudinal side regions,
side panels, and a waistband, said front portion comprising,.at least in
said longitudinal side regions, a polymeric material having a similar
melting point as said polymeric material of said longitudinal side regions

of said front portion; and a crotch portion between said front portion and
said rear portion;

{b) superposing said longitudinal side i'égions of said front portion with

said longitudinal side regions of said rear portion to form a first
seaming area and a second seaming area;

(c) simultancously sealing and cutting a portion of said first seaming
area by inputting mechanical energy, préferably ultrasonic energy, to said
first seaming area sufficient to cause the polymeric material of said
first seaming area to flow and thin away to sever the polymeric material
in a first area while simultaneously bonding the polyweric material in a
marginal area adjacent said first area to form a first flangeless seam

comprising a wass of fused polymeric material, which extends from the

disposable garment 1/16 of .an inch or less and forms a first leg-opening;
and '

(d) simultaneously sealing and cutiing a portion of said second seaming
area by inﬁutting mechanical energy, preferably ultrasonic energy, to satd
second seaming area sufficient to cause the polymeric material of said
second seaming area to flow and thin away to sever the polymeric material -
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10 more |ayers or structures). The total absorbent capacity of the
absorbent core 28 shoul d, however, be conpatible with the design | oading

and the intended use of the disposable garnment 20. the size and
absorbent capacity of the absorbent core 28 may be m&%@/’”g date
wearers ranging frominfants through 15 adul ts. ﬂ”ﬁWm&nt of
t he absorbent assenbly 22 has a symmetric, nodified hour-gl dss sshape

absorbent core 28. Wile a preferred ﬁﬂbOdlﬂEnt of the absorbent assenbly
22 has a nodified 20 hour gl ass- shaped absorbent core 28, it should be

under st ood thy gt tﬁ?‘sts'agga vﬁ@f’%%m R%&giﬁtbbﬂcﬁnﬁ”&et Bﬁ%eﬁ'hzs‘%{&ﬁm Gapacity
of the absorb core varl 0 ac onED dat e reff éﬁgg gﬁ from
infants to ad@rgipal 'ﬂf&?eﬁ@#ﬁe“tt maidyif, ﬁ%l‘ﬁﬁ’s oshY aﬁ%f"’&'g g8t
t he absor bentcogprisimgpya masyaof efused. golymehis mterial which extends from the
disposable garment 1/16 of an inch or less and forms a second leg-opening,
and a waist-opening substantially encircled by said front waistband and
said rear waistband, said second leg opening being separated from said
first leg opening by said crotch portion.

2. The method of Claim 1, wherein said step of providing a chassis comprises'
providing a chassis which additionally comprises an inner cover and an
outer cover secured to said inner cover, said outer cover and said inner
cover having similar melting points such that said longitudinal side
regions of said front portion and said longitudinal side regions of said
rear portion each comprise two layers of material having similar melting
points, preferably said longitudinal side regions of said front portion
and said longitudinal side regions of said rear portion each comprise 3 or
more layers of material having similar melting points.

3. The method of Claim 1 or 2 wherein said layers of material of said

longitudinal side regions comprise the same material, and preferably
comprise a 100% polymeric nonwoven.

4. The method of any of the preceding claims comprising the additional “step
of securing an absorbent assembly to said inner cover, preferably saic_l
absorbent assembly is an insert comprising a topsheet, a backsheet secured

to said topsheet, and an absorbent core interposed between said topsheet
and said backsheet.

5. The method of any of the preceding claims wherein said first flangeless
seam and said second flangeless seam each comprise a mass of fused
polymeric ﬁateria'l which forms a splice between said front portion and
said rear portion.

6. A disposable garment made according to the method of any of the preceding
claims. '
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25 absorbent core may have a varying caliper, or a hydrophillic radiant,
or may or may not contain absorbent gelling materials). An exenplary
absorbent structure for use as the absorbent core 28 of the present

i nvention that has achi eved w de acceptance and conmerci al success is
described in U S. Patent 4,610,678 entit#bed 30 "Hi gh-Density Absorbent
Structures issued to VElsnan and Gol dnman on Septenber 9, 1986. U.S. Patent
4,673,402 entitled Absorbent Articles Wth Dual - Layered Cores" issued to
Wi sman, Houghton, and Gellert on June 16, 1987; and U S. Patent 4,888, 231

