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adhesive fastening device, improperly fastening the device may render the entire product

unusable. For example, in diaper applications, repositioning a tape tab that has been fastened
improperly may result in tearing the outer cover of the diaper and/or a reduction in the adhesion
performance of the tape tab adhesive. In order to help prevent such problems, these types of
fasteners often require inefficient designs such as extra material usage, which can add to the cost
of the products and reduce the flexibility of the fastening device.

Other systems such as buttons, snaps, ties and hooks and eyes, are limited in that they
only connect discrete points. Fastening at a discrete point allows material around the fastener to
rotate about the discrete points. If more than a single point is connected, these systems generally
require more than one fastening device per closure to span the attached area and limit retention.
Multiple connections can be cumbersome and may result in gapping between the discrete
fastening device components, particularly if the connection is under stress. These systems also
require alignment of each fastening device to create the connections desired. Multiple

connection fasteners are also typically stiff and as a result, may be uncomfortable to wear.
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The present invention is directed to an improved article fastening device. The present
invention provides an in plane engagement (IPE) fastening device that provides a preferred
combination of fastenability, flexibility, load bearing, and minimal deformation. The in plane
engagement fastening device simplifies and facilitates proper fastener alignment during the
fastening process. The in plane engagement fastening device may be suitable for use with any
article. Suitable articles include disposable absorbent articles such as diapers, catamenial pads,
bibs, body wraps, packages, and the like. Other suitable articles include clothing such as a baby
one piece outfit, preferably with the fastening device in the outfit’s crotch region. The fastening
device can also be used on reclosable packages, cartons, bags and other containers.

Modifications in the size, shape, and strength of the in plane engagement fastening
device can make it suitable for more high load bearing applications such as seat belts, straps,
building materials, etc. Accordingly, the following examples of uses for the fastening device

should not be considered to limit the scope of the present invention.
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WO 03/105740 PCT/ US03/ 18153 I n one enbodi ment, the article to be fastened
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FI GURE 2Asstimtigurithe3fastening drvics pedieiweereni ew of the present invention in a
fastened confi gy RelBits cited are, in relevant part, incorporated herein by reference; the citation of
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invention.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and distinctly

claiming the subject matter which is 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 numerical designations are used to
designate substantially identical elements, and in which:

FIGURE 1 is a perspective view of the present invention on an absorbent article;

FIGURE 2A is a plan view of a fastener of the present invention engaged;

FIGURE 2B is an end view of the embodiment of the fastening device shown in FIGURE
2A;

FIGURE 3 is a perspective view of the present invention in a fastened configuration;
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3 WD 03/105740 PCT/US03/ 18153 FIGURE 4 is a perspective view of a beam
under load in the z-direction; FIGURE 5 is a perspective view of a
simplifi ewosdspsmenber under load in the x-direction; Fl GRAI®3IS15a pl an
view of a fastening device on an ot herw se conventional absorbent article
inits flat-out, uncontracted state with the body-facing surface of the
absorbent article facing the viewer; FIGURE 7 is a perspective view of a
bel ted absorbent article; FIGURE 8 is a perspective view of an enbodi nent

of the presentyj [ n.a piece.o bahy clothing; FIGURE 9 is a plan
vi ew of Ioa tab lﬂe%er?is%e&f?@@gﬁwiogagw "H‘HXI\}PWBT‘? zfliveglipnierber : FI GURE 1
OB is an end VvFIENRE S {shepessplatide viewbf ofimphted st hRHLBAIEMLEN ﬁl&?&l‘-’\ﬁrewonﬂ GURE
10A; FlI GURE 11Ff(?3)1& ?Iiagﬁéi ew of ~a_tab menber; FIGURE 12 1s a plan viéw of
a sl ot member and a tab® REROETY O ¢ frsicBing deieh omn efbemimgrgnvenfioraURBotent s a
per spect i waetiaké éwito flaoutalmeoRrdoRt ;stakd PRER Jhcrleid ﬁlrﬁcé);é‘f C%%E%EJI%%C é{'ﬁ%}’é’ of a

tab menberfa(\//]\l,}'ltttﬁegi tgb stiffening engagenent "portion; F are a
per spective ew 6'7a sl ot nenber; FIGURE 16 is a pl an view of a sl ot

menber ;  Fl GUREFIGURES? 1 afpkRfectinew bt #bekk@ibsiB Sl F! CURE 18 is a
GURE 19 is a perspective view of a

per spective Vﬁw é’;l sl ot nmepber; FI '

housi ng sl ot - B1AQeStye Xep o ee eaberimer of thie\peesvntanveotfioradrt episat & r od
and socketbabyclphmpe engagenent fastening devices; FIGURES 21 A-B are a
perspective view of alternate rod and socket in plane engagenent fastening
devi ces; FI GURECYRE%s a pjsa vispeaf witabemenibewy of an conbi nation rod and socket,

and tab nenberrigoele 19Qk i | ane engagenent fastening devi ce;
FI GURE 23A is a plan vi eevB% a{;vtg)lgg;[/a%é%ﬁ%grr’m ty test fixture before a | oad

is applied; A 1988s imsend visvweof thd enbodimehhe thoflytegandeicaistond 8 $tGikxt ur e
after a lqgg. is applied; FIGURE 23Cis a plan view of a body conformty
test sanpl e;

FIGURE 11 is a plan view of a tab member;

FIGURE 12 is a plan view of a slot member and a tab member with longitudinal overhang;

FIGURE 13 is a perspective view of a tab member;

FIGURES 14A-C are a perspective view of a tab member with a tab stiffening engagement
portion;

FIGURES 15A-B are a perspective view of a slot member;

FIGURE 16 is a plan view of a slot member;

FIGURE 17 is a plan view of a slot member;

FIGURE 18 is a perspective view of a slot member;

FIGURE 19 is a perspective view of a housing slot member;

FIGURES 20A-D are a perspective view of alternate rod and socket in plane engagement

fastening devices;

FIGURES 21 A-B are a perspective view of alternate rod and socket in plane engagement
fastening devices;

FIGURE 22 is a perspective view of an combination rod and socket, and tab member and
slot member in plane engagement fastening device;

FIGURE 23A is a plan view of a body conformity test fixture before a load is applied;

FIGURE 23B is a plan view of the body conformity test fixture after a load is applied;

FIGURE 23C is a plan view of a body conformity test sample;

FIGURE 24A is a perspective view of tensile buckling;

FIGURE 24B is a plan view of slot deflection;
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FI GURE 24A is a perspective view of tensile buckling; FIGURE 24B is a plan
view of slot deflection; 4 WD 03/105740 PCT/US03/ 18153 FIGURE 25 is a plan
vi ew of awucedsaisme deformation test fixture; FlIGURE 26A i eca/ypsoanssssew of a
sl ot nmenber test sanple of the fastening device of the present invention;
FI GURE 26B is a cross sectional view of the enbodi ment of the slot nenber
test sanple shown in FIGURE 26A; FIGURE 27A is a plan view of a tab nenber
test sanple of the fastening device of the present invention; FlGJRE 27B

IS a Cross secfy j f.the enbodiment of the tab nenber test sanple
shown in FI GURfITE 27 ;Z%S% V?éw%iagerﬁguvﬁldgﬁ’r@?t@%tﬁfg’&“‘?ab nmember test sanple
of the fast eni RgURE/ 2@k is0f plh @iewpifesdsttmdnbee bt @mpledr @xﬁ%st&ﬁlﬁ’g H&iR FHRSS

sect i onal A}{&gﬁ(_&k .he enbodi nent of the tab nmenber test sanple shown in
FI GURE 28A. I°EED" DESCRI PTI ON OF THE | NVENTI ON Whi l e this specification

concl udes Wi t HFIGURBMSEA e béttibial PRIV R nHelindRfoths libNGtldt: & Al ing
t hat V\/nichhci)s rgfg W&é s the invention, the invention can be nore readily
under st ood " h" § ol l owi ng detail ed description and draw ngs. The

present i nventFIGURE DM deSplan Fleedrkl 8b }H%ﬁqbérecgé'ﬂrsﬁmglg%% Bl e %V& e ogg{ | ous
aspects of the invention are herein described In terns of air absor it

article s per. However, it is readily apparent that the present
i ti G - i ch,as .di sposabl e
invention may EGEREIEBR4S %Qv_r&s@ sécﬁ_&ﬁa@%e@t ! Iee%lgt%odﬁljle%tsofstﬁe ELR é‘%@l’lﬁ)ﬁ]d%?t gsa?lﬂlé nts.

absor bent gr ainin ants, incontinence Incontine
absor bent 8 ‘?‘WslérFtIéU, Rﬁizﬁﬁér hol ders and |iners, feninine hygiene garnents,

bibs and any. QUEEREAEA £lEMNAEEIIR 1T LARPENN, ATV LER WAL NS o re

characteristics herein disclosed is
her ei n haPESFR&VEHIOpW ng meani ngs: "Absorbent article" refers to devices

that absorb a Y i.qul d. ..Absor be articles are generally placed
agai nst or i nrl_lggg%ﬁn%%@s%‘é%%g“fé%“&;“S‘r’ O?&ha‘? Eiﬂ%’gglg}en’i?ftg%@gﬂ?n@ﬁ‘dmﬁéﬁp%kn t he
vari ous esitatie$IGRER8Aged from the body. Two exanpl es include diapers and
fem nine panty |liners.

DETAILED DESCRIPTION OF THE INVENTION

While this specification concludes with claims particularly pointing out and distinctly

claiming that which is regarded as the invention, the invention can be more readily understood
through the following detailed description and drawings.

The present invention provides a flexible yet secure fastening device. Various aspects of
the invention are herein described in terms of an absorbent article such as a diaper. However, it
is readily apparent that the present invention may also be used to fasten other articles such as
disposable absorbent training pants, incontinence briefs, incontinence undergarments, absorbent
inserts, diaper holders and liners, feminine hygiene garments, bibs and any other article wherein a

fastening device with the characteristics herein disclosed is desired.

DEFINITIONS

The terms used herein have the following meanings:

"Absorbent article" refers to devices that absorb and contain liquid. Absorbent articles
are generally placed against or in proximity to the body of the wearer to absorb and contain the
various exudates discharged from the body. Two examples include diapers and feminine panty
liners.

"Disposable" is used herein to describe articles that are generally not intended to be

laundered or otherwise restored or reused. For example, they are intended to be discarded after a
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"Di sposabl e” is used herein to describe articles that are generally not
intended to be |aundered or otherw se restored or reused. For exanple,
they are wu®ndedot o be di scarded after a 5 WD 03/105740 He@Tv40Sa8¥5318153
single use and, preferably, to be recycled, conposted or otherw se

di scarded in an environnentally conpatible manner. "Di sposed” is used to
mean that an elenent(s) is forned (joined and positioned) in a particular
pl ace or position as a unitary structure with other elenents or as a

separ at e elighents t "Di aper" refers to_an
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| b/in2 (.9BBickiat phes capdsition dsesmitalrseteablin othaeetérﬁm%rd}%@la' s@?aqgt% Il 8nor

el enent ated by fluid under pressures of O.
(3.4471ci Iﬁ‘)lﬂgc?)t&st((:’(i1 %ﬂereﬁneeg More preferably, the i nperneabl e article or

el ement is not "D&ﬂ@ef"rraie&do btj absbibest AL EenBh By RIS iRfantd o Qc\lljn Qér{tlgentgs 83

Ki opascala%mﬂ ; "Joi ned" enconpasses configurations R oeement
is directly se}éed?‘g?f P§%another element by affixing the element directly to

t he ot her el emefinperafeableoiy, i 1@‘&&%0@?&%&1&?&&)@ ?Jl)’l GE ﬁg a%cf%rg%%]e%{%,ghat

indirectly or di rectl){) t 0 anot her "el enen
i nt er medi At OLBHSERIES)bY fii thrpuginthe gntire aﬁeecalfomlxbdmbﬁ df e apidieinded (& oae

"Directly of 011868/ @€ "SiotR t 0| n ach ot her wi t hout
any internediate e(lejerrent)lg Ca(ﬂ %&t ﬁlg}@feé}a%& ween: e@f)tarttc r OTt FmeRb a0t

j oi ni ng t REncEpiEdEy flgid undey, pr@sta@res afcﬂteﬁmle()s 447 IkﬂobaB(ﬁDtdr‘Iesj; oma%ref@ﬁt@r &t O

el enent s n, el enment o
than the h@eﬁﬁﬁabwngéﬂgﬁlg%r%b%%@%o&y ?ted% éﬁ‘édr 'éndteeﬁp’teﬁsé‘reﬁé%f éé)ntb/lgzef(ﬁéﬁtl on
of a fast%’r‘n‘?ﬂ%ﬁag@vie@% in the fastened confl guration per force (kgf) of

conpressi ve de 14 ste i ng device. The body conformty of
a fastening deﬁngeg r?gé}n{?g?sgs %"snéﬁg%ra °f90% 2 Slomen isgiingeili seeured taatfodler ened

conf i gur a?lﬁmﬁntvhyt dffiking thd elsmerft e tﬂ@h&ﬁtﬁ&eélexﬁaﬁ atnlaecoﬁﬁg&mné %E%B‘}'{
menber 1¥1§nt sgeegrleggl di |ce interl ocked. The body conform ng val te is
nor mal i ze ng 16‘3@ Y& 5By Hoj #othst clsimgain b affixing tthe dbmupt to

ast enl

conform t yltetrmsdmteratehibelr(s) Gattie idlnhiy arefitied iethe BASYeiGRAf OrM ty is nore

desirabl e than,a dy conformty capacit
ot rectgy JomedQ I%f ers to elements Whlgh are %omed to each other without any

intermediate elements joined there between, except for the means joining the elements (e.g. the

adhesive).

"Indirectly joined" refers to elements joined with each other by means of an element or
elements other than the joining means.

“Body conformity” refers to the percent deflection of a fastening device in the fastened
configuration per force (kgf) of compressive deflection load of a fastening device. The body
conformity of a fastening device may be measured with the fastening device in a fastened
configuration with the first fastening member and the second fastening member of the fastening
device interlocked. The body conforming value is normalized for fastening device length in
accordance with the body conformity test method. Generally, a higher body conformity is more
desirable than a lower body conformity capacity.

“Deflection” refers to bending or moving the fastening device with respect to the article
or other locations on the fastening device. For example, a sheet of paper is very flexible and can

deflect in many directions. Deflection is generally caused by non-tensile loads.



" lection" refers to bending or noving the fastening device with respect
t(l:))eI hg article or other Ioca’?i ons on the fastening device. For exanple, a
sheet of papmriosmovery flexible and can deflect in many daresBosIS3
Deflection is generally caused by non-tensile |oads. 6 WO 03/105740
PCT/ US03/ 18153 "Defornation” refers to stretching or shrinking the
fastening device. Generally, deformation occurs under a tensile |oad.
"Rel ative deformation"” refers to 1) the percent ](c)ftfasftlenl lngage;/lncg1

ion in a «fl Jon_ (x-direction) r. of tensile |o
direction (x-d r]gécf&t;llﬁ%%)& 8 ] bRl S e ipstFries idsvipor npriesdle, f or
fastening ngtiorl epags hndena gemciterioaince with the rel ative def ormation test

i lue is nore desirable
than & hi gnor r e RetFrdrine, D) e boresngt fsismine: e séinign n and
" conpri sesdireatian @itmctdnyied ki of kBsilk Al iSP8Edcfidn &lifrectRIng SPINGEIMNe MR | OWS
e.g. a co nent ., but es not preclude the presents of other feat_ures,
el enent s r@ﬁl 8P n?%?“aﬁ@ﬁ%g%%ﬁﬁ%m& ﬁ‘mﬁ’? Iength Recerrdanco it itk tedddfemetion test
defimed i npho.  Bady Contorm ap t SuRAREE Sa8: King R BB (pifh Al AN ©
defined in, the Body Conform ng test ne C _ _ _ _
ggnleral |y d§%°rné‘?t3ﬂ’i‘ivﬁ ®{ oad or force. The specific application of tension is

. ? . . n n he
defined in the Redmrisve dahQimt te et hod En nent,) refers tot
prGOI(:ess of connectﬁé a fi rlgﬁtE ésf?[{ehnicﬁgﬁoﬁe@nbg?e \%?etnhelglggg%rgﬁgfhatfﬁ’g?l_ nig

menmber . ERGEGEROAIheiolles ¢.8 arommencah aiginventt riahtde ticngesda iof sthbeitiss, when

at |east efnRAfk! PR oPlontddBerd &%&nﬁ:ﬁt@& ?@g)ggisg%%gﬁgrf;“c“pi es the same three

di nensi onal space coordinates as _ %h of the second
f ast eni ng rrerrgé‘ﬁpmli@ﬁsi@’(’aefpnség a gherelly combrefshatleni Aglieeragangle abMiea ifms! ot

f ast eni ngggg&r‘@gﬁfmﬁﬂgﬁgﬁ?@ﬁ% for an out of plane engagenent fastening

devi ce begins when astening device starts to have at |east a mnim
contact bet weeriTedseont irefets to faagdnemiiy girétetiie loa@ e f6:He %@@B&iﬁ@&%\)ﬁgﬂﬁiﬂﬂ JFember

and a | oad..¢ j acjty. is created. "Fastened" refers to _ _
engagerren?en?lgﬁé%dﬁgﬁ%dﬁg%ﬁ%ﬁ%(lﬁﬁgﬁfﬂﬂﬁ ghEstaeiedenent fastening device is

configured to (Engaganmtarefond el froRsAElwarbidoheri e thitGlis hdint w@ﬂ rats{w%pd 32‘1
the arti ckaste secopn?) L}f)%lé]tl on. t'r'*AI [ g]lnmante refertzfa;tto.t he %GZI gne_h@r i@g Itrent
position of the TP FEeresy @raé‘i’_éﬁléﬁ? PEAEPICHE erangdvoiict hegimniteg V\ﬁ' n
in the Xyapbrine ofdhe firdi &5te@RE hemb& dcBiiBNhe é&n@ﬁhrec% iﬁ%gls?or%gsg%a&econ%dler% |

A €
results in initial relative position of the eni Sr& At

and the s%tc%%gaﬁ’a@tog RF Hy ses@ediptening maevebexy Forl example, when a tab fastening member

enters a slot fastening member. Engagement for an out of plane engagement fastening device
begins when the fastening device starts to have at least a minimal contact between the first
fastening member and the second fastening member and a load carrying capacity is created.
“Fastened” refers to when engagement is complete and the in plane engagement fastening
device is configured to maintain a connection between the article first portion and the article

second portion.