S S S S R R

by reference. The absorbent core 28 is

ABSTRACT

A method of making and a disposable garment manufactured from a
fusion-slit chassis having a pair of seams. The seams are formed
by folding the chassis in the crotch portion so that the
longitudinal side regions of the front portion and rear portion
are superposed to form seaming areas; each seaming area is
treated with ultrasonic energy sufficient to sever the material
of the seaming area in a first area while simultaneously bonding
the material of the seaming area in a marginal area adjacent the
first area to form a flangeless seam which extends from the
disposable garment 1/16" or less, preferably 1/32" or less, and
in a preferred embodiment will form a splice between the front
portion and rear portion of the chassis. The seaming area will
consist of layers of polymeric material and in a preferred
embodiment will consist of nonwoven webs of 100% polypropylene

fibers.

FIGURE 1
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40 preferably a batt of airfelt and particles of absorbent gelling

material, about 13 centineters wide (lateral dinension),

about 37

centimeters |l ong (longitudinal dinmension) and approxinately 8

centinmeters across the narrowest part of the crotch port'iﬁﬁiﬁcmaﬁﬂ1
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portion of the absorbent core that will be generally located in the rear
portion 58. In a preferred enbodi nent of the absorbent core 28, about 25.4
cenfimeters of the absorbent core's length 15 will be generall

in the front portion 56 and crotch portion 57 and will h ' L
of about 0.69 grans per square inch, and 11.4 centineter t
core's length will be generally located in the rear portijo L
have a basis wei ght of about 0.23 @/d#s per square inch. TUﬁZﬁﬁﬂKQﬂ et
26 is positioned adjacent the garnment surface 100 of the hbkorbent ¢

and is preferably joined thereto by attachnment neans (not}s such as
those well known in the art. For exanple, the backsheet 26 nm
to the absorbent core 28 by a uni form ti nuous | ayer of adhesive, a

patterned Z///
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| ayer of adhesive, or an array of separate lines, spirals, or spots of

adhesi ve. Adhesi ves which have been found to be satisfactory are
manuf act ured by Century Adhesives, Inc. of Colunbus, Chio and marketed a
Century 5227; and by H B. Fuller 30 Conmpany of St. Paul, M nnesota an

marketed as HL-1258. The attachment neans will preferaply. conprise—an—e

pattern network of filanments of adhesive as is disclose

S
d

4,573,986 entitled "Di sposabl e vasteéqutainnent Gar nent o)
M netol a and Tucker on March 4, 1986, 'and which is incot e
by reference. An exenplary attachnent neans of an open o]
filaments conprises several |ines of adhesive filanents

spiral pattern such as is illustrated by
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41 the apparatus and nethods shown in U S. Patent 3,911,173 issued to
Sprague, Jr. on Cctober 7, 1975; U. S. Patent 4,785,996 issued to Zi ecker,

et al. on Novenber 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz
on June 27, 1989. Each of these 5 patents are incorporated herein by
reference. Alternatively, the attachnment neans nmay conprise heat

bonds, pressure bonds, ultrasonic bonds, dynam c nmechani cal bonds, or any
ot her suitable attachnment means or caonbinations of these attachnent neans
as are known in the art. 10 The back4#é8t 26 is inpervious to |iquids

(e.g., urine) and is preferably manufactured fron1ar%hhnay4au44;4+44]
al though REPLACEMENT SHEET|
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other flexible liquid inpervious nmaterials may al so be used. As used
herein, the term"flexible" refers to materials which are 15 conpl i ant
andwill readily conform to the general shape and contours
body. The backsheet 26 prevents the exudates absorbed ‘
in the absorbent core 28 fromwetting articles which contact it he di sposabl e
training pants 20 such as bedsheets and undergarnents. The backsiEetQCH199%y

t hus 20 conpri se a woven or nonwov naterial, polyneric fil such as
thernoplastic films of polyethylene or polypropylene, r ‘conposite
material s such as a figdgn coat ed jponwoven material . Preferd@ol y,  the

backsheet is a filmhe#ng a thi"Ckness of froma%gut 0.0 MM (0.5 mil) to
about 0.°051 mMm (2.0 nrils). 25 fThe si B4 f the ba heet :26 s dictated by
the size of the‘Sa Pt \ L
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absorbent core 28 and the exact disposable garnment design selected. In a
preferred enbodi nent, the backsheet 26 wll wap around at |east the
absorbent core and possibly over the edge 30 portions of the topsheet 24
in at least the crotch portion 57, so that the elasticized |leg cuff 32 will
be free fromany backsheet material, and, thus, are not inhibited by the
backsheet material- Alternatively, the topsheet 24 may wap-around the.core
and under the edge portions of the backsheet 26 in at |egst the crotch 35
portion 57, or the topsheet 24 backsheet 26 T’s :
"side-notched” in the crotch portion so that the el asfptrgE ' =