“Alignment” refers to the designed relative position of the first fastening element and the
second fastening element in the xy-plane when fastened.

“Alignment Step” refers to the step which results in the initial relative position of the first
tastening element and the second fastening element in the xy-plane.

“Fastening System/Device” refers to everything included to align and engage a first
region of an article to a second region of an article. These regions may be part of the same or
different articles. The fastening device has a first fastening member and a second fastening
member that are joined or fastened to connect the first region with the second region. The

fastening device is designed to carry a load that would otherwise separate the two regions. The
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"Fasteni ng Systeni Device" refers to everything included to align and engage
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f ast ener s, mtehecmagrfast@{m &eickastener into which at least a portion of the
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i nterlocki ng f adicAletemberrefestia for isHpeing fastenyes, thapeybet the fagimer nte Wichal e
nmenber i s flasRGhortoNR the MAIBEMbe: ?sflﬁgeﬁe& é%lch Sor slétrkto@ﬁelt Qe aJl St H?r[ the

part of the fastener which is (or includes the porti’ons are
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include a tab, Aall vk 1Strs B @y Il st eners,
the part which is pleace ruprglggt%%%ﬂdc glf%{e%%mﬁég}h% eh%t%lé Fy ect?ron IS

t he mal e ria¢Hadas the'pykibe which efepingerted irdd the[ﬁfzmalmembdr bea pativresfat. Malacl ud| ng

el enent s aj ds hanlc e

"El erent S"rﬁ%% gJ@&ﬁH&ﬁ%e agtraﬂ) %?fl gﬁdg oo]?robebtﬂe cg ﬁ)f)g—lr%(frlo[aﬁgg ??é%% nl?e part

" Subel enenwlgth is pfaegdsupon the;female onsbafio él’ﬁ:&e e beniestios isvhé tbleimehibBer create the
connect | on wi ¢ hsEdeTaLE R Pt et iy EOR oS F b @B o { her
el ement i 91cisomsaldmcaﬂdss&tﬁ1emsgéterrent "Ret ai ni ng Mechani sm' ref ers to the

portion of the f ste er results in the maintenance of th
connect i on. g RREE OrFB‘?rB%Ponsé’ﬁc‘é?@H@ﬁ% Ofﬂ%ﬁﬁ?’fﬁ@“orﬁuée%@%‘? ERsIRto  As

used her eimmdnheftheéleanelﬁ@wmum BRMEr crébfe th cdnBEBibS ddsGed Nor ek 106 npbit-AEhmeNt
72 means enerally uninterrupted or unbroken. The term"intermttent” as

it refers HEPHEY Mpke agrringry cmperiar with o lqepdike cloment it afhegiveerothe ruifaoeief

DI SCUSSI ONithdrit@enith€is 86HsideRY 8 REH-OBmérs, di rected toward the creation of
flexible in pl anet engagenent fasteners. The Coordi nate System The concept
afnllre&ﬁ%

and advant ages &f prihanipm” ysfeanie thenpstipared e fistoprewiichyreddisicids are best
expl ai ned it et @ﬁeec)%née{mrﬁ I‘(\@alnlbe gg;'rﬂ%ﬁfﬂe &Oglgh&@tagd/gly S sn%el;:rrplgnt

coordi nate system used f
As used hereln the term ‘continuous” as it refers to the line of attachment 72 means

generally uninterrupted or unbroken. The term "intermittent" as it refers to the line of attachment

72 means broken or discontinuous.

DISCUSSION

The present invention is directed toward the creation of flexible in plane engagement

fasteners.

The Coordinate System

The concept and advantages of flexible in plane engagement fastening devices are best
explained in the context of a well defined coordinate system. The coordinate system used for the
present invention includes x, y, z directions or axes and xy, xz and yz-planes.

The “x-direction” extends along the surface of the fastening device and/or at least one
piece of the article in a direction parallel to the load that the fastening device is designed to carry.
Preferably, the load is a tensile load. The x-direction may be called the "lateral” or "transverse"

direction. The x-direction is generally orthogonal to both the longitudinal or y-direction and the
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present invention includes x, y, z directions or axes and xy, xz and

yz-pl anes. The "x-direction" extends along the surface of the fastening
devi ce anw/ooos/ias74beast one piece of the article in a direadmwepsisal el to
the | oad that the fastening device is designed to carry. Preferably, the
load is a tensile |load. The x-direction may be called the "lateral" or
"transverse" direction. The x-direction is generally orthogonal to both
the |l ongitudinal or y-direction and the 8 WD 03/105740 PCT/ US03/ 18153

nor nal or r t he fasteni evice and/or article.
Wen t he a%otn?l%:ll (ggltc!sngguda1 ta&H%P Qg!bgne?h\“?eﬁge&glg Vighe ‘%éé‘?"é‘“r Aen Hsvatidlnism gur e

1, the x- diignseobsorvedss énds vmmrecams‘hew&ﬁttlﬁg‘hfey tht R-dirB&iodliek RAdd c‘ﬁ‘aurgfererngﬁlyl oad
ice, The x-direction may inclu

G oot ong™ e ra g IpRECGRETE e ﬁmeﬁéaegfmnggaww%meﬁgmmmayommshe

“primry Idmehdnemthmgmsmﬁth@ﬂdsgﬁ 'd primdrRadbdaghl Hi?é%u@ﬁ ’Flﬂ:e 1J>a% 88%%' t hat
ong

the faste is .designed to carr The " |rect| xten

t he surfacndellggt hStﬁﬁf diretion ?fdg%‘swlegoawha % € fas @@Flgéﬁ‘éceplﬁ é@@ned)fo cetrg article
in a di rectl on "Jgen‘gerdale&tm pettpaid dical Harsuttibet

di rection r%cé% ct |non may beglcalslued etoﬁgwpflfdgct)%%&%{déa& fgtd]g%%c iR The

y-directi orﬁ eglioh e bhrarpopdiculpgp rﬂletmanahatoed béarig directiot.i Dire yand

the 2- di 1 clatétdi mNalliee P bl ol 2P d.on a wearer
shown in Fi the y-di rec%ll on ext ecncfg' \G;IrehF F?I geHmautyhoét 8%??1?1 t8e of

the faste rl?f’ﬁ‘g}{‘?j]éwaé é‘dlfe‘ﬁ@ﬁ@éﬁéwnﬂlrawwmo Whise tlgti atﬂmi:ft is (ardletp‘ér ctblamémch Wardi ed
o e, o g8 el o2 lakes oI, Kool FEARR BRs ittt °"

wi thin about 45 of the
f ast eni ng PE@FIdilar do dles thwéldn tod ticatony cammigd dmy tm tfda;telﬁecalmatehméﬁcévi@é tihe y-

er pendi cig} pection: is gene
gr t Iﬁogona:d rté’f{gmi;lbg1 k%hﬁe & {Stfoglg'ﬁ? tgnﬁl %ﬁ% df‘%e b the iPPRRERigip gl‘h? telisﬂﬁ?{qaééhﬁ“f on

ext ends othe fafteningedesice findssigodd tblverr§ asV@niithih sovi £5° QF th’étpe{-&%gulgq@ gRiece of
the articligectiogne z-direction may be generally perpendicular to the prinmary
Ioad bearing direction. The z- direction nmay be called the "normal," or

"peel " di reCt i Ghe “Mlimntierids gﬂ’n"ellaﬂj/ mh(fgoﬁiildilﬂﬂﬁﬂhe 2QireQRAGHY B Qe 10%%59 ras
shown in g&rhgnet Cp f gthrec teﬁétends out of the surface o
f ast eni ng 86VI QR SH1Is 08 Bt Py %Pf fstraingidedes prons lesst inqe?ldceaﬂth@artlcleed by
t he fast eﬁbﬂz-ﬂ'aememmmg becgeﬁd:r@lgr BekpenddBlar todihk ?ﬁhfa@nlog@ ea'rlﬂg ldﬂgc‘%logl HgEL1 ons

wthin 45 lof .1 he 9% cuI ar to_the | oad hat asténing devicCé€ is
desi gned fircetion d73 ? #s ‘Pempgld geipprin direcionr Wbeltﬁle a]tldc nea:tdl@er 2(Each

directi Onold;afvbmeﬁ adfeadefia§ sBHMYIn P‘@n@m @ﬁyz-@@ecagrb gﬁ%xfdn ou’% h%tslur aICﬁ :.%%et ation

exanpl e, f z-axis of rotation I's rotation a
used her el?F°RP§ flevie iy ApPsndicylar guthe Wigection gﬁtheHaarddcanwdéayfthe qutaﬁedt fasténing

rotation. dedck 4di @Qtzlcﬁ@élo‘ﬁ‘ﬂﬁy ﬁ?ﬁu&' dletrons ﬂ!hﬁ'l LysP 9P !chg:cp\é{eqqg&%@nttg}}!ﬁgg@ when

possi bl e |nce t he positive and negative i rect i ons
system ar d]é%fé?tg}lql%,dewce is designed to carry and/or 45° of the perpendicular to the y-direction.

Each direction defines an axis about which may be an axis of rotation. For example, the
z-axis of rotation is rotation about the z-axis. The rotation used herein will generally follow the
right hand rule for positive rotation. All directions will be discussed in a positive orientation
when possible since the positive and negative directions of the coordinate system are generally
interchangeable as applied herein, except where specifically noted.

The "Xy-plane” i.e. the “tensile load bearing plane” refers to the plane generally
congruent with the longitudinal and transverse directions, which generally correspond to the
surface of the fastening device. As used herein the xy-plane corresponds to the surface of the
fastener as shown in Figure 2A. A fastened in plane engagement fastening device with a first
fastening member and second fastening member may wrinkle/buckle out of the xy-plane as the

fastening members distribute loads placed upon them, but the major distribution of stresses is
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i nt erchangeabl e as applied herein, except where specifically noted. The
"Xy-plane" i.e. the "tensile |oad bearing plane" refers to the pl ane

gener al | ywacongsuent with the | ongitudi nal and transver se rITesIBi1e133, whi ch
generally correspond to the surface of the fastening device. As used
herein the xy-plane corresponds to the surface of the fastener as shown in
Figure 2A. A fastened in plane engagenent fastening device with a first
fasteni ng nenber and second fastening menber nmay w i nkl e/ buckl e out of the

xy-pl ane a f i ng .menbers di.stribyte | pads pl aced upon them but
t he naj or %ﬁsggltagc} %’u%ﬁ%ﬁﬁeo’f P11 SAIRY, of ie %erﬁﬁ)fﬁ‘f}l%ﬁﬂ@e peforusing refsg the

desi gned tpatzemisniorne ooptqoutednganeAk Spposédio 41 Eatpifeal Hor kst ag |0y QY i

conf or s tQ & s%ﬁigge .the1 %I ne may form a contoured plane as‘opposgd to
a flat plane® BIPrng sipiducaly e"@di@?j-cbrlV _'%lr‘r?rﬁﬁ/as bovy & Figuredr mia spydifinaed ofal -
or other cthe @stningdédeet1ds tHekg\Whnk thdd-GiticBorlis g&lerdly SB&G fd fie ﬂ-ﬁ%ec.)f the
fastening device 41 in the xy-plane, the z-direction is generally normal to

| ane . ,
the xy-plane. T 'yﬁ’faﬁ? e X zplano’ k5. thy ‘Deeding orelefleghion ploassdmegemraligef | ect i on
pl anes" argrngadiedlad tb Yhe 108 e 4He R v-519hed Mend 08 ' ne _{xy-plane).
The xz-pl ape extends about %%_—dﬁye%t ie%n._ #ﬁoﬁau%%?@%%&&léx egln(%rsex% out the
x- di rect i of® YrRigpesiendsAbapdhe x-fimsten. Sledbilittabout teshbews intgthpbadag plaey
provi de anmiyR6RIEH iprdtARe1SRI206 L enl r evice.. For. exanple, the
in plane er?/(izjﬂa?gerrent1 _gste.ni%ng d%gi}%éﬁh%%ﬁ%%ﬁé@% f)rgeﬁ(ra@plf’,tg?rﬁyp Tnformto
t he body ﬁig%aﬁ@ewweé@gaﬁmceﬂmm@ Bigwo irf st @bfoemfié the bbdyhofmieneateingki n
mer ki ng. Hgidl dombabld b ANGn L EGH il pf engagement” for in plane
engagenent fasteners refers to e in-p afe direction of engagenent t hat
i ncl udes the griéwtBemaniisplaae dinetion ¢froyapmnit) forduplngergRgagaTRMners@¥eludi ng

any out - of;; s di r.ectiaons. Th i.t is by default either the x-

di rection t%?ﬂle?ﬁgplé%%fh?%é&? 8?\ .en$a1gerf1??g%§("-t d’il‘il‘é‘%f it%engrﬁ?fasjc ligplqcenpent dpovement)

di spl acensiitisg engegeagub kxdudingumny cengfRUeREAtdicanaaIeRRN: i BCdBlR S aRtLY a
| oad bearing direction),

45 degree @n ion.relati to.the primary I )

then the xdff}a(?lrog corril%ﬁoeny"lggecglgil‘e é%lg’ﬂ Xydireptiu a5yd; yidiFsptiom displagseents reesceduelndusing
engagenentengagemdit dengadengagacedss exsily QUb defreEhaNembRIAIBIRMY, &ﬂ_ i ¥ RE81
invention,is. di r.ec%@_g t oward |\ra, pl.ane engagenment fastening devices. In
plane endSgBRefiTeoHa): dhRn e g direation i in celoefad fassthe nirimeprd evi os dinetomsf
buckl es, kogkendhteyes, buttons, tab and slot, interlocking rings/shapes,
zi ppers, many forns of interlocks such as seat-belt buckles, and the I|ike.
Non-in plane engagenent fasteners are out of plane engagenent (OPE)

fasteners. Qut 1pPlapd ShgaaeaBNr plas LSenk Nl ude fastening devices such
as adhesive or The%l{%gemk—a%&gﬁwfastener s, shaps,
i nterl ocki ng sHapESrHLisHention drvinepied towefdin @knoéngagement fastening devices. In plane

engagement fastening devices include fastening devices such as buckles, hooks & eyes, buttons,

tab and slot, interlocking rings/shapes, zippers, many forms of interlocks such as seat-belt
buckles, and the like. Non-in plane engagement fasteners are out of plane engagement (OPE)
fasteners. Out of plane engagement fasteners include fastening devices such as adhesive or
cohesive tapes, hook and loop fasteners, snaps, interlocking shapes/bubbles on the surfaces of
two items being connected (e.g. interlocking ridges & groove in a ZIPLOCK® configuration) and
the like.

An 1n plane engagement fastening device is defined as a fastening device that can have
substantial motion in the x- and/or y-directions as a first fastening member and a second fastening
member are being engaged. This motion is generally in about the same z-plane. Engagement
may include limited motions in the z-direction, but these must be supplemented by substantial
motions in the x- or y-direction to achieve engagement. An in plane engagement fastening device

also allows alignment to continue after engagement begins, thus facilitating the correct fastening
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two itens being connected (e.g. interlocking ridges & groove in a

ZI PLOCK(c) configuration) and the like. tin in plane engagenent fastening
devi ce i swaeddmwsedoas a fasteni ng device that can have sulmiTamdozasisaoti on
in the x- and/or y-directions as a first fastening nenber and a second
fastening menber are being engaged. This notion is generally in about the
sane z-plane. Engagenent nmay include |limted notions in the z-direction,
but these nmust be suppl enmented by substantial notions in the x- or
y-directi on(ﬁ(ﬁ? achi eve engagenent. An in plane engagenent fastening device
al so al | oviRdr PERTEIRE oighe Stening devige: dhee gage@ﬁérnig enigaggient staphats part of the
facilitatingetiRepoedss.ect fastening 10 WO 03/105740 PCT/ US03/ 18153 and/ or
positioning of the fastening device. The alignnent and engagenent steps are
part of the faB{é §peageraee Sstening dylicsn are prefagidyindepehdetlp fisiegebilevi ces are
pr ef et abl Vil laREARRI361d BRLERAN Ghercit BIGREAAGNL Yol AR EADLG, hSgdELT nEd
as wherein the wearer or the caregiver can tasten P& qevice W IOUE t he
use of a neEhahihe ase fsgneshaninebassist nigane xemepxkepefof anweteh®al ssadt nesss isthe means
is the slj : [ 2chani cal ,assi st ans. may be

conpl i cat e%l{,aglrs% f I%eéx%lgﬁyg}e\c}g,ﬂl%gr?@%y SHe My pef gfin]i?lbc {e&i S,Hﬁf’ Wg%ﬁeeangﬁ”%ﬁ in
pl ane engdgdatbimd. f astening device is a button and a buttonhole. The button
noves parallel jo }'ghelebc#ttonl]ol ein t%ﬁfx-di rection ﬁne ativ x-gi rection)
to approach the Buttonndl & PAS EEETESY “Rit8P8 FoBeR s B AR én%gut@@ Mt at ed so
t hat when Ergagermaoiespegilelse the bitnbolt in0fhe RaHéGIon MepitRs AiectRhPlopbbaaonal
but the rmtijlgr]rg)&gqr{alﬁ%s arallel to qg xy-plane, overall and no substantive
change in The"PrFects 016?%’&1@‘.1“ Pl mey e Eyrlediorthat tvhez engagemenihseigs.e

until the the/bitR ahdort Bitontdle &rO6rtHIESH0BHOh&moRdn 1ehLE N pdrhl B ol thexyMbdeON 1S
substantially parallel in the x and y directions. I? may al sO be desirable
that the e‘Wﬁ‘é&éﬁ‘E S‘gf‘ta?tﬁ’é change wrihsvgdigretoreescurs. Berthes lsngageeng smohepraplete af t er
fast eni ng uhkit e biittchR e ikrtigh HetoB8AGHNOR, 4 Qhith HARNEN o it NS sl g%ral"f’el L
attenpting to fasten the fastening device 41. It 1s [ess RA y 1 n normnal
use to fast®dxndfectigngicle in an inproper configuration when an in plane
engagenenty; fastepi ' i : I f ast ener
has a fast eneg %g r11)fe ?Sﬂfa‘é%eﬁgﬁ t?%gt%gggeﬁféfégé %{7%%1 ﬁg d?\ggégkggg h{e’evg(? $EEd to
fast en t heafigr faptening witheut specisl aitentiemtgatjsment of ths pemofig petenn atempiapttefiates such
as tape a . | ef. sceptible to operator error_when they
are fast eﬁged ?&%@Bg% a C?aﬁjmaﬁs %eﬁse{}yegf gn ﬁ%s aieHSeedtoof%Stgrﬁﬁlea%&fl?/én R APEPPE hat

i s novi ng coafiguddtipn iwhen amthgriand iengagérhonn fasteivig devidedis @sed. Focdkampid, d @@mmd @&t ener
Pna: a?i gﬁ;gﬁ%%eﬁﬁagﬁlfés?e%e& Qo%ﬁfgt?r%tgoenq;ﬁe{t% t11xoed%§r %hae%ga’ antclr‘;'hee s c;[t%?e%r%o agttent e%ml?:?e.

Out of plane engagement fastening device fasteners such as tape and hook and loop are
very susceptible to operator error when they are fastened, especially when they are fastened on an
active wearer that is moving rapidly in random directions. Even where a hook and loop fastener
has a defined area for the fasteners to attach, the attachment may be misaligned with only a
portion of one fastening element attached to the other fastening element.

In plane engagement fastening device’s of the present type are designed such that when
fastened they are completely fastened and fastened in the configuration intended by the product
designers. Thus, there is less likelihood of fastener misalignment or inadequate fastening. It may
also be desirable that the fastening device 41 be capable of adjusting alignment as the wearer
moves to maintain proper fit and improve the performance of the article. For instance, for a
diaper 20, the article performance improvement may include improving the feces containment

capability.
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portion of one fastening elenent attached to the other fastening el enent.

I n pl ane engagenent fastening device's of the present type are designed
such t hat wghenosfsast ened t hey are conpletely fastened and H@zw®aasisan t he
configuration intended by the product designers. Thus, there is-I|ess-

| i kel i hood of fastener msalignnent or inadequate fastening.- It may_ al so
be desirable that the fastening device 41 be capable of adjusting alignnment
as the wearer noves to maintain proper fit and i nprove the performance of
the article. Fo |ns ance, for dla g the article performance

i mpr ovenent nay RSB IS HEBTRR SEPW% @?yéﬁﬁFﬁﬁﬁﬁ@ﬁﬁhﬁéﬁﬁﬁﬁﬁmﬁmﬁwr@4 WO
03/105740 W &{USBorkGEEohd fAhRin Indbane: ARGA0RRBMout Bt GNRHAGNERVICE sHRY, | 01 N
at | east one flrst fasteni ng nenber 42 with at | east one second fastening
menber 44 R¥ge b Figw 4 6%%§@¥Pﬁ% of attachnent 72 as shown in Flgure 1,
Figure 2A and Frigstea 12&1 (L;:}ia%fe%f dn | insplﬁﬁ eﬁéﬁ%&ﬂerﬁ f'c%{en g dbvlcdd 1218 g'%ﬁlﬁ?sm
fastening device 41. Figure i ncl udes first eni ng ne

second f as? &fit fgienagrBembas2 a’Fﬁé seeppd f@@tﬁég mﬁglbﬁie‘iﬂa ekhs teip éastehmg mnédrs atong a
line of atgachaeih Zlame-glf’gttelchﬁgntQE g4t ﬁﬁ@%a%ch%?enw ?TQ%PJ P %4 a%s ng?e
single point, ?lp l e discrete points P% Meres,
etc. The |pa¥, mﬂltlalet disdete ppinE22 ling| halviple aligomtchlinss, ctonde tling rof apahmedti ©2h  at

| east a p rried by the.first . fasteni 42
and secondt ey s i o orrBaihn b 8 ERLL £« BBy G ot R3RA RY ooy

be the actﬁaatbning)mcrabdréa apdsendsl hetnivpenerhiive 44 wovafrizd! @At i sTRfRGMSHt Bliadst | Ng
at the fir atio beln con the in plane en enen

f ast eni ng bife[\l}%/%céu gn JrEBRT PR eéwf%ﬂﬁ%é"oldfﬁsg%/mf%%ﬁﬂ?e staitiag "cgﬁh%éﬂcét&’n The
i ne of atliemgl’msmiﬁctea%ymmhﬂhnerehé’a@@ﬁeﬁlﬁfasfeﬁmg Abviedand Rght@uBiehe thellDR bedbn

degr ees t non- Or%$-9ﬁ§§ curyed, %% foll ow any path relative to the
primary d ) 1 lerf aftpqhgent e mey fe oghogopsldenarentangls otiey tsrt¥nd

bet ween mdetgteed ® (heboMmFheNs cdrﬁedo&efoﬂ@\ﬁtaﬁ‘ﬁbﬁg rel BN 6 e pﬁfnal?/e&u\%@t% Jfaléatden' ng
devi ces V\/q) e multiple fastenltna evices are used on an article.
tre

exanpl e of 8 xthelts Pt ritsrbmgnt T2ipaycsriras betypen multinls\isb mﬁnbﬁrgm@eéastenm
f ast eni ng @ewk,c8 Wiwech H&Atéﬁ@%scle%eé %erm{mﬂe S td'aylt é}x&hson“a 1?&89 two

tab menbers 421. The sl ot nenber also includes nu ot stiffening
nmenbers 770neTHaMply Oﬁﬁfaﬁ@ené%]é@éﬁéﬁ@hma@ﬂé ¢ shgwd elvFlg@re r?na)Thb &stchig dumrzlddu tic
in that theciRke s HREbed 2¢WHiTo & BT € Mg Y

shows t he f%stenfng dev?ce belngouggﬁk?aﬁﬁ g%§$8@%¥h§%'ﬁgﬁgﬁgwm5%aﬁ

i ncl udes anclpdes srultiplg dot stidfghingmmeBbhers 75 eBlwrid pleas stgageggnbfastding devineahaytbe
region 37, and _a wai st
circunfereﬁ%gggggﬁﬁgﬁﬁa%hg%%cn%ﬁmgﬁkﬁﬁ%g m@ﬁ%mﬁ%%ﬁndcfgﬁﬁ%d view of an in
pl ane engagenertigiras tsmwsrtge fastening devme being used on a diaper 20. The diaper 20 includes a

first waist region 36, a second waist region 38, a crotch region 37, side panel(s) 281, an article
waist 35 and a waist circumference 352.

Figure 2A and Figure 2B are more detailed view of an in plane engagement fastening
device 41 comprising a tab member 421 and slot member 441 that may be used on any article 21.
Figure 2B is a side end view of the fastening device in figure 2A. The line of attachment 72 is
shown between the two fastening members. The first fastening member is a male fastening
member and more spemﬁcally a tab member 421. The tab member 421 shown includes a
prox1ma1 edge 60, a tab retaining element 681, and an optional tab grip portion 68. The tab
member 421 may also include a multi-plane hinge 727, and a tab thickness 764 in the z-direction.
The second fastening member is a female fastening member, and more specifically a slot member
441. The slot member 441 shown includes a slot 46, an inboard portion 64, and an optional slot

grip portion 69.
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device 41 conprising a tab nenber 421 and sl ot nenber 441 that maybe used
on any article 21. Figure 2B is a side end view of the fastening device in
figure 2AwOli3aosisme of attachnent 72 is shown between thedmsoBasitseni ng
menbers. The first fastening nenber is a male fastening nenber, and nore
specifically a tab nenber 421. The tab nenber 421 shown includes a

proxi mal edge 60, a tab retaining elenent 681, and an optional tab grip
portion 68. The tab nenber 421 may al so include a nulti-plane hinge 727,
and a tab thickness 764 in the z-direction. The second fastening nenber is
a femal e fastenNRyEIBE EneagrEeviateninge deviges ¢ yofared By hersinbesy outqef] plamhe

sl ot menmbegngdgbhneit@YEhihdGdvitde SAR ot 0@ blafiBen rﬂeﬁpﬁﬁétgn%&rv{c'e? ufid orfdgord
optional slot grip portion 69. 12 03/ 105740 PCT/ US03/ 18153 Non-in

pl ane enga’@@?@n?utfoé§€‘°eﬁ§"ﬁ]@nfti‘é\/?ftgé&€ e dagtening daviget4d. har eirh ofplarruengagensntine
engagenent I : 1 tr: [ | ce
Foqur T o0 oLt PaRE I it BEE S o AR |l e N AROREPR L b R SRR,
devi ce 40.gengrabyin Bk ptdane toh geayeinethe z-diragtonni Avg odeofi enei egapememcidstarsng
fast eni ng I : i . i h in ar .

gener al 1y S ke vt B Bl DRHAER (rolig P AP BREO TN Bt
engagenent defviest Bori emgmpldevthegatafastonar écpligna@isandibtauglit togettichia the i pland bud apart

(orthogonal .o the ane) t.o engage the fastening,. device. For exanple,
tape tab 1?1 élsﬂ%eeznﬁel?nef gll hSF?%%@&“ glﬁge %ﬁ%ﬁeglﬁtthe% é‘feﬁle&“] tﬁe %Iaﬁtgn‘?f-l%/enﬁ?ggﬁ'exgtﬁ’i“
apart in dffptanz epgagmeent Tisensgiaviad alonddes nbthlod-afi@net oStht EeRnée eRenunt i |

the fastener is engaged. An _qut f_ plane en enent fastening device al so
does not al’’oWreaFs Wﬂg‘?ﬁmsosxf ‘?lh%h‘?‘%s‘% i‘ﬁ’@r‘% attﬁ’%g mgeee tgfh T

b,

begi ns. Wihitlecbelvaek tife fiB0RsRfiing nieader 4@StheR&ond BRELinE AR nfbef GheZombAL thdhas
been nmde between the %airst fast eni ng nenber and the second %asteni ng

member ( erf8BBMEiNEgd ¢t Rad, of i%enf?éﬁtu,ng glsBiee & defingd agd cappet by changed grithevs ce

i s defi nediigtRghedinOtasiB@nsanged w thout disengagi ng the fastening device.
Load and Flexibility Theory Usi ng Beam Anal ysis The present invention
allows for softer, nore flexible in plane engagenent fastening device's

than have hist %daﬁ%ﬁ&ylegﬁﬁ&ﬂ{egﬂ [ﬁﬁﬁj%e\é\?}{rﬁﬂs{sem ble, these in plane
engagenent fastening devices have relativel'y high |oad carrying capacity
and functi onal i The presaptdesientiuradjews fopsoftef,Ineore Beible yn ang ehgradmire &astenipgar e

herei n di sglRsed, 1gh. i 1l ngagenent fastening
devi ces and tﬁ_e Sggg‘%%%gghﬁf%%ﬁg%&g@e?h%ﬁ g%ﬁél?’?ﬁ elsgm gaglé;’ie%agerfl%ﬁchange t he
bendi ng stipfifniesdsvisachaveiartiaeln highhoad wpirpvgedapdity ahd Anlctionalityy Tagetaapaciory of
a fasteni ' 1S .S de possi bl e by careful design of the

fast eni ng%ég’\?l&gﬁdalr?%%ers‘m}bga"ilr?ﬁegrelgl%bsglésegt tention to where stresses build

wi t hin the fastBmoug titbemblyss offid @tane engagement fastening devices and the use of beam

bending theories, it is possible to change the bending stiffness and maintain (or improve) the load
carrying capacity of a fastening device. This is made possible by careful design of the fastening
device and/or paying close attention to where stresses build within the fastening device under
load. The fastening device may then be stiffened to carry in plane loads in specific desired
locations without a significant increase in the out of plane stiffness of the overall fastening
device. The means for providing both flexibility and load bearing capacity involves optimizing
~ cross sgc:cionﬁdesiﬁgns Emd Enate‘rialg The desired characteristics may be achieved by varying the
material type or modulus of elasticity (modulus) within the fastening device, varying the
fastening device geometry locally, and/or subjecting the finished design to a treatment to locally
alter physical properties.
Beam analysis shows that beam bending resistance under a load is proportional to

material modulus and the value of b¥h®, where b is base of the beam and h is the height of the

beam. As shown in Figure 4, an end load Fz in the z-direction on a beam 18 creates a bending
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| oad. The fastening device nmay then be stiffened to carry in plane |loads in
specific desired locations without a significant increase in the out of

pl ane stiWwossesad the overall fastening device. The mearrc1fuso3psByi di ng
both flexibility and | oad bearing capacity involves optim zing cross
section designs and materials. The desired characteristics maybe achi eved
by varying the nmaterial type or nodulus of elasticity (nmodulus) within the
fasteni ng device, varying the fastening device geonetry |locally, and/or
subj ecti ng the f|n| hed design to a _treatnent to locally alter ghy3|cal

propert i esmopAhow{hs yraxis '%ﬁ@ﬁ@afoﬁéﬁ) isshicdedientsige ?@%P@P@H@Efoﬁﬁé psed | oad

I's proport ipgnalght Eme&éﬁieﬁfeht@'TH%@Mh m%@hl&ﬁ taﬁﬁys\fsadflﬂ%m@fht}bha@%he & b is base
of the beam andg h is the height geam shown in Figure 4, an end

| oad Fz i ne¥¢pding iethe &cdifegfipngnd ébetb@@hﬁ h(@ eectee@mw the péirrttioy T fce 0@1E95740

PCT/ US03/ 18133 of Tt hbeRQhl <L ,?@ x-axis. A designator (x) is used to
indicate the axis of rotation for the base b and hei ght h neasurenents.

The beam | S benHighy Sahewysiispbfiedfslas portioh #43ofladsstanng dba'sewtﬂé x}lot 464t &ghng i n
the x-dir eft 'sﬁ]rﬂ)hﬁ Sl&g)t rtﬂﬁ'ﬁ?gs stQ%Qeii efﬁetrgﬂglms%bu%fitfgrge mt ee )?—E‘lllré%ﬂgn The !t orce

i nduces an axrs o ation abo e x-axi s %fied
sl ot porti mse$4t3>enﬁ1nm«blagttebnumg1ede1m@@n\m:tﬁrstasl«ﬂlend 46126ahd a\éh:@.)ﬂd sibhead 463.

sinplifi edR?és?aan% tﬁe bengléla'%orce abo fﬁ ﬁl deti & heﬁ%elcxg%tgcﬁlfsut h ?9%1%1 d fo]léjlge%f X al :

the x-direc Ses
first sl oteletiditd@) ofithe natesiel bad b&l) aid Ieipit H(GBUnddRel’is PhANER 1§@51Hb% thandi ng

force about the.z-direction is calcul ate Sl N terl nodul us of
el asti ci ty%hfrﬁ)b ° s ﬂ‘f‘f‘éblﬁgt g?‘ftél?e z 81056"2’?‘ fgﬁhﬂ‘%’e ﬁeca i w518 Uﬁ&léttenqrhl s

| oadi ng i t déferntle6d dndpossitidAbtend: BRER R ESFoubh @&éf&&ﬂeﬂ%hbt A0 WnfdrRBayaxi s
si nce SUChrggf)(' ?ll ity can | ead to unsi %&XI y _fastener deformation and

possi bl e f AhCgbeloa purywired (0 Kigpe 4 4o Texigdingis hecamp dimengian as the brse b@ht el v,

t he hei ght whickhelpabM@e 'EHe%ldW@ﬁ&i:férﬁmF bW ifordaQdd. fif lﬁﬂ‘%hphéx) IMedrSastPGes e
di rensi on as the base gj&ﬁ) whi ch hel ps reduce th t 461 deformation

when i ncr e3§ed(?) sdeqeasefhandisiok fefprnagier maykeseme mere proqeseced( Pievioss disien eased
and sl ot dgfa¢qged+ withinHe Q@é&@émen E@?lﬁé SO D ers ?I{Cﬂl\ﬁ SR gﬁé{o%aintfin él'é

chal l enges with in plane engagenent fastening device ast ners 1nc
bei ng abl esletdonmation @ndrioaedwepacgy ohil¢ providing edlesihls ah@adnfoapiﬁe:pmg}ucw\fur the user.

pr QVI d' ng ﬁhféS%{lg ﬁn EC?&;I 8&51@% arptfe agﬁff%d tg 8’1 r&ﬁl ]%CS agé mater a s?toec?‘ésa, ent I al

principles herein sed can hmaterials to
create ststyectures ww}mwmgiamd lbuagtrg ¢a@dﬂhﬂymaﬂ1e ngghrecapabmﬂhlhigh zl-amstdfeotatlon

hre very confibhiol BReda il el (S FrrrBuEl v Rl Bet e PPl o
rotation aaxiy afrotatimmuehd/ohaboxt tha k- Sx1@f)f1foﬁﬂtlaﬂi ion. The fastening devices her e| n
di scl osed pref e{“hebfjag(enm V(ﬁ:w%est}%pe% clhscloseg1 pre?e?'zf%?clllatv a !regs1 e loaldec%pamty in at least

two perpendicular directions of at least about 100 grams, preferably at least about 500 grams and

more preferably at least about 1000 grams. Preferably, the two perpendicular directions are at

least one x-direction (e.g. positive or negative x-direction) and at least one y-direction (e.g.

positive or negative y-direction).