32 are not inhibited by the backsheet material.
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42 The topsheet 24 is positioned adjacent the body surface 101 of the
absorbent core 28 and is preferably joined thereto and to the backsheet 26
by attachnent neans (not shown) such as those well known in the art. \
Sui tabl e attachnment neans are described 5 with respect to Lg;Q §
backsheet 26 to the absorbent core 28. In a preferred enbgdi ;qg&‘
present invention, the topsheet 24 and the backsheet 28 o N

to each other in the areas extending 5 ond the absor beyid;
indirectly joined together by direct? Jjoining themto t
core 28 by the attachment neans (not shown). The  topshg
conpl i ant, sof t feeling, and non-irritating to the
Further, the topsheet 24 is liquid pervious permtting |iqQ

-urine) to readily
662
658, 660 ‘ },///
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15 penetrate through its thickness. A suitable topsheet may be

manuf actured froma w de range of materials, such as porous foans;

retircul ated foans; apertured plastic filns; or woven or nonwove#s webs_of

natural fibers (e.g., wood or cotton fibers), synthetic fiber REEUACEN&QH‘SHEET
pol yester or polypropylene fibers), or a 20 conbi nati on of natprat——atrd
synthetic .fibers. Preferably, the topsheet 24 is made of hy rcpthLQE

mat eri al conprising about 20%to 300 qyon so as to feel wet gnd s T 3996
di scharge of urine to a toilet tralnlﬁg child. 25 Therq are—a-nunher |
of manufacturing techniques which may be used to manufacture tlhe topsheet

24. For exanple, the topsheet 24 may be a woven web of fi bers—Whemr—tte —
t opsheet conprises a nonwoven web, the we y be sznbonded, car ded,
wet - | ai d, mel tbl own, hydroent angl ed, conbfnations t he above, or the
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30 I'i ke. A preferred topsheet is carded and thermally bonded by neans
well known to those skilled in the fabrics art. A suitable topsheet is

manuf act ured by Fi berweb North Anerica and avail abl e as 80/ 20
pol ypr opyl ene/ rayon carded thernally bonded nonwoven. 35
preferred enbodi nent of the present invention, the topsheet 2f
forma part of the chassis 14, but ggigeparately manufactured.
as part of the absorbent 43 assenply 22 onto the chassis,
may be nmade without an inner cover 46, and the topsheet 24 g
assenbly 22 may extend beyond the qgges of the backsheet 26

~
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810



the front and rear portions 56, 58 of the chassis 14 such that 5 t he
topsheet 24 will be disposed over the elastic side panel nenbers 90 and
formthe inner surface of the chassis 14 (shown in Figure 10). In this
enbodi mrent, at least a portion of the topsheet 24 is subjected to

mechani cal stretching in order to provide a "zero strain"

that forms the 10 el asticized side panels 30. Thus, RH&AGW
of this enbodi ment shoul d be el ongatable, preferably dr . -
necessarily elastoneric, so that the eet 24 wll, ugo Lcal -
stretching, be at least to a degagz? permanently el gn a?@g?§6tﬁp?&uu
it wll not fully return to its original IS configuratijor t
enbodi ment is not preferred because urine may "w ck"” beygnd the central

region 68 of the chassis 14 and fail to be contained w thri Tire—abserbent
assenbly 22.




Whi |l e particul ar enbodi mrents of the present invention have 20

illustrated and descri bed, it would be obvious to those skilled in the art

been

t hat various other charges and nodifications can be nade w thout departing

fromthe spirit and scope of the invention. It
in the. appended clains all
scope of this invention.

cover
within the 25
CLAIMED | S: 1.