Artlcle Example

The fastening device herem disclosed may be used on numerous artlcles including
diapers, clothing, packaging, feminine hygiene products, body wraps, footwear, and the like.

Figure 6 is a plan view of in plane engagement fastening device 41 attached to a diaper
20 in its flat out, uncontracted state (i.e., without elastic induced contraction). Portions of the
structure are cut away to more clearly show the underlying structure of the diaper 20. The

portion of the diaper 20 that contacts a wearer is facing the viewer. The diaper 20 has a
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two perpendicular directions of at |east about 100 grans, preferably at

| east about 500 grans and nore preferably at |east about 1000 grans.

Pr ef er abl wo a3nestwo per pendi cul ar directions are at | eastpaamesosAsliseect i on
(e.g. positive or negative x-direction) and at |east one y-direction (e.g.
positive or negative y-direction). Article Exanples The fastening device
herein di scl osed may be used on nunerous articles including diapers,

cl ot hing, packagi ng, feninine hygiene products body wraps, footwear, and

the lik I f t fastenin de ce
1%t oo R R L B0% Bl Bl Rl S0l Ao S

wi t hout elaftst walsmdglme% cOlnt orpotiteany poﬂﬁeﬁ isl ASguedd dsheseconlvitdt Wofondge AGUL
away to m)lgje sho hed und?éd%{ structure of the diaper 20. The
portion of 10500 St4P6h Sorfigpeed, gy 2 @otely segien BhewhickwatendsThe

di aper 20 lh@tuélnallyflbéd%eﬁ%elﬁlﬁﬂa‘iiﬁ s&ohd Weli3edi8k33 ank 999THdb0Re I%?ﬁﬁ'ﬁ sllggt and
i gure

a transverse. axi end portion of the diaper 20 is co

first wai st° rtf‘)@g?fstﬁe ?@pel:l'ﬁg vaibo STt thendianss 20i o rvare lé@hﬂﬁia@w?e@laﬂasﬂoamsmdond

wai St 1 egiteBvedB theAbardrBUGE MPHE 48t BOHAS BN figyred as
a crotch rdgégl on 37, af/\hl c%rsextendlslE Ol’fgl t3@{3%g%%raﬂk@&ﬁm%g%%%%%??rgt&%nd

second wai%4PeF &4 e g‘éle’am?n’fsBbOUTHeW@,aF@iSCWIﬁ?teglcunle:?He wsist bfithe pewdri GFheof
t he di aperfagéhimhicidbe MBBLELRE, ﬁfs@@e%fen%gﬁe%lb\ép LA ’anél% s@éond Ei%% RAL I Bal P

positioned bhetween the wearer's
general | y Voo P 3 diapercns sinpler @ﬁtlehsar@ﬂesngned tOdolaplarﬁrEtONaAhlregmn m thtwsreébnabout

2, vearer Suikiton ANGIHEGhS: KB 3o HnbNENBAIS: The,. [agtening devi ce

41 includes a first fastenin er44
whi ch, on abolélﬂ@pwsmf theiweateato ramtldq:ﬂmprovaat it ailﬂ&blgﬁhﬁﬁheﬁto Thewaist Reiohd I65dndWai st

36 3 36 and 38
ol ude o Sapy ddy R e PR Y F o o e St RN, of tho |

wearer to pr ovwckeshpwpan@drefG ttheaetelssh02 6f thereiaper 2DNRmpALcE ithd A8InAdgy 3BaNd
38 may ingl %%52 ane 281.. The side panel s, 281 maybe el asti c and/ or
ext ensi bl €. shown PTG PRTIESS AuieE RACEpg nsbiding aliwidpeatieys tomshess Afr i ses

t heI n’gl n lamﬂ:!?r a)flqltltﬂl&npdﬂh&ﬂ%ac&ﬂeeﬁfb?n%%ﬂ%aﬁs’tg 31210{% %m hl%%l%eﬁtrboﬁui&eénc&sgge“ ng
i ncl udi n i shee and/or a i i mper vi ous

backs hee? ba%ve %I‘ g‘fplol;13 %% Fokiseto- 3}41155%;05@«;@ ngihé bagkshaat2fs enfl the

bet ween thamﬂﬁﬁanaezsﬁéyaaﬁm&ﬂﬁabﬁ%h&ﬁag%f%@uthhl&mggﬁc%&Bﬁﬂ%@&aﬁéa Ehe

backsheet 26, and the  absorbent core be asse a vari
wel | - knowSOHIEHIAG 2 idsFsibed) earerlly da WP alfﬁérNO ch¥0.a reatifleh &@M@ctﬂbfm&ﬂe bed

gener al | y Pb#tiokd for D?@Bsab%mﬁér'ggglegqg’@ lEhtBé e%;elllcg?l%ﬁﬁ 14p |1$75S }pg Pfg?\g)t I Ons

for Di sposabl e Diaper" issued to Kennet anuvary
Pat . >4 1,8% ek ispibent Ariigle S¥ithdPsmarnictBlastie Wl ReaDya a]i@mng ElPﬂ:ﬂisp@ecV\al st

Feat Ur e Haxdingt @leEﬁﬁﬂHﬁ&@’s Rued to Buell on September 9, 1992; and U.S. Pat. No. 5,221,274

entitled “Absorbent Article With Dynamic Elastic Waist Feature Having a Predisposed Resilient
Flexural Hinge” issued to Buell on June 2%, 1993; and U.S. Pat. No. 5,554,145 entitled
"Absorbent Article With Multiple Zone Struétural Elastic-Like Film Web Extensible Waist
Feature" issued to Roe et al. on September 10, 1996; U.S. Pat. No. 5,569,234 entitled "Disposable
Pull-On Pant" issued to Buell et al. on October 29, 1996; U.S. Pat. No. 5,580,411 entitled "Zero
Scrap Method For Manufacturmg Side Panels For Absorbent Art1cles" Jissued to Nease, et al. on
‘December 3 1996 ‘and U.S. Patent No 6 004 306 entitled "Absorbent Article With Multi-
Directional Extensible Side Panels" issued to Robles et al. on December 21, 1999. The topsheet
24 shown in Figure 6 may be fully or partially elasticized or may be foreshortened to provide a
void space between the topsheet 24 and the absorbent core 28.

The diaper 20 may also include any diaper configuration and/or features known in the art.

Exemplary features include breathable backsheets, leg cuffs, front and rear ear panels, waist cap
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Resilient Flexural H nge" issued to Buell on Septenber 9, 1992; and U.S.
Pat. No. 5,221,274 entitled "Absorbent Article Wth Dynam c El astic Wi st
Feat ure Hewa 03g0s74Pr edi sposed Resilient Flexural H nge" i ssuedsososBeel | on
June 22, 1993; and U S. Pat. No. 5,554,145 entitled "Absorbent Article
Wth Miltiple Zone Structural Elastic-Like Film Wb Extensible Wi st
Feature" issued to Roe et al. on Septenber 10, 1996; U. S. Pat. No.
5,569,234 entitled "D sposable Pull-On Pant™ i jssged to Bugl | et Ngl A gnF
Cct ober 29 1996 No. 5,580,411 entitled "Zero crap tho or
Manuf act ur Y S G Hﬁaﬁ%‘f@‘ ° Rl APRESTe PrtteTafib |°8Pt§’§meP%§1?e%FS%ﬁ%§5‘§3éterléttcsaI

on Decenb®iitaRe ali&Abte dapdr 'e‘mSoclhiﬁaﬁtQ ﬁlichﬁiglth&es (Hgﬁlog&ﬁmlems tHaeg: IaIe‘P§ QGR@%F[ .
Article Wth | na t ensi bl e_Si de Panel s" i ssue 0 Robles e
al. on Decé‘ﬁﬂ‘aél\érlvl éﬁ}trac%’g@glder @lpnsJon Risposablg Dagpginrissied fapgasy &4.49ay-Haten | y
or partially £l55090céntieed OAbSEDEND ArfiQ¢ 80 Dyaned El@stﬁrw\éisg@*‘eﬁurevﬁé&fsﬁla

bet ween t:lv%opsheet 24 and the absorbent core 28. The di aper

include a feoprdr Restisn Bigruel %Wg‘é’n’(ﬂ?”éﬁl Serigrnar &8, P(?R?WN §-rPagant Nar 6,010,491

Exenpl ary dn@addmasob PhuiidBodl 8 Rk & back Shesls G4, 745 20dof 8@ rear
ear rrBanel S, wai st ga 15 V\DSIOSI 105745 PCT/ US03/ ?Lsg gan %&at’ ures, ics

and the |i¥ 583, BF%W@ed Bét fed Systained E6 Gt Eme«mvlaﬁ?hasaesémldéiomModlﬁcanons"

h t a It t [ ts iI.n
o6 osed T EFLragh ZaotyoR, B, BARANG, o 37 3hs BITRRE. FRRb il Sig tied f e
Portions Foih @»rsfp@bbbw@omemp@mles"me@@mmaﬂ 9991 4J.S. JPQV@E?, Nl 590456&3 entitledNO.

5,151, 092, t 1. C. Jic
Havi ng A %rl%ed ?Aggoseoﬁpg@ sl en £1Flkrles>?ﬁ'r \e/# ’iti ‘%%?Ekaﬁ " SERtS 1§d%5§992
U. S. Pat erl{.SNeaten6NO 11)93495’27 eemﬂadt"DmrloéaMe Pabd 0s Faht!) iduddosliguyt 3\1\41@999Ul\mp§¢gﬁrre nt

Article" UL t .. 2,8 870 entitled "Fit
A:1dI gugt a:lioeﬁ7%§ ﬁAaAbesPr ta‘k%ﬁﬁs@%%ﬁﬁcﬂo'%lé‘imdﬁ?r?%%tsme ispuedyed
February 2RveB9®, 1998.anPay. SnIPatBiﬁI N5 66804, 304 Seneintd tAB@rbeld AstTeYiiCvAlide

Panel bent Arti cI es" issued April 27, 1999;

f t
uU. S. Pa?;ﬁ%on%ﬁg%%% 1oe I@?Pe Rﬁfé@teb%lmt Rrticle Wth Structural

El astic- Li ke FidnBlalbyAAiag tartBR) duch dsSSuBr M flBened 3RPwornlds %ovﬂaih%%ture’\p
5,931, 827 entltledﬁ%g ésrﬂglsabl e Pull On Pant" issued August 3

Patent  NQer&;atgfens the %direcpr aropchihe dieper 0 @ndwnetmal/rpasl Padstin del zat e
St or age Stdird@od dEpentiHg BE the nNRE BpﬁE W%arerl 992 nRdRidn bk t‘ﬁ abedilo chse%ﬁ) ng%i 1306 N
entitled "Absorbent Article Wth lti- Direction tensible ! anel s
i ssued Dedipaboubthe X559 Th@é‘ﬁéﬁ‘@ﬂl lpad egriberdigper 2P miay|be cxateh ba$heas1tdn$pleh‘or20 is
fastened a 6hASveSRPWA hiEi 3 pads 1L n
x-directi oﬁﬁgg%und ?ﬁe %pe@ngoﬁg%? nalgrzrr% gﬁ(ﬁl ﬁéﬁ’é %&21!3%%?' ef‘ﬁ'earer S fe
di r ect i on TPEpIBeIL fn?gdma menvest thoin pofling lve the diaper. 20Th’éhenfns11emlng dvithél waar er
al so causggndcp d%@ of x&J ’g’ﬁg@ﬁ Oaléta rEJ?lﬁ o)f t é foadsThFens{?et f%a(liqun g‘% thle ?1 1%16019 the
di aper 20 may created by sittrn

generally in the x-direction around the article Wa1st 35 as shown i Figure 1. The first fastening

member 42 and second fastening member 44 in Figure 1 carry the tensile load in order to
maintain the fastening device 41 in a fastened configuration about the wearer’s waist.

The diaper 20 in Figure 6 may include at least a portion that is extensible and more
preferably elastomeric. Preferably, a portion of the first waist region 36 and/or the second waist
reglon 38 is extensible and/or elastomenc The portlon whlch is extens1ble and/or elastomeric,

o may be located about the lateral centerhne 100 of the first waist region 36 and/or the second
waist region 38. The extensible and/or elastomeric material may be any known in the art.
Exemplary elastomeric and/or extensible waist regions are described in U.S. Patent 5,575,783
entitled "Absorbent Article with Dynamic Elastic Feature Comprising Elasticized Hip Panels"
issued November 19, 1996; U.S. Patent 5,749,866 entitled "Absorbent Articles With Multiple

Zone Structural Elastic-Like Film Web Extensible Waist Feature" issued May 12, 1998.
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bendi ng of the wearer. A normal load in the z-direction may be created by
the wearer's leg novenent, bending notion, or their pulling on the diaper
20. The fwxtmnosgodevi ce 41 may deflect in and out of varp@ussophsises as a
result of these |oads. Tensile loading of the article is generally in the
x-direction around the article waist 35 as shown in Figure 1. The first
fastening nenber 42 and second fastening nmenber 44 in Figure 1 carry the
tensile load in order to maintain the fastening device 41 in a fastened
confi gur at out th The diaper 20 in Figure
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rear of the wearer, between the wearer’s outermost side of their thigh and the wearer’s buttocks.

bt

However, the fastener should not be so far to the rear as to make diaper 20 changes difficult if the
baby is lying down.