VWhat is clained i
A nmet hod of nmaking a di sposabl e gar nent

seans, the nmethod conprising the stegnghz

is therefore intended to
such changes and nDdifica&Lons t hat . ar.e.
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(a) provi ding a chassis (14) conprising a front portion (56) having

| ongi tudi nal side regions (88), elasticdted side panels (72), and an

el asti cated wai stband (34), said front portion conprising, at least in said
| ongi tudi nal side regions, a polyneric material; a rear portion (58)
opposed to said front portion, having |ongitudinal side regions (88), side
panels (72), and a wai stband (34), said front portion conprisj at | east
in said |ongitudinal side regions, aypplgneric material havin i
melting point as said polyneric material of said |ongitudinal
of said front portion; and a crotch portion (57) between sai
(56) and said rear portion (58); (b) super posi ng said | ongi
regions (88) of said front portion with said |ongitudinal si

area (40); characterised

N
0




in (c) si mul taneously sealing and cutting a portion of said first seam ng
area by inputting nechanical energy to said first seam ng area sufficient
to cause the polyneric material of said first seamng area to flow and thin
away to sever the polyneric material in a first area (658) while

si mul t aneously bonding the polynmeric material in a marginal area (660)

adj acent said first area to forma first flangel ess seam conpgi
of fused polyneric material, which extends fromthe di sposabl ¢
1.59mm (1/16 of an inch) or less and forns a first |eg-opening; &d
si mul t aneously sealing and cutting a % on of said second ge:
I nputting nmechanical energy to said second seam ng area

940 | 940
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/
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45 sufficient to cause the polyneric material of said second seam ng area
to fléw and thin away to sever the polyneric material in a first area (658)
whi | e sinmultaneously bonding the polyneric material in g~agrginal area
(660) adjacent said first area to forma second flangel-.im‘?a- sQUpri sing
a mass of fused polynmeric material which extends fromt :uﬁgh:h"-
garnment 1.59mm (1/16 of an inch) or less and fornms a s¢cend | eg-"op

said rear wai stband, said second | eg ¥EH ng bei ng separlated

first leg opening by said crotch portion. 2.  The ngthod oT™6
wherein said step of providing a chassis (14) conprisesS pravi ding a a5 sSi s
whi ch additionally conpjjses an inner cover
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pan outSIE AR RASPORAUr |drticationaiod®40dA&F-3cover, sai d outer. cover

I nner cover having simlar nelting points such that said

0 Mnal side regions (88) of jsaid front portion (56) and said

qtjgg(Tqm'pH[E&Bg@RrAqgrons (88) of said rear portlon (58) eacF corrprl Se T

ongltudlnal S|de reglons of sald front -ortlon and sald Iongltudlnal si de

LBl DD S T T § _

egi oMETHORAOf 3
avi n§IBE SEAMS mNII: DiﬁP@SABtLﬁ TBAIN]NG BMPRGE‘LMEE rrmmw wher ein
aid layers of material of said |ongitudinal side regions (88) conprise th
ame W%h@chbdibf m@ifg BEE 8Pt Me“g@ﬁi’éﬂt %ﬂn@faét@%@ﬂ%ﬁ )i@%drﬁslﬁ%ﬂél@é%vm%a T
et nogy; 9%5 {;g@ﬁﬁ)ﬂeﬁﬁg qqu,c @&E@g %ﬁé‘&zatsﬁsemafﬂg dipn3hep Of
e_cur g € éag %on sald i 39) er abI y
ai d HBE It PP g <§ jﬂ

superpos orm s ng areas ) each se ing area { 40 ) 1is reate with u trasomc

energy suﬁicxent to sever the material of the seaming area (40) in a first area while
simuitaneously bonding the material of the seaming area (40) in a marginal area adjacent the
first area to form a flangeless seam which extends from the disposable garment 1/16% or less,
preferably 1/32% or less, and in a preferred embodiment will form a splice between the front
portion (56) and rear portion (58) of the chassis. The seaming area (40) will consist of layers
of polymeric material and in a preferred embodiment will consist of nonwoven webs of 100 %

polypropylene fibers.
e Figure 1.
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backsheet (26) secured to said topsheet, and an absorbent core (28)

i nterposed bet vveen said-topsheet (24) and sai d backsheet (26). 5. The
net hod of an - cl ai s wher ei el ess seam
(10) and sai M Im “jﬂ s seam (}f) edgeut E of 46

fused pol yrre forms a splide jbetween said fir¢gnt portion

(56) and said rear portion (58) 6. A di sposaQI&aAuarZﬁ%t made accordi ng
to the nethod of any of the preceding clainsj |