As shown in Figure 6, the proper fastener location may be defined by a first waist width

362 and a second waist width 382. In this example, the first waist region 36 corresponds to the

o pos1t1on of the dlaper 20 posmoned at the front of the wearer. First waist width 362 is the width

‘of the ﬁrst Walst region 36, up to the line of attachment 72 (Figure 1) with the second waist

region 38 when the fastening device 41 is fastened. Second waist width 382 is the width of the

second waist region 38, up to the line of attachment 72 with the first waist region 36 when the

fastening device is fastened. The combined first waist width 362 and second waist width 382

combine to create an article waist circumference 352 shown in Figure 1. Preferably, in an

embodiment where the first waist region 36 is placed in the front of a wearer, the second waist
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renmoved. The fastening device 41 is preferably located in a |ocation that
wll be confortable to the wearer. As shown in Figure 1, a preferred

| ocati on Wwarosttog74b ast eni ng device 41 is near the side of HdTRUSMBASKEB ON a
di aper 20. Alternatively, it may be preferred that the fastening device 41
be located in a rearward | ocation when worn on the wearer. A rearward

| ocation is slightly to the rear of the wear er, bet ween the wearer's
outernost side of their thigh and the wearer's buttocks. However, the
fastener should not be so far to the rear as to nmake di gper 20 chan es

di fficult Width3f3 is leasfhan the figst waiswidin. 36As Prskrusihy, iiththys egtbpém@nf the éeCﬁP‘bWé‘Pt

fast ener ﬁf&ﬁ{%@@sIWh'QﬁhgﬁFs{Qﬁgvﬁbfth%ib}'r’%ou‘é"ﬁ)"’/%rﬂbﬁth 362 and a second
wai st wi dt his exanple, the first wai st region 36 corresponds to

the position ofreféreblyi tpesecard Vgﬁﬁlwﬁtbné@ it betwieenf gbont 3Q6 aftibe wtiglcewaisty r st
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condi tion 41¢2J0mhihéﬁeqtmdéfﬁlt5@ﬁﬁalll38&ti@tﬂ@ﬂff§’ﬁfdwlﬁ’f€ﬁgé@ 36s applied to the waist
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when it is worn ut a appr opr ate wel g wdi st di ameter
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to the firgpickidilsk ah &geBHodb93 between the two leg openings 92 that are formed when the
fastening device 41 is fastened. When unfastened, the fastening device 41 provided an access
point 93 for changing under garments such as a diaper. The one-piece 90 may be made out of any
material. Common materials include wool, cotton, polyester, combinations thereof, and the like.
The in plane engagement fastening device may be any in plane engagement fastening device
herein disclosed. As shown in Figure 8, the fastening device 41 may be a tab member 429 and
slot member 449 configuration. The in plane engagement fastening device 41 may optionally be

~__ used in combination with other fasteners. For example a snap 950 may be used to securea

portion of the one piece 90 to close the leg openings 92 about the wearer while the in plane
engagement fastening device is used to close at least a portion of the remaining access point 93
about the wearer. The in plane engagement fastening device 41 is designed to simplify the

alignment and fastening of the one-piece 90 in the proper configuration while having flexibility

sufficient to ensure reasonable comfort for the wearer.
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The flexible in plane engagenent fastening device disclosed herein may have
applications on other articles as well. For exanple, a flexible in plane
engagenenwd @sienrong device may be used on articles of clraihsegi1sBae
exanple of this is a one-piece baby outfit 90 as shown in Figure 8. As
shown in Figure 8, at |east one in plane engagenent fastening device 41

may be in the crotch region 91 of the one-piece baby outfit 90. The

one-pi ece baby outfit 90 typically has an access point 93 between the two
| eg openi ngs 92 that are fornmed when the fastening device 41 is fastened.
When unf asY@grlipstening Deyics bepabiditieroyi ce 41 provided an access point 93 for

changi ng under %m&& e'ﬁgs‘glamaﬁ fgst&a@%emm§ HRBA %%Mep foaliBds: out
of any material. Common terials include wool, cotto ol yes

combi nat i o¢1§90§4%e}ﬂe@f dlsawal tonefiguigtien. Pnedispesad| m@g@rﬁ@@gewéwps feast éiﬁ'iemgl
devi ce may bnl n t r i ed.
As shown |%ﬁﬁ ure &fﬁbﬁﬁﬁ#ggggﬁﬁﬁg Seéﬂéégg%ggggﬁbggénugﬁaﬁ&ﬁ%gZ§%%%§% d
sl ot nenbenemmf@l feowm fhie pvpazetiab least Tihtd thmarpfplaisesubwg@agéyrémosﬂedsn e néfusg cdmnln@fe 41
may optional ti fasteners. -For. e le a
snap 950 rr(grflt%gpgeség%t%%d fsr&e}g&l%gpcérﬂ% e"wer? e(':r)f %‘f‘ne péarlllg e%%ag%%enégs Yo %Vslee t he
| eg openi ngsd 82fastbrothe ptmctvfa]adleposaMmdy@etﬂhmam f@t@meusedamgmgatmnrtfc&shdm ng
device is us remai ni ng access point 93
about the %éﬁ?%?“mfwg“%ﬁ%6|‘ﬁ%m%ﬂbﬁﬁﬁ%%%%&ﬁgﬁ?%Pﬁﬂﬁfdev.ce 41 is designed
to sinplify theThealn ganimaigagm&nf astefing igvied nlah refaablpi rkCire@fencd HehRe eOper
conflguratloq whi | e %* lel|lt%: sufficient to ?nsure reasonabl e
confort foFiiRd HEElFRAD g f\?ﬁ HORoRIA I PE TR0 5P BEEBIS, OPH AT Meks PRty
Devi ce Cap@l@agehfemeﬁstarﬁaﬁg déviqek ang b8 TEAGSIBRthd ARLERLAEG HRY i€ BeilPYalR in a
configured to fasten the product for _disposal in a disposal configuration.
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the wear eryihend 28l aREH1ERIBGE R stening device used to fasten the

pr oduct f&%lggéposgﬁ may pE ﬁg sgﬁgk?astener used to fasten the article in
the configurat F?@anatmectnfogdmmetarmammd@de imulmls/ fipteningdinfhbereme pfavideener .
The in pl te eyl c Ly..D f en

pef or o | el SPRE PRl Rk R Bl ter PHbrRaliRY, BUE O bR AEATRR
exanpl e, dh& ome stor memherplh@nbe pkamgagpﬂrdm if st Eﬂﬁwgoﬂe\i)epﬁﬁlmmobeha‘ aszt ened

by th d d
wlor '+ emovitenss AR it Sor St PR Fie e B HE B reroo T, Ve

pul | ed i ntfastipledcenfineationt he wearer w t hout unfastening the in plane
engagenent fastening

Specific Alternate In Plane Engagement Fastening Device Embodiments

There are many different in plane engagement fastening devices including buckles,
buttons, tabs & slots, zippers, etc. However, there are 2 particularly preferred categories of in
plane engagement fastening device’s suitable for use as fasteners to be worn in close body
contact. The first category is “tab & slot” in plane engagement fastening device and includes any

__ in plane engagement fastening device in which a male member, generally referred to as “a tab_
member,” includes a “tab” which interlocks with an opening in a female member (generically
referred to as a “slot member”). The second category is a “projectile & receptacle” in plane
engagement fastening device and includes any in plane engagement fastening device in which a
male member includes at least one projectile from a surface which interlocks with at least one

matching receptacle of a female member. To make in plane engagement fastening devices both

flexible and load bearing, particular attention is paid to both the tab member 421 and the slot
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devices. Alternatively, the user may prefasten the in plane engagenent
fastening devices prior to pulling the article into place about the

wear er. Fagi®niorgodevi ce enbodi nents may i nclude nmul tipl e FEastsdB/i18133 nenber s
to provide adjustnment and securenent alternatives. For exanple, nore than
one tab nenber 421 or nore than one slot nmenber nmay be place in parallel
in the x-direction. Depending upon the use desired, different tab and sl ot
conbi nati ons may be used to provide a preferred fit or other fastened
configuration. Specific Alternate In Plane Engagenent Fasteni ng Device
Enbodi nentserfirerél desgnmyateiidly. el bntabi memghesmandetigiagphsri of &b deslohy Rlend ces
"L ul 10 Bk eRithl ORFeol ABP ke la0hi: cRPER0ng foce TRURYEL uelliBL a7
2 particula pre erred categories of ane en enment eni ng

devi ce's shelavabl e for use as fasteners to be worn in close body contact
The first category is "tab & slot” in plane engagenent fastening device and
i ncludes any in plane engagenent fastening device in which amal e nenber,
general | y Taffermed to as "a tab nenber " includes a "tab" which interl ocks

wi th an openin fenpl e ne ner cal I eferred to sl ot
morber ) P e SHiorl REtREGA e et %]“@cﬁ"{“&x’& e eltm® Py anel
engagenentenfb@amQatsn@hdﬂ@meCQb amhbbfmmucl,eﬁseamyaﬂ &t @amethe NGROEME mem%@st @ni ng
device in whijch . a pale nenber includes at |east Hﬁ’ﬁg’l ect lLe f{Ooma

surf ace wHireRTsdibehthompierias making up e &b rgsmber falihe rﬂﬂ& 1y dows thea g e

menber.  ToapBemibbitoRdoffdem 80 AROBARNSS thaSbENIHAGNEL YéES thotikelinbd®khidhe tnd
| oad bearing, particular attention is paid to both the tab nmenmber 421 and

the slot mMaMEHABBMIBITIR PO UsSHS Meatess skifre ReRer4thq matssiph fong, whighetbr 4abs .
The tab nmeghets 4@?% rﬁid@tcaﬁrﬁmﬁff&rcaf an‘ii%p waleh&d at'c@rta[ﬂl ?d@@tmn@ '?cgﬁfgﬁfﬁ%(}fde the

fasteni ng device's can take various forns, iIncluding those exanp

descri bed depiesdofiexibilitl ambstifesie theabstoningtievico ahhe tak aemienA2l Gliiabf‘é?e Oif ?@1 4 ng
tnggr t SP Z oW, Eﬂlp{érﬁﬂ& r?ddg froﬁlrgﬂg gdlﬁﬁféﬂéaté@ﬁﬁ " £ 5B6n %Pﬁﬁ&@ L taff bbby USEd
gal nst I'n of a wear preferre t e material s
maki ng up 42ies plafcrawmtreclomgmbdb@rrfbleehmbiga taﬂ'taagﬂllTempbmmﬂ;cdad 45(bwsils{tdhedgei ab
{Tﬁg?e[ héo 195 Orallg a tré%alhjgg ele @968?f ( terat?lg :] dr.eu)!en"tiatqeasr| % Pldrtlon 9fucﬁe proxm%l edgk %bl hood
Further, the b‘m’c‘ecm @l thé tatbrtength T hdeintifest sadab mfdp’dimlTMZ The ﬁromﬁd}e@rﬁObﬂay be
LT oedyand ot VEakEned, sh oRlLakn hascald ek el PERAAS IS g
421 may bqﬂa%mawwmsnﬂEkmgmmhgla&haneaﬁndtﬂﬁﬂﬁh@m@&dﬁﬂkfdﬁ]anm'ﬁmsﬁﬂHMﬁg
material. member 9\év?naly réxtlgrllcg :laJt leeas’c9 partlally 1rt1to the taan)ad bearing portion 76. The tab stiffening
member 78 may be integral with the tab load bearing portion 76. The tab load bearing portion
includes a load bearing portion tab end width 765 located near the longitudinal ends 47 and a
load bearing portion tab central width 762 located near the tab midpoint TM. The tab member
may also include a tab grip portion 68 and a tab width 761. The tab width 761 is measured in the
x-direction. The tab member 421 may include a multi-plane hinge 727 as shown in Figure 2B
and Figure 9. A multi-plane hinge 727 is defined as where at least a portion of the tab member
421 overhangs another portion of the tab member 421 and/or a portion of the article when
_unfastened and/or fastened. When the fastening device is fastened, the line of attachment 72

generally follows at least a portion of the multi-plane hinge 727.

Tabs with Laterally Overhanging Tab Retaining Elements

The tab member 421 shown in Figure 9 includes a retaining element 681 configured such
that at least a portion of the retaining element 681 laterally overhangs at least a portion of the slot

member 441 when the tab member 421 and slot member 441 are in a fastened configuration as
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421 is preferably an el ongated nenber having a tab length T, a proximal
edge 60, a distal edge 62, and a tab retaining elenment 681 generally

adj acent w0 d3@asuoa portion of the proximal edge 60. The HuPesBi1O330f t he
tab length T identifies a tab m dpoint TM The proxi nal edge 60 may be

| ocated over the article 21 laterally inward fromthe proxi mal edge 60. The
tab nmenber 421 preferably has tab |ongitudinal ends 47, and a tab
stiffening nmenber 78. The tab stiffening nenber 78 nmay extend at | east

partially into the tab | oad bearing portion 76. The tab stiffeni ng menber
78 may be shawede Higumi i The tabapeibsain Bigwrei Woshewe eirenti-phne inee {2b Aoadt-

bearing poﬁl&ﬂe%n bR M&ﬁ%r dndyRied, BRAN LAY Foa Ji@%ﬁx‘o?fkt s a%eﬁ‘t"@g%a? 8Red @Caat ed

near the Iongltu I nal s 47 and a beari ng portion tab centra

762 | ocat eabrigeninl orietaticutns whaipo overlaiie partien ofdhe arbipibal. ormagtherlpogioneé fhedd a
tab grip pgrtiQn,f8 and a tab width 761. The tab width 761 is neasured in
the x-direction. The tab nenber 421 may include a nmulti-plane hinge 727 as
shown in Fl gur em2iBe peafictrediegiboéim@nt, #henuthe lfas‘p@hmgdehcmlgéas’ieﬁé’d thsredeﬁﬂ lnast] ozes

where at least a of th anot h portlon
o et anSrlnds M S leihs Patish A i R Shonc? 2uf HEEIR IR B IR, B
and/ or f aspeeti@dof thgor rhdiebef 441 srshogn delipwe 2As Asahben &dFlgdirh eBIthen'eb @fember
attachnent |, 72 ally follqws at_ | east portion of .the multi- ne

i nge. 727 43¢ 2t Aot § LR RSpE R it SrBB RECAPR PR SREHEHRS TP ab
menber 421pigdieBbutiaf lekét Ght Pafs rdliivel €L snothef Béribm bMGie elbai®iter GBIl ocentivgierLd
such that at least a_portion of the retaining elenent 681 laterally

over hangs RrUmeRfdle agtidhek i on of the slot menber 441 when the tab menber

421 and sl ot ngﬁhﬁ&%n@ﬁlﬁré fDA@arfd@&éFﬁ@%B GG Biefbdr 08 nR§ fordla él%@@léﬁe%mo
PCT/ US03/ 18153 shown in ure 2A. The tab member in Figure 2B shows a

mul ti - pl anngsi Afe Fber single mmnpﬂunasﬂa?ﬁémmnﬁg@emaﬁ the fbemembrs| 474 cyedarging g
edge 60 a“&(oﬁ'{er ﬁ&&é‘d B 10 1l AORIM 488d; 4 @rhoﬂ"@fiﬁle bficR wihkrnZeRba as%b\%%lat ' on

as shown, overlaps a portion of the arPl cle 21, or another portion of
t ab rrenbeFlngﬂOAlandamquoer& eAﬁ@alemﬁmdmngeﬂtZZ mah bp farmed bﬁgmtémthgad@hl:le |s

fastened t I i t he
o ommes 5 B LETRL 1208 SISy ThEb papPLt
menber 441aras>a‘éxh(T\hn citrmdSi @u:h@ugfﬁthe Agickl?dvnd bna parferr &f tRBartitle 21 abhenesditng 421

may i ncludg, a f ment,. 72 S hat east, _a f the tab
movber 421t o ek RETIRC pishEpStiilen, B o o B RO Rbosly i G
of the t abremaﬂﬂ@ elerﬁ&ilt 421 whkiklatovararige the slponkmbdsr Gf (Hipae dr7) mdke tRlin Alhso
shown in Figure

pl ane hin ﬁhtoﬁﬁ%q% %ﬁﬁg rls;eﬁalﬁ%dhl H%E’% %tgﬁgt lesﬁ’éé%%f’ fﬂ%;‘{]%tﬂé’aéeg
menber 424in&11@k*&1&8@ioﬁ@0 the proximal edge 601 furthest from the distal edge 60. The singe plane
hinge 722 may extend between the overhanging retaining elements 481 as shown.
As shown with two views in Figure 2A and/or Figure 2B, the fastening device 41 is
fastened by passing the tab member 421 completely through a slot 46 of the slot member 441.
Once the tab member 421 has been passed through the slot member 441, the retaining element
681 of the tab member 421 is rotated into a plane generally parallel with the plane of the slot
member 441. After rotation, at least a part of the retaining element 681 and a proximal edge 60
aare overlapping at least a part of a slot outboard portion 66 of the slot member 441. In this
configuration, the retaining element 681 of the tab member 421 will prevent the tab member 421
from slipping back through the slot 46 and disengaging the fastening device 41. A portion of the
tab member 421 or the material of the article to which the tab member 421 is joined will extend
into and through the slot 46, as shown in Figure 2B. The overlapping retaining element 681 is
designed to resist the tension load in the x-direction, which tends to pull the tab member 421 and

the slot member 441 apart. Loads in the z-direction may pull the article tighter about the wearer
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anot her portion of the tab nenber 424 or a portion of the article when
unfastened as shown in Figure 10A and Figure 10B. A single plane hinge 722
may be fowwead/loy74cutting the article 21 along at | east orreTuloshsmse 723 to
format |east one proxinmal edge 601. The cut |line 723 may take any path.
The cut may go through the article 21 and or a portion of the article 21.
The resulting tab nmenber 424 has at | east one distal portion 621 and at

| east one longitudinally overhanging retaining elenent 481 which overhangs
the slot nmenber 44 (Figure 17) when the in plane engagenent fastening

devi ce is PustiBmedtyrraly diggpgage dachfastening devips 43 urithguts fudhar mppausd inenipulagion ef 62
in the x-dipkeslhdhet D106 Bf QLR L4£dge 601 furthest fromthe distal edge
60. The singe plane hinge 722 nay extend between the overhangi ng retaining
el enents 481 as shown. As shown with two views in Figure 2A and/or Figure
2B, the faghenling AGWIAGENGbylfanelB%0EREdind HASSENY the tab member 421
conpl et el y througn St ot 46 of the stot nemnber 441. Once the tab nenber
421 has been padsdownhn bigyte ltlhm agbther emboihierent) thi tabtthenbee 2l maynigclefieatdoatt 681

ol ane of “t7E &7 gt nessae BT, T ke Bk rainta S Bnee BB Byl <
r et ai ni ng pdréoreot thé&b anthig §emet 681 ladnelifaly ossrRangy et leagp pipogioatofltkadst - a

part of a slof o ard. partion, 66.of the sl|ot nber 441. 1n_.thi .