WHAT IS CLAIMED IS:

1. A method of making a disposable garment having separable seams, the
method comprising the steps of:

(a) providing a chassis (14) comprising a front portion (56) having
longitudinal side regions (88), elasticated side panels (72), and an
elasticated waistband (34), said front portion comprising, at least in
said longitudinal side regions, a polymeric material; a rear portion
{58) opposed to said front portion, having longitudinal side regions
(88), side panels (72), and a waistband (34), said front portion
comprising, at least in said longitudinal side regions, a polymeric
material having a similar melting point as said polymeric material of
said longitudinal side regions of said front portion; and a crotch
portion (57) between said front portion (56) and said rear portion
(58);

(b) superposing said longitudinal side regions (88) of said front portion
with said longitudinal side regions of said rear portion to form a first
seaming area (40) and a second seaming area (40); characterised
in

(c) simuitaneously sealing and cutting a portion of said first seaming
area by inputting mechanical energy to said first seaming area
sufficient to cause the polymeric material of said first seaming area
to flow and thin away to sever the polymeric material in a first area
(658) while simultaneously bonding the polymeric material in a
marginal area (660) adjacent said first area to form a first flangeless
seam comprising a mass of fused polymeric material, which extends
from the disposable garment 1.59mm (1/16 of an inch) or less and
forms a first leg-opening; and

(d) simultaneously sealing and cutting a portion of said second seaming
area by inputting mechanical energy tfo said second seaming area
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sufficient to cause the polymeric matenial of said second seaming
area to flow and thin away to sever the polymeric material in a first
area (658) while simultaneously bonding the polymeric material in a
marginal area (660) adjacent said first area to form a second
flangeless seam comprising a mass of fused polymeric material
which extends from the disposable garment 1.59mm (1/16 of an
inch) or less and forms a second leg-opening, and a waist-opening
substantially encircled by said front waistband and said rear
waistband, said second leg opening being separated from said first
leg opening by said crotch portion.

The method of Claim 1, wherein said step of providing a chassis (14)
comprises providing a chassis which additionally comprises an inner cover
(46) and an outer cover (48) secured to said inner cover, said outer cover
and said inner cover having similar melting points such that said
longitudinal side regions (88) of said front portion (56) and said longitudinal
side regions (88) of said rear portion (58) each comprise two layers of
material having similar melting points, preferably said longitudinal side
regions of said front portion and said longitudinal side regions of said rear
portion each comprise 3 or more layers of material having similar melting

points.

The method of claim 1 or 2 wherein said layers of material of said
longitudinal side regions (88) comprise the same material, and preferably
comprise a 100% polymeric nonwoven.

The method of any of the preceding claims comprising the additionally step
of securing an absorbent assembly (22) to said inner cover (46), preferably
said absorbent assembly is an insert comprising a topsheet (24), a
backsheet (26) secured to said topsheet, and an absorbent core (28)
interposed between said topsheet (24) and said backsheet (26).

The method of any of the preceding claims wherein said first flangeless
seam (10) and said second flangeless seam (10) each comprise a mass of
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fused polymeric material which forms g j id_froht portion
(56) and said rear portion (58).

6. A disposable garment made according to the method of any of the
preceding claims.
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METE'IOD OF MAKING A DISPOSABLE TRAINING PANT HAVING FUSION-SLIT
SIDE SEAMS AND DISPOSABLE TRAINING PANT PRODUCED THEREFROM

ABSTRACT

A method of making and a disposable garment manufactured from a
fusion-slit chassis having a pair of seams. The seams are formed
by folding the chassis in the crotch portion so that the
longitudinal side regions of the front portion and rear poftion
are superposed to form seaming areas; each seaming area is
treated with ultrasonic energy sufficient to sever the material
of the seaming area in a first area while simultaneously bonding
the material of the seaming area in a marginal area adjacent the
first area to form a flangeless seam which extends from the
disposable garment 1/16" or less, preferably 1/32" or less, and
in a preferred embodiment will form a splice between the front
portion and rear portion of the chassis. The seaming area will
consist of 1layers of poiymeric material and in a preferred
embodiment will consist of nonwoven webs of 100% polypropylene
fibers.

FIGURE 1