Pont i gur at PERerab URGRs Aoh Ghea it W Tt oh Epa pe ket P ey ent
the tab meshsfendiZcbnfifuraonSk siinig Faek 12. Nihudh td igrék e vy andodiisongagi ng
the fasteni pg device 41. A po tiqug of the tab geqrﬁr@erAZl or the materi al
of the artPRIE™OF Agh ERaY Rebreisgohionays at Jeagt tvg t3bdoaddganifieportions Kias shoWR B and
through t hpigeleQt. #8 taBfheSBEW1 Ay Fls§ HoRILBerid RRLHAVER. | appi ng r et ai ni ng
element 681 is _designed to resist the tension |load in the x-direction,

whi ch tends to Pferabfhestshpmimdmiiegure 3] thinib relyining eemens fiSérexiends aysarhoth
Loads i n tRg.igqdhi Sak 19Rr BRI WehpbiB1aTds Ehn I BBLE 2, aR0Wh nﬁeﬂ%e%"@zﬁrﬁ{y 21
WO 03/ 105740 PCT/ US03/ 18153 but wi Il not typically disengage the fasténing
devi ce 41 lateradlyiand flensithdinallysavethbngreinlegst b #ofton offthe sldtemerlisr déhbdhe #plloaihd
sl ot nmenb Lt i itpal gi ng Tab Retai ning

El ement s %éeaéﬁ%eﬁﬁ&(?ﬁ%é%l}?(g&?%%klrtli%eyr?llgto tuéelttrag%eéﬁ%lg?]nent, the tab nenber 421
may include at | east one tab retaining elenent 681. The tab retaining

el enent 6811 S, SARGi UL SUCR J0al, Ahichgast @ portion of the tab
retaining ngs at |east a portion of the

sl ot nenber 44As ghawguineFifizg 1Bntht e yedbet @06 noy indhele 4 fak rétaibingetdent 421 and

sl ot nmenber 441 are,i fastened confi tion as shown in Figur 2. In
or der to rifprgveT Firg Brdhe neBii §on: P owgt Riwime y porton Shfe B
preferred mombaveeathel tgRmtmbaiAnd slot nex@dber AR IaTEstdh0d térFiatraiién. ARstEAIOMS tAbN
Figure 11. The tab negg)zeprmtﬁ?d%sgl?oythal so i ncl udem%erg“r)lregispé)irtl on 68.

retaining element e slot of the slot me sengagement.

The tab retaining element 682, shown in Figure 13 may be movable relative to other
portions of the tab member 426 or may be in a fixed position relative to the tab member 426. The
tab retaining element 682 preferably includes at least a resilient portion 781 to cause the tab
retaining element 682 to return to approximately its original position after a fastening force is
applied to it. Engagement of such embodiments may occur via at least a slight elastic

~ deformation of the tab retaining element 682 as the tab member 426 passes into the slot member
444 slot 466 (Figure 19). Engagement is completed when the tab retaining element 682 returns to
approximately its original position and interlocks with at least a portion of the slot member 444,
Alternatively, at least a portion of the slot member 444 may be resilient such that it can elastically
deform at least a small amount during engagement then return to approximately its original
position to fasten with tab retaining element 682. Preferably, both the tab member 426 and slot

member 444 have at least a portion which elastically deform at least slightly during engagement.
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Preferably, as shown in Figure 12 the tab retaining el enent 681 extends
over both longitudinal ends 47 of the slot nenber 441. As shown in Figure
12, the twelosewbao 441 may |aterally and | ongitudinally carbssgsaEs | east
a portion of the slot menber 441. The tab | oad bearing portions 76 are

| ocated along the line of attachnent 72. Tabs wi th Non-overhangi ng Tab
Retai ni ng El enents As shown in Figure 13, the tab nenber 426 may include a
tab retaining elenent 682 configured such that the tab retaining el ement
682 does t aver hang any portion of the slot nepber when the tab nenber
and sl ot n‘g‘ml?a topg 09 A @g@ﬁédloe S¥Fhaygingipty mempers maay be wsed ag gifastening
retaini ng @veeent 682 protrudes into the slot of the slot nenber to resist
di sengagenent. The tab retaining el enent 682, shown in Figure 13 may be
novabl e relative to other portions of the tab nenber 426 or may be in a
fixed positisMedish delig to the tab menber 426. The tab retaining el enment
682 preferably includes at least a resilient portion 781 to cause the tab
retaini ng el emeft shog2 in HigneetQ the telomerpbar d%1 may bdvg ajtatsload bf@rln&borpors?& andra

after a f e nts
mmyoccur - 5 BB BE CThSph AR fithebliloh 76 RGBS L, RYBDLENBEAL TR o
el ement 68Rerber 4Rk thah ks M@bmmaﬁtﬁaséje@ni the Glot hed Heatingnportier 67 A4dnrsiiDt 466

(Figure 19 S n the taini | enent 68
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of the slo [899] Si I ent. such t an el astically
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. Prefe ab nenber and sl ot nmenber ave at |eas

a portion ﬁ@ﬁlyeﬁgﬁé"?’ leﬂﬁ"}? TIREPYHRR 4t 1stheRartiony wighe pYoug (e Akpub HymgeREFY. 22

WO 03/ 105 7gbtidaCd 4SQa dBddest theRmpiiskat leans: Mty 67 RABYROmaBHne device 41 is
non- over hangg{;ﬁmg tab nmenbers % be used as a fastening device. Tab Menber

Design As 8 Mestmrefgrebly othe {2l doad hparing pprion 4015 thegpriinmmeithin ehebt 0 wadowdar i ng

portion 76nansk

R R S N T T R i A G R o

i nredi at el 4/ 1&6‘1$@é@nt“{6ﬁ@9 giiportienned Hewn nml;igqsm POti$ defingd ay thie gmaamﬂgportlwq@”n t he
tab and Sltﬁé taﬁ'ﬁﬁmi)?lz 2?%&{51]?(16 ﬁ%q @gdlyﬁrl@f%lo%of6r esponds to the area of the

first and second st eni ng rre I nmedi at el y about the line of
attachnment 72 (IFlihg'ugleth@)e mfyr leef ey differgnce it hetetialpromaitks beauruomge pawednothe &b i S
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f ast ened. thl‘bgep port10n 68 may have different material properties or structure within their respective

portions. Preferably, The tab load bearing portion 76 and tab grip portion 68 have different
material properties, and/or structural differences. The material and/or structural differences
between the tab load bearing portion 76 and the tab grip portion 68 may include a gradual
transition in properties. The tab load bearing portion 76 and the tab grip portion 68 may both
have different material properties or structure within their respective portions as well.
For example, as shown in Figure 9, the tab load bearing portion 76 may include a tab
~ structure vzith a plftstic'such as polypropylene of a thickness greater than about 0.25 mm. The
plastic may be covered in a relatively light, flexible nonwoven. The nonwoven layer or layers
may extend beyond the perimeter of the tab plastic. In such an embodiment, the tab load bearing
portion 76 is defined by the portion of the tab member 421 including at least the plastic. The tab
grip portion 68 is any other portion of the tab member 421. One example of a tab stiffening

member 78 is shown in Figure 9.
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preferably, the tab | oad bearing portion 76 is the portion within about O
to about 10 mm of any portion of the tab adjacent the slot |oad bearing
portion 6WoMsanshe fastening device 41 is fastened. MstepqwesSosnsisBy, the
tab | oad bearing portion 76 is the portion within about 0 to about 5 nmm
of any portion of the tab adjacent the slot |oad bearing portion 67 when
the fastening device 41 is fastened. The tab grip portion 68 shown in
Figure 9 is defined as the remaining portion of the tab nenber 421 outside
the tab | oad bearing portion 76. Although there may be no difference in
material propeftiplestiffning mawber S Beleviersd to eeintzip the load bewrigi wpabisy tof 8¢ 76
and t he taﬂasta{lﬁggde@f&wh% s@lﬁall(gﬂ#l%] Acl ﬁ&1ﬁﬂ%f@ﬁ@6¢e&ﬁ RREfdovitO 4 RNEhd he

tab grip portio have t mater roperties or structure

wi thin thekb strf@splgcmnber Tony bodesignddrte preverihithe, tabTmémlneaHZl Gon felding bagk qnts’rt i on
76 and tab. i e I ,

et ot ur al i PRIF el 88 ofhebRUE Mo qurliBithing TELBE B mlRRSUHLRT s B0, e
t he tab | ohe tdbeaemiey 420r tHrefarably the thbt stméfemla@ ngmbpr Poist pasitioH ! emsiyast paotide a

dual Th h
2 ot p peRRRsan R selRh SR e Ry D PRl e MG o PR

structure smf&ﬂngnﬂeheerﬂsrne@pfmﬁdr velopnéd 4t onscatihe mgituduméndemmpl e as shown
in Figure 9, the tab |load bearing portion 76 may include a tab structure
with a plastic such as pol ypropyl ene of a thickness greater than about 0.25
mm The phrasirbEMARYIA10 EordRY 8lctheisn a rel atively light, flexible nonwoven.
The nonwoven Iaﬁ}\«(}1 or layers may extend beyond the per| nmeter of the tab
plastic. In sucheaff> SRS fehtnayt 1eok #Y JieSatndE SPrRsPndpBiY PO ARaee fom #15F i ned

by the pordg@thatén &%1t£lﬁ@mgﬁfme Thé &b méﬁ@eflﬂhlr}gaﬂe thER Y nlaRBia B kigSdhiné a5 dihe
tab grlpé)ortlon 68 is any other portion of the tab nenber 421. One
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vice while still allow ng
i nproved fA-‘emththel Sﬂ(}t n@ﬁnb@h'é‘hoﬁﬂemmfﬂrreﬂm éhei mpgerdbsvinakéngAup, thquf?é menatigr 421 be

sU1 11 eni ngp aRabetnol, JEche, dashanes) LATRYEN e bR RIBRkGF R0ty om

fol ding back onto i di sengagl sti
menber 78 dimytidnesope sotttb defodn ami/lehthe @b membbmltdasbngagﬂbmer ke faPenihg fcactrlsy t he

tab stiffepin Sltl ast.part ent nd or
bet ween tﬁ@iplg%%aﬁgﬁom ‘éfg‘é}ll %K‘iq%h@e’? gll éstmTCf‘% Calgl;eg flOlCSfA %{r aggr%fﬁﬁg? Ti'on of
the tab SIbl:aftibﬁsnﬂoﬁiglpr‘mﬂﬁ&d’ thé Qedimay lefvels bhexitiiktylaad s fédsseto tie fastadig (ﬂd’Vﬁ:C 41.
Iongitudl erred l.s . for ab Menbers The t nber
491y bl e Rt o SHADET 400 TR RS TGRS REMOPIER: on

of suit abl glysat&k] @lon, Bhe thelikdTEPBRIred dittaliBijiclb® i@l eal@hintm] @ppal fntiigsssane
as or

combinations thereof, and the like. Suitable fibers may include natural and/or synthetic fibers.
The tab member 421 may be unitary with the article to which it is attached or may be a
separate element joined thereto. The tab member 421 may be joined to the article at any location.
In order to optimize the body conformity and relative deformation performance of the fastening
device, the tab member 421 tab grip portion 68 and tab load bearing portion 76 shown in Figure 9
may have different materials and properties. The materials and properties may also vary within
_the tab member 421 grip portion 68 itself and tab load bearing portion 76 itself. Preferably, the
tab grip portion 68 is made of material that is thin, with a low modulus of elasticity (flexible).
Examples include materials with a thickness less than about 1.0 mm, preferably less than about
0.5 mm, and more preferably less than about 0.25 mm. The material may also have a modulus of
less than about 2.0 Gigapascals (Gpa), preferably less than 1.0 Gpa, and more preferably less than
0.5 Gpa. The tab grip portion 68 may have a basis weight less than about 100 gsm, preferably

less than about 70 gsm and more preferably less than about 30 gsm.
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different fromthe slot nmenber including plastics, filnms, foanms, nonwoven
webs, woven webs, paper, lamnates, netals, fibers, fiber reinforced

pl asti cs wodstiog74bi ke, or conbinations thereof. As wth tH@E/ssoetsFenber
44, it is preferred that the materials naking up the tab nenber 421 be
flexi ble. However, the tab nmenber 421 should be stiff enough in the
x-direction and/or y- direction so as not to deformand |let the tab nenber
421 di sengage under in use fastening forces. The material fromwhich the
tab menber 421 is nmade can be reinforced or weakened at certain |ocations
to hel p provi deExahwled@f preéajabiletzb lssp pértiph 6% mbteripls ynchidd nenvverresyeh asrarded.

fastening 4 r i mq?g 4]?[;11([ I]H%e
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Preferably, the tab | oad beari ng portion 76 is made terial that 63
thin, w t habguhy. épinm and more preferably greater than about 1 mm. The tab oad bearing portion 7

preferably has a modulus greater than about 500 MPa, and more preferably greater than about
1000 MPa. For tab load bearing portion 76 materials of extremely high modulus, such as steel,
the material thickness may be reduced to less than about 0.2 mm.

The tab grip portion 68 and tab load bearing portion 76 may have a different basis weight
(weight/unit area). Preferably, the tab grip portion 68 includes at least one portion having a lower
_basis weight than at least one portion of the tab load bearing portion 76. Preferably, the ratio of
basis weight in the tab grip portion 68 to that in the tab load bearing portion 76 (BWGS/BW}G) is

less than about 1, less than about 0.5, and more preferably less than about 0.25

Tab Load Bearing Portion Parameters

The stiffness within the tab load bearing portion 76 may vary along the x- and/or y-

directions. In certain embodiments the tab member 421 and/or slot member 441 may have a
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nodul us of elasticity (stiff). The thickness of the tab nenber 421 is
neasured in the z-direction as shown in Figure 2B. Preferred tab | oad
beari ng peto3owns746 material thickness & nodul us requir emeTUSOANISSE t h tab
|l ength T and/or the anmount of | oad being carried along the tab nenber 421.
Shorter tab lengths T allow thinner and/or |ower nodulus materials, while
|l onger tab lengths T require thicker and/or higher nodulus nmaterials for
ease of use. For relatively short Tab Iengths T of Iess than about 3 cm
relatively thin materials and/or | ow nodulus may be used. The tab | oad
beari ng peptstanh pla6 Vpﬂrveﬁealgbmrerhagheamﬂqndk aed dinjeasjenst dia theatsmgtthoughowhihgnd
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T. Preferably, the wd
longltudmal end modulus to the midpoint modulus is greater than about 1.0, and preferably

greater than about 3, more preferably greater than about 10, and more preferably greater than
about 25.

In other embodiments, the tab member 421 may be less stiff about the y-axis by
weakening the tab member 421 stiffness in the x-direction. Methods of weakening the tab
member include scoring, cutting, thinning, bending, heat treating, chemical treating, and the like.

Tab Dimensions

Preferably, the tab load bearing portion 76 is relatively thin in the z-direction, relatively
narrow in the x-direction, and/or relatively long in the y-direction. The preferred z-direction tab
thickness 764 (Figure 2B) may be less than about 5 mm, less than about 3 mm, less than about 1
mm, less than about 0.5 mm. Preferred x-direction tab widths 761 as shown in Figure 9 are less

than about 40 mm, less than about 30 mm, less than about 20 mm, or less than about 15 mm.
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ratio of the | oad bearing portion tab end width 765 to the | oad bearing
portion tab central width 762 is greater than about 1.0, greater than
about 1.2®0 @ndspoeferably greater than about 2. |In anot hecpretaesrssd
enbodi nent (not shown), the z-direction thickness in the zy-plane of at

| east a portion of the |load bearing portion 67 may be varied al ong the
y-direction. Preferably, the z-direction end thickness near at |east one

| ongi tudinal end 47 is thicker than a central thickness at about the

m dpoint TMof the tab length T. Preferably, the thickness ratio of the end
t hi ckness Rrefetrévby-dirabpion lehgthhT ekshews it Figmrhé ateaaate ﬁeaaqug ZQ)mm, imore than abgut
greater than about at er _than b t han
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Figure 9 aF&iShsia %ﬂ%ﬁ re %%er(ﬁy %-833 %ﬁhoggoﬁﬁggag@leﬂ%ﬁ%:%mf ngﬁhabout
S0 Mm  or B @ hﬁihyah@uﬁonwﬂmm Rebee madid yrefckdbly varies frethbgrdird@ibn aadidf or t he
tab | oad bearing portion 76 have a tab width 761 to tab thickness 764

(Fi gure 2BJrectioltj os of nore than about 5, nore than about 10, nore than

about 15, nore pRRMLBDAWImeAbePEti iR aritdia MhaPivdctidVas WElEhethablitectivhe Férab
menber 421 and/or the tab | oad bearing portign 76 also have a _tab |length

T/ t hi cknesapple, the basissweight fhicknessy, apf/orppasdplug of thefabdogdhearinaRoriions§ Mayyee t han

about 70, R € 4hBARn %b@ii’gctléip Qnd/a-mmpécﬁ&ﬂ STINsreRAE bl vRSgHTBMicRIE, ¥nd/6r
either the overall tab nembe
modulus ratios described for long1tud1na1 variations along the length of the tab also apply for

| east

lateral variations along the width of the tab.

Tab Stiffening Engagement Portions

The tab member may include a tab stiffening engagement portion. The stiffening
engagement portion provides stiffness in specific location to facilitate the insertion of the tab
_member into the slot member, preferably with minimal adverse affect on the fastening device 41
body conformity or relative deformation properties. The stiffening engagement portion may be
part of the load bearing portion and/or the gripping portion of either the tab member or the slot
member. Without the stiffening engagement portion, the tab gripping portion 68 and/or the tab
distal edge 62 (Figure 9) may flex, curl or otherwise resist insertion into the slot 461 (Figure 16).

As shown in Figure 14A through Figure 14C, a tab stiffening engagement portion 32 of

the tab member 421 may have a different width, thickness, modulus, or basis weight than either
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and/or the tab |oad bearing portion 76 within the tab nenber 421. The tab
menber 421 stiffness may vary in any direction. The tab nenber stiffness
pr ef er abl wovaviogmoi n t he y-direction and/or x- direction. HOT/6Sv3118158
preferred enbodi nent, basis weight (weight/unit area) of at |east a portion
of the tab | oad bearing portion 76 is varied along the y-direction and/or
the x-direction. Preferably, the basis weight near at | east one tab

| ongi tudi nal end 47 is higher than the basis weight in the mdpoint T™M
regi on of ghe tab | en thrH}?. Prﬁgt‘erabl_y, t he basis weight ratio of the

| ongi t udi rf4F SERPTYR Yol Yt Mad hepiitgyPIHOL ST Freferalit thestal an mortion fn

about 1, anduset eaading po%&%aﬂngtah@@e@%ﬂtwetgght anRe SOERt ML REGPLY I RAL er

t han about 5. The tab nenber 421 basis wei gh may vary in any direction.

The tab meWHernggaseopnepetionpy Dufrably, e reteofbagh wetsht trihe e pertisn 68 to

di recti on. PugtaiatnYacehal JIRITASH iSickd MRS THuY 8888 nid ]%Jaﬁreﬁlydlizgsetﬁ&ﬂ uS
wel | as the y-directron. For exanple, the basis weight, thi‘ckness, and/ or
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y-directiof, o 20d/ 96 BadbELGE QBion ferr i ight, thickness,
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stiffness in specific location to facilitate the insertion of the tab
menber intg the sl ot nenber, preferably-with mniml adverse affect on the
fast eni ng ég%vh?—%n%@?l body conformty or relative deformation properti es.
The stiffeni ng BRgagetRYS thROSIbt MEMBBRYp&eng BAf Var@l ThEElol ACOMRESE b Bpdd@fet | ON
and/ or the grgi p in% orCL' on of eifther téhﬁﬁ tab menber or the slot nenber.
W t hout t KBTS 1ol fOE*@e oG EraTe! Hfaratstish, Thandotdgh myw ialemafyeydnalvdsrn 6

and/ or t hevti@bis delfiiedak a 8Q2G6 BttvinkicBiht@alldInoBBY ofhbOKan G 1ER BY 2 CHDRE WoSSs.
resist insertion.into the slot 461 (Figure 16). As shown in Fi gure 14A

t hrough Fitjuitewt e ligyrg 5 and Fieewi 159§ e §log dbk ey pbptinadydegplogp 463, Hehiehnis
merber 42 lefBad o8 aY Speindivh & Wiith ahihbnbd: Bt : ' i ght
than either 27 WD 03/ 105740 PGt/ USO3) fté?%%ﬂé?ﬁ%%??%&%%ﬁ?ﬁ%bﬁﬁ%ﬁ% 48 0 0h
| oad bear iSk§msEPen 4. The lopp dfEmanbs/formerebst adchimg astyip of ingtari@ 244 fortbé atiels at

| east one | - j I basi i I rtion of
the tah  ors P RO LD B S S b s fhed SR e B HSBT, <
wei ght i n ag He stpt mpmpryrdeHl shrovign Frguret1aB fermiefl be mittigg esigpgbomatal pé4.t i on 32 is

| ess t han about : eferabl ss t.han. about 0.5. Preferably,
the stiffening Aés%ag‘ggﬂrrlgl:ﬁgﬂ %g?lt%lg eosfrlfﬁé%%}b\ér J.‘ﬁt%adr“éq“% lgﬁea?tr?@e ?18%4658‘5&‘ absz ring
portion T&gtrS triver détoridthciil. Dhaslotnig] frotht patioBdt thd ket méraber ARG whielythal SO

have a sl Q&b Iﬁéﬂﬂ;e& a9 i I&qure 9) may be inserted. The slot length S may be less than the unbent tab

member length T (Figure 9). The slot member may include more than one slot to create

additional retention capability or adjustment capability. The slot member 441 may also include a
slot member width W, at least one longitudinal end 45, a slot central region 61, a slot inboard
portion 64, a slot outboard portion 66, a line of attachment 72, a slot stiffening member 77, and a
slot grip portion 69.

Slot Member Design

As shown in Figure 17, a slot member 441 may have at least one load bearing portion 67
(LBP). The load bearing portion 67 is defined as the portion of the slot member 441 that is
immediately adjacent the slot 461. Preferably, the portion of the slot member 441 within about 0
to about 15 mm, of either side of the slot 461 may be considered the load bearing portion 67. A

slot gripping portion 69 is defined as any remaining slot member 441 outside the load bearing
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engagenent portion (not shown) wth properties as disclosed herein for the
tab stiffening engagenent portion 32. Slot Menbers The structure of the
sl ot nmenbwo wpesi4ng may vary. The sl ot 461 may be an openiry/ULBasisas a
hol e formed by the renoval of material. The slot 461 nmay alternatively
include a slit, which is defined as a slot 461 having essentially no gap
other than that left by a cutting process. As shown in Figure 15A and
Figure 15B the slot 461 nay al so include a | oop 465, which is defined as
an openi ng under which a tab nenber 421 is passed to engage the tab nmenber
421 and stosonrfntfdfhougin therpppay s g dififmensd jn Betera) PRPETtISY OatiuaErs hetyvesn dher i p
of mat er i ab, PAdit Ldheh &F ol Be siB461Sn MR ip! drifdnTd! Goth B 104 BeiildAokit! ¥
the | oop 465 mali} %%%Porma(yogy at ﬂeastn tvm%lsplﬂi?)ts such as the sl ot” nenber
441 shown Gnaif€ thargsipl BBtiéro pPrenkybliave (diffdreny ruaterial ipponsftieprer etrpetire 2dithin Agirs hown
in Figure Lol 4 ith a
slot | eng%%egg‘lﬁ)&ﬁg)%s'l 0 e%%&ﬁﬁ%m?@}éﬁ%ﬂ g nglg l%ﬂ%? a%@@?%g&glg? t% |b %%veoc?f"f%ﬁé%t sl ot
menber 44I1mateiad prdyiecties.t fel/or tsaoctmehiddferet2ss. ( Fhyuaerigl) amipy dvectins diffeeabcesThe
sl ot length, S e.less than the. u nt, 1 er length, T (Figure 9).
The. sl ot R B ke oTBre AR Bhtok g, = ahe pumpEho fu ey St
ret enti on gapabirdnsitign o pgdrtied MeRtloablpabnd pdriion Fhendstheteriprpodtien 64 4iby vath al so
i nclude a sl ot er width W .at | east one. |l ongitudinal end 45, a slot
central r eﬂ?o(}ﬁv%‘%&grgn%m%?miﬁ RisBge? orﬁE?%BWﬂglﬂ,theé‘grgTPS? NVSHPHSEY d portion 66,
a line of attackyerimple, asshdinoh Fedurd {B e Wlot MGIALREring fortgohds 7amaysSin€ltidedd $16x
portion 69. Slot Menber Desjign As shown in Figure 17, sl ot nenber 441 may
have at | e¥RpiusEth d astfedPh AYPYHBIERETRC 67 * HitlBeys e hAboldhrl Mg 16Kt i on
67 is defigedoamsit H8e PRkticin® RlotrR t5aQblatiREDEMt, Sdiblchdhwb®en, TRIREWSIA! ¥
adj acent the slot 461. Pref erablgéi the portion of the_slot nenber 441
wi t hi n abdayeror layess ey etenpiseripnd thy pesimetrs pf b glastisrpigene Insuglh any@bodigen éhe
consi der edloﬁd‘ﬁeah{?%gm}ﬂ%@ RO4dpALd h%ﬁleq%rtioﬁ‘ of HheOiotHhdnitiR} O POKbhO D Rt kiR
defined as any renai ning slot nenber "441 outside the |oad bearing 28 WO
03/ 105740 1Ptk Usd3the sxip3porpen ttPois BY. othgrt pastierh of Hhg elofrayenther Hdl.di Iof ethence
in materi I ti e LG RoL 1.4 67
about t he SSEE BESiophafblilal e P RRANAARA Rt EERRRBRHAELD
67 and t heingthé plopoedtiabmegiéh Ahy Methals diff Wekeng thet materddl ipledsescoiies cotting,
structure wthin their respective port.ions.. Preferably, the | oad bearing
portion waglﬁ'ﬂlg&%e%l%n%t%l? %titrgﬁtﬂﬁgc}ﬁ%l\l/cg t&?a%l?%%nziﬁdf‘e hkr?at erial properties, and/or
structural diffHiresicemembdneldirah dFiguad 1ameh cilsosibeludd aishl nenbtrewsitc85 a et ween
it 2§| ngd abr%gralge?gengt?lrﬁ, Ia’?lgas?Zneallgggl{’}udltna eena |49,ta S OGtJéSI%pa? I'CtgPO% 6qr al, ﬁotpu%ota}do pQ)I‘thO% ma
64, a slot outboard portion 66, a line of attachment 72, a slot stiffening member 77, and a slot grip

portion 69, a slot load bearing portion longitudinal end width 671, and a slot load bearing portion
central region width 672.

Slot material
The slot member 441 may be of any size and/or shape and may be made from any
combination of suitable material. The slot member 441 may be made of materials the same as or
_different from the tab member 421 including plastics, films, foams, nonwoven webs, woven
webs, paper, laminates, metals, fibers, fiber reinforced plastics and the like, or combinations
thereof. As with the tab member 421, it may be preferred that the materials making up the slot
member 441 be flexible. However, the slot member 441 should be stiff enough in the x-direction
and/or y-direction so as not to deform and let the tab member 421 disengage under in use

fastening forces. The material from which the slot member 441 is made can be reinforced or
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gradual transition in properties. The |oad bearing portion 67 and the grip
portion 69 may both also have different material properties or structure
wi t hi n t heiarosriespecti ve portions. For exanple, as shown i rpcAigrosasisy, the
slot | oad bearing portion 67 may include a slot structure with a plastic
such as pol ypropyl ene of a thickness greater than about 0.25 nmm about the
slot 461. The plastic nay be covered by a relatively light, flexible
nonwoven. The nonwoven |ayer or |ayers may extend beyond the perineter of
the plastic piece. In such an enbodinent, the | oad bearing portion 67 is
defined bywerkemepairdeitain lgktiorisdo b¢lp proviskitleer dedinet! levedd afdleniyiliy andesti€iness fiethe

pl astic ar}dstén@ne dgr.icgdrlporti on 69 is any other portion of the slot nenber
441. 1n ot Wer"&&ihddi rent's, the sl ot menber 441 may be | ocally weakened for
i nproved fl exi Wrdfertrgd, phasaéserfabl tiie slot tnmabst ot41c émfudal polgeftan Wlyprdylehods of

weakening the material include scoring, ,cutti.n t hi nni.ng, . bendi n eat
treating, p(?E’SWVnE’é‘?’ pf’gggtep‘hd’y (ﬁldantdﬁée ]Irﬁ%kg?el%efﬁeg n%lmést m?%%nsé?eg&&lﬁ e ﬁ?pdn Ure 17
may al so itachidgecombitatibns TREFEES anditlih like V\Suitabk| fivers niwgriindude metogl imdlor satthdtieast

one longitudinal end 45, a slot central region 61, a slot inboard portion
64, a sl otfbsiit board portion 66, a line of attachment 72, a slot stiffening

menber 77, and 18 ofdePto Optinize RRIHodPBorE8mi 5k Qtlativeadtidatidngbrfoftidnc®Bf the
| ongi tudinal end width 671, and a slot | oad bearing portion, region

cent.ral
wi dth 672.fastyoéng daxicer the slot by f41ngiimaertian 69 #ad, 193 ba?flwr%‘?f‘zéy%h?a’ﬂdfl
shape and Ry PEIRARIHE QFcRRY maeRATPhiiRlbiRRiRf TRYUERRAIS aktPlBdriRds mayh&os| ot

menber 441 may be ade of materials the same as or different fromthe tab
nenber 42 vaiyrithinithe glopmersber @41 grip pavdon Praddoad herriRe Peionébs, woven webs,
paper, |am nat {Bh 2. b ReERy 6 s el f hRfeRLICRSE PHAR WithS: RAMmbdiys! dike,
or conbi nati ongﬁefte e ’e%%.gnksp%\%ith tfﬁe tab rrer?ber .4211, it 1maty be pr eferred

t hat the reddsteityab provideifivgibilpy.t Frangilestinclydsrrwserialiatitthe thidkases Bisethapahpat &0, t he
sl ot nmenber 441_.shoul d he i ff u in.t j £.echi A

y-directi o%“ns%regelsa%?olesst o d %ﬁ%u& r%'sgﬁ%" Igjre?(% h[&ﬁee&t%faeﬁdb%%gse%ﬁ %ioug?gg ggl’ég eThSnder
in use fasiteni ngy hso bew.a mbdnlusedl dss than Aol Siiigdpadehle (€)1 prefierablyrlesd 4tfni s

made can be reinforced qr . .2 03L1057 PCT/ US03/,18153

certain | olc%{sf’% ﬁg‘ﬂ%reﬁé‘% abjy 36\7%/}3811 6‘%%}% %eéger%@ H"g%?&%/% 6 %fl Y%%%??’P@@t 1§%d
stiffness thén et 100aging Prefgatde es< thart dbouPT @ ke tetimplegstftablyfles thanhabsitG0
menber 441 include pol yester, polypropylene, polyethylene, polystyrene,

nyl on, and®the |ike. Preferred netals include steel, alunm num copper,
tin, brass, conbiafplcs@nprdfblebIeehip paRbnt d¥embiek@s irdlidt albh®ofehberch awryrdedic| ude

natural and/or synthetic fibers. , . .
spunbond, meltblown, spunbond-meltblown-spunbond, and the like. The grip portion 69 may
also be a laminate comprising two or more layers of material. Exemplary laminates include
nonwoven-nonwoven, nonwoven-film, and the like. Grip portion 69 materials may be integral
with load bearing portion 67. Alternatively, the grip portion 69 material may comprise separate
pieces of material attached to the load bearing portion 67. Preferably, the entire exterior surface
of the slot member 421 is covered in a soft, fuzzy material such as a nonwoven.
Preferably the load bearing portion 67 is made of material that is thin, with a high
modulus of elasticity. Preferred load bearing‘ portion 67 material thickness & modulus
_ . requirements may vary with_slot length in order to meet the body conformity and/or relative
deformation objectives of the fastening device. Shorter slot lengths S (Figure 16) allow thinner
and/or lower modulus materials, while longer slot lengths S require thicker and/or higher
modulus materials to deliver generally equivalent relative deformation results. For relatively
short slot lengths S of less than about 6 cm relatively thin materials and/or materials having low

modulus may be used. The thickness of the slot is measured in the z-direction as shown in Figure

2B. The load bearing portion 67 preferably has a thickness less than about 0.5 mm and more
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In order to optim ze the body conformty and rel ative deformation
performance of the fastening device, the slot nenber 441 grip portion 69
and | oad Yearsimgz4porti on 67 shown in Figure 17 may i ncl udetdidoaseat
materials and properties. The materials and properties may also vary
within the slot nenber 441 grip portion 69 and | oad bearing portion 67.
Preferably, the grip portion 69 is nmade of material that is thin with a | ow
nodul us of elasticity to provide flexibility. Exanples include materials
with a thickness | ess than about 1.0 preferably | ess than about 0.5
nm and noreferpblyfless dban ahost 8.26 mam. absupadbesngmertivh &7 nrefewblydias gagpodiluso

have a no f referably Iess
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portion 69 am.nate ¢ isin |
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and the | igotion&7 Matpeals od thﬁﬂ’lemﬁhlg]i infoldslusresyictbes stedl.ede ataterial thivkhesadndye®r i ng
portion 67. Al ernatlveja(i/ e grip portion 69 material nay conprise

separ at e TRfuceL® less @Rt H2 W% ached to the | oad beari ng portion 67.

Preferably, therindrig fortidd eplaea 1644 beagify poitiok 66 1BdyOhavEERITBEferedR Basissweighter ed
in a soft, fuzzy mat eri_al such as a ngnwgven, Preferably the | oad hearing

portion 67WeEhitere- r%ftf%rﬁblw the geip por&ion AP includes # lepshPrgrPOTHRIATERS adper

el asti Ci t YhasiBheleBt th&fathQRChne §aHibR 8f ROTdall B&rifd poFRbLEET. q‘ref’éﬂb@kﬂﬂgﬁoéf pRgul us
-requirements may vary with slot length in-order to neet t

conf or m t yweigh itothe gidp Bertiono? T@éhaé imthe Joathbeskipepartigee’ GWeo/BdV 6f7)a§{eé$rf¥ﬁbabﬂ'étvl ce.
Shorter sl p&ﬁﬁé %&Q%ﬂbﬁt 4 & Sqd%rgpl%@‘ab?}l kQuhduRboner, and/or | ower nodul us

mat eri al s, onger | engt Srequire t hi cker and/ or hi gher

nodul us materials to deliver generally equivalent relative deformation
results. Focekel @bl Mehke 130PEL Bk Bl EPGLNS,S of 1ess than about 6 cm

rel ativel ng |l ow nodulus may be used.
The t hi ckness Ofhetshiéfness otithinstherslaslondbearing pcbreoméﬂmayebt gowrady cgtstmhmlthp Fogure

2B. The | oad beari.n orti ref.erabl as t hickn e bout
0.5 mm ana‘{’jl UREE ¥ gﬁgc\ﬂ%j ?@bg ﬁﬁgﬂtﬁﬁﬁg}%‘gl 0dlf)nre &Y Jélrg ‘Z’Z%}I!ta%gnadabout
0.25 mMm Wberlﬁg)@dudae@vrm@gvanoﬂbngxhe ﬁ?anr)/foejrarrahbys. rmisffnassnmwle warieddryeatyérg t han

about 200 a,. and nore preferabl eat e a t MPa sl ot
|l engths S ng P AoR nglﬁk'ﬁgsoﬁ?smé” e&%# ag‘ig{f)lbrf\’%ciul Pgﬁfé’éﬂg?a%mﬂ% et erial s
are preferred. mbhepte@add bRBSdiMENt RRWH i@ IFidire pme{eQﬂaalhheyw hr@s ofat ldabiCkivRtsE

reater than about 0,3 mm and
g of the load bearing portion 67 is varied in the xy-plane. This may be achieved by preferably

having a slot load bearing portion longitudinal end width 671 on at least one side of the slot
member 441 wider in the x-direction near at least one slot longitudinal end 45 of the slot member
441 than a slot load bearing portion central region width 672 located approximately in the slot
central region 61 of the slot member 441. Preferably, the width ratio of the slot load bearing
portion longitudinal end width 671 to the slot load bearing portion central region width 672 is
_ greater than about 1.0, greater than about 1.25, and preferably greater than about2. )

As shown in Figure 18, at least a portion of the slot load bearing portion 67 may be
varied along the y-direction. For example, the z-direction end thickness 673 near at least one slot
longitudinal end 45 may be thicker than a central thickness 674 in the slot central region 61.
Preferably, the thickness ratio of the end thickness 673 to the central thickness 674 is greater than
about 1.0, greater than about 1.1, and preferably greater than about 2.
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nore preferably greater than about 1 mm The |oad bearing portion 67
preferably has a nodulus greater than about 500 MPa, and nore preferably
greater twawsabsud 1000 MPa. For | oad bearing portion 67 raaressasssof
extrenely high nodulus, such as steel, the material thickness may be
reduced to | ess than about 0.2 mm The grip portion 69 and | oad bearing
portion 67 may have a different basis weight (weight/unit area).
Preferably, the grip portion 69 includes at | east one portion having a

| ower basis weight than at |east one portion of the |oad bearing portion
67. Preferabl yn arogher prefepred tmbeidment svasingh Figiye 18hbe grofyupefirlasinty®datlepst hat
in the | oad bear] I ! ) 1l : , less than
about 0. 24 PAna spig Ikl spfioh B8Ry FERbskEps 37 AT el Nenper
Load Bear idirectinr PiefenabBg tianb teest ondliiet lergithdingd ssd 44 hasiamadhlas bighr thapdle bear i ng

portion 67 b neral l.y constant. i he x-.directi - i i on,
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Stiffness may be _varied by_ v in | an vi.ew area, thickness, basis
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be achi ev®EfepblpreatBekihip in fiszrdirgetiong Feltively Ay e By the g A5 e CHFREi nal
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Preferably, t ratio of the slot earing . portion | ongi t udi nal
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t han about Showh I'n Figure 18, at least a portion of the slot |oad
beari ng p®réfeablyGle statymdyaber ¢4lr indldr thie dorg bedrmgyporion €¢ hirvr. wifiduto thidmngsb tatiot he
z-direction _end.thi.ckness 673 ar .at_| east I I | I 45
may Dot hitbRER PHAHFAL BaNeT A (s Aorcae B3RP FaRhy cuR B MR B0 D
Pr ef er abl ywboutize. Phifakilesie slat mentef 44 handén thetlbidendsspdid: G7mldoteve e tengthl

t hi ckness 674 is greater than ab 1.0,, greater than,about 1

pr ef er abl y° &lgﬁf%rra?%ﬁﬁnﬁf?o n ?bougié’\wrﬁﬁagc?g%f OPE?FLE%%H%&%% m(frgrﬁ%ﬁot her

Ior eferred a@B@Qd@.n’?EHdﬁﬁ&%mS hﬁbu i@y apBly té dithenthel uversl Bét nmhmdﬁ dnldiot ;hedcf]adat
east a portion of the | oad bearing_ portjon 67 vari ed al ong. the

y-di rect | PRAEAPBHOn A withingthe é@‘f sy ﬁ?eegﬁtbﬁn?}qg%h‘@?ﬁ@ﬁ[‘%géﬂayovﬁ o8y
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central region 61. Preferably, the nodulus ratio of the Ifonqi t udi nal etnd
In another preferred émbodiment, basis weight (weight/unit area) of at Teast a portion o

the slot load bearing portion 67 is varied along the y-direction and/or the x-direction. Preferably,
the basis weight near at least one slot longitudinal end 45 is higher than the basis weight in the
slot central region 61. Preferably, the basis weight ratio of the longitudinal end basis weight to
the slot central region basis weight is greater than about 1, and preferably greater than about 2,
and more preferably greater than about 5.

Preferably, slot member stiffness varies in the x-direction as well as the y-direction. For
example, the basis weight, thickness, and/or modulus of the slot load bearing portion 67 may vary
in the x-direction, y-direction, and/or z-direction. The preferred basis weight, thickness, and/or

modulus ratios described for longitudinal variations also apply for lateral variations.
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nodul us to the slot central region 61 nodulus is greater than about 1.0,
and preferably greater than about 3, and nore preferably greater than
about 10.wAsosslosmm i n Figure 18, the slot menber 441 and/ acmisssiigiad
bearing portion 67 are preferably relatively thin in the z-direction,
relatively narrow in the x-direction, and/or relatively long in the
y-direction. The preferred z-direction thickness 674 nay be | ess than about
5 mMm less than about 3 nm |ess than about 1 mm and/or |ess than about
0.5 nm Preferred X- d|rect|on slot menber width Was shown in Figure 17
are | ess tShenl Additions hii0n ¢ asnga BoleSId® mm | ess than about 20 nm
| ess than abou ) re
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portion 67 t i.ckness r re than
Dbout 10, HEPEvp el -Ssd PRl A el e eg R st i Hlert) oG
Pr ef er abl yhe hdieing IthitkawesTET ofithe skondiembet Wt hrelohiniemingngodubust dfghe 6itedkls o
have a |l e %’tﬁ{;{l Eo thrc ﬁ%? ratio of nore than about 10, nore than about
40, nore lBoslpt B e than about 100. The dimensions and ratios nmay

apply to eitherpof een@r/eeaairét pHtos00mRITasECoRd Plagr 602heay laatla sitenniially dffertdton 67
wi thin the sl ot nmenber. The slot nepber stfiffness. may vary in.a
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Pref erabl y,. rrfat%ﬁalb nlis dﬁﬁl’t’ﬂfhﬁg m@%ﬁse%tf eﬁ@ enP B 1BhPbealifR Bt tibd)s dead4S s
hi gher than t basi's weight in the slof central region 61. Preferably,

t he basi s ime |hgmmgr deti erotfer b Ifbm@rad berring Porind 6p Ay Peweinfpred prpund fhe siatot
central %@&%Beﬁ?% IS WESed Q&?ﬂeg%a%f fdvell r}é‘lgtlv%b@i%rm;uo@nqhg neheraRly gieat er

t han abou nore pre reater than about 5. Pref erablﬂ\(/) sl ot
(s}

menber st infdnbessi4¢ ahévesinj Elgttrché9 mard include proadditioneledpenings ithibe yﬁdﬁrt@ei b For
exanpl e, the.ba i t hi.ck sl ot | oad
beari ng pdrretnfber %%ns\l\%w% g 9rov}de a?‘ﬁé&al rgﬂglgtlleoglt I onld%&égm(rﬁtec and/ or

z-direction. The pref erred basi s wei ght, thickness, and/or modul us ratios

descri bed f C for ﬂat eral variations. 32
P Y81 ; AGaT £ Ofic ation for Housing

Style Slots Onerhalfhﬂe %Hefemﬁllephaﬂ&rseﬁgagﬁ@imﬂe faﬁ’str@ﬁlbtﬁtge de\plane engagambrgusi ng

style tab and sl formati on. A hou s.444 as .shown in
Figure 19f bcgv’df)t"iﬂrﬁ Eh I f‘B‘B’dysle(‘?g’ﬁ?JS &1y f“if{ rﬁﬁed’gegbﬁitfw T8 5P on
as previ Ou&hyaed@é@l{d 4061kt aMd BAINAAA s3EkRE THREnAIBHOfetile nfeaibed (g orTbBHB) 1hﬂm ag

thi ckness 675 of the slot_menmber 444 and_mi nim zi ng déjl us 8 e
mat eri al s projectile that extends from a surface. The female receptacle member (socket) 1nc udes a

receptacle that interlocks with the male member.

Depending on the design of the specific projectile and receptacle and how it engages, the
projectile and receptacle fastening device could be an in plane engagement fastening device or an
out of plane engagement fastening device. For example, a projectile and receptacle fastening
device 411 as shown in Figure 20A may be designed to be used as an out of plane engagement
fastening device wherein the projectile 425 is pushed into the receptacle 445 in the z-direction _
causing elastic deformation of the receptacle 445 until it form back around the projectile 425.
Alternatively, the projectile and receptacle fastening device 411 may be used as an in plane
engagement fastening device by sliding the rod into the end of the socket in the y-direction.
Fastening devices designed for either means of fastening are considered in plane engagement

fastening devices.
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form ng the slot nenber 444. For exanple, a first plate 600 and a second
pl ate 602 nmay have a substantially different thickness and/or nodulus. In
one enbodweoerstiosiae first plate 600 may be made from pl astircTiudosnsisshi | e
the second plate 602 nay be nade froma fl exi ble nonwoven. The resulting
housi ng sl ot nenber 444 has inproved body conformty characteristics than
a housing slot made fromjust one material, while maintaining the ease of
engagenent and | oad bearing characteristics desired in a housing slot
menber 444. The | oad bearing portion 67 may be reinforced around the sl ot
461 openi nged&sogdelied strength for inproved rel ative deformation. The

housing type sl @tyoq HRANMELS: AdfkoSRMA rtidphEbid Yikenhd dRKe i ShtiCinaRigRddiohl onal
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wherein the projectile 425 is pushed into the receptacle 445 in the

z- di rect i oWmeenddierryt lenathatpra psticiariasicaine dpvieatd apRliepemacl e 445 until it
form back aroungl Jfe 1Phéelthd Bodf eonfornlyRftiMahdedtihe falteniRld @ivie U |, & And

receptacle fastening device 411 Tgéibe used as an in plane engagenent

f ast eni ng eraveiewblsyio siry dhermgoietide 425cnilier e rereptadield b projeetile deationsplqngdhe
y-directiopg: i Qv &8s i I; 20f Lasi e, e are
tonsi dor ed LT S GIHEER PEI-ERACa! Houfiel DR RN 15895

PCT/ US03/ 1i88j5@tile RREh& Shseatinuly irothe ariirestomk etlteprabjed tthd mojgeide Azapiadhe
fastening deyi.of 48 ORI EL QISR e b OAKIN SLOUE & HAR. HI0 G RELLBCL | €
425 and receptacl e 448 nafmhave vari ous apes, 'Sizes and® Cross sections
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AP IS TR I ACTE R
An in plane engagement fastening device 41 may include a retaining element. The
retaining element provides added resistance to disengagement of the fastening device 41 to shear
loads in the +x-direction, —x-direction, +y-direction, the —y-direction and combinations thereof.
One example of a retaining element 70 is shown in Figure 21A and Figure 21B.
In order to improve the shear load capacity of any in plane engagement fastening device
411, at least one retaining element 70 may be added as shown in Figure 21A and Figure 21B.
The retaining element may be added to the projectile 425 and/or the receptacle 445.
_ Alternatively, the retaining element may be any of the previously described tab retaining
elements. Preferably, the retaining element 70 is added such that the in plane engagement
fastening device resistance to shear mode disengagement is at least more than about 50 g, more
than about 100 g, more than about 500 g, more than about 1000 g in at least one x-direction
(positive or negative) and at least one y-direction (positive or negative). The retaining element

70 may include a portion that extends from a surface of either projectile 425 and/or the receptacle

445 to provide additional resistance to disengagement.
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pl ane of the fastening device surface as shown in Figure 20A. Alternatively
the projectile 425 nay extend laterally in the x-direction and/or
y-directi wo @sosiaown in Figure 20B. The projectile 425 sipa/eswd/isisape are
designed to interlock with a conplinentary receptacle 445. However they
need not be a match between the cross-section of the projectile 425 and the
receptacle 445 as shown in Figure 20C provided the fastening device is

ot herwi se designed to remain fastened as needed. As shown in Figure 20B, a
projectile length 427 and a receptacle |l ength 447 may be the sanme or

di fferent | engtfiewe BlA showa ithei rrojeeiile amtoéﬁ?g&laawn%e intoyihp rgeeriRgloprrtiph
order to i t rag ; f f ; Lce
L it e B D P R e o ol e
445 pr oj ecttiihieg dlemenisT0o iBhedhtoln §225He locted on EstrpdA2Zend the helh 434 dilecated ioBn.

For exanpl.e a h in Fi . LAty I i:le 425
nas o di SdBrPrurey T phdh e R (R Bl R VRO LR LBk BN
and/ or t hehe soelee p4acOrceddbhadpthe fatesing Weviteet] may shywrsignifidcaniinuee Radin ang

shown in Eigure 20D the rod 42 and socket. 442 e _Se€ J r
conbi ned SH% op H’ﬁg“)ﬁt %@‘?ﬁgﬁ%n%f ﬁpgg\{e&nai F?Ealﬂéi%l%s%%% r@rﬁggurg%g‘ @o% 1% gsﬂ?eelr%tc%l he
article angdidivotild Hloeathe fatdnmgplcaioe 4&ngagaipridengagst etiiengtivdy,itbe ladch14228n i n

pl ane engagenent fastenjn evice 4 inclu a retainin I t . The
et ai ni ng con pertesh ov oo m dan b bp Splk eS e Gpiongafaniftof B pibure

fast eni ng 268ViLeRs 44 dnthodh@af of kiRaRGidify tloRentX7(dhy 664 ic3, to- prevhint eldai doad
+y-direction, the -y-directjon_and conbinatjons thereof. . Cl)nd? eglarrgl e of a
ret ai ni ng discegrasieent:0In ethersleped fropedimes, Sepfesicrngsleyife dnay fpeluqe R Ll Yo _

i nprove t NG, Shelen-RRY AR 8GkitY, 18R MBIk indlRMRe eNgagenent fastening device
411, at |east one retaining elenment 70 may be added as shown in Figure 21A
and Figure 21B. The retaining el ement may be added to the projectile 425
and/or the Leconiaclifs 4 ropeflds 8Dt ¥nd RAGHEQEAI Ni ng el ement may be any
of the pr SCribe ab retainin elements. Preferably, the
retaining el enéiie pojeitse dd8cddoudhe tdeentaciendds map| kenmadan gh gevramteriak hgeidni ng
devi ce resjstance t hear, ' ' Han phout
50'g, mor &SI TA AU oo 5 e ARSI RRhby Feepk AR5k, HRER-ARAR #9000
in at | eashdontexedptace tiDis préfpobly trélatevelyr thingg dliei ardiyectiord relativielyastrowrie the
y-direction,.(positive or. negative). The retaifin I . y 1 ude a
portion t RE{TeER e fd rplfaéyﬁq%q%qﬁ fodis YHrghp 'erJIqlE)err %jorgtﬁlgﬁ E@ﬁ@gaﬁl %ﬂrd]t Je
recept acl gecefithble 495 piap pietteattylhlivt itersaie p-ditsibancdrector psdndageme dimengdns\WO
03/105740 PCT/ USQ3/ 18153 . Figure 21A sho e projectile as.a rod 422 that
is insertéﬁ%gﬁ]f)i?d rgmraéélé’ﬁ%k%g atﬁ%ﬂ‘e’ing?{‘l%\ﬁﬂﬁg Qﬂ“ﬁ?ﬁ!ﬁr g%{:eﬁ%etcg‘ff%, to fasten
the fastening device 411. A latch 4225 and a hol e 4425 act as the

retaining elenent 70. The | atch 4225 is |located on the rod 422 and the hol e
4425 is | diestewng Bavice Combinations

A tab member 42 and/or slot member 44 may be combined with a projectile 425 and/or
the receptacle 445 to form one fastening device as shown in Figure 22 to provide improved
resistance to z-direction loads. As shown in Figure 22, the tab member 42 includes a receptacle
445 which is passed through a slot member 44 slot 461. The slot member 44 includes a projectile
445, such that the projectile 445 engages with the receptacle 445 to form a connection which has
improved load carrying capacity in at least the x-direction due to the projectile 425 and ref:eptac_:le
445 fastening device 41 and in the y-direction and/or z-direction due to the tab member 42 and
the slot member 44 fastening device 41. Many such combinations are possible to create the
desired balance of shear & peel disengagement resistance, flexibility, and ease of engagement.

The fastening device 41 may be used alone or in conjunction with other fastening means
such as hook and loop fasteners, tape fasteners, snaps, buttons and the like to provide different

fastening characteristics. For example, the fastening device 41 may include a feature such as the
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t he socket 442. The rod 422 slides wthin the socket until the latch 4225
enters the hole 4425 in the socket 442. Once | atched, the fastening device
41 may cawoyosaosidgni ficant in use load in any direction VRATMROB/18153

di sengagi ng. However, a relatively small manual mani pul ati on of the latch
4225 woul d all ow the fastening device 41 to easily di sengage.
Alternatively, the latch 4225 could be | ocated on the socket 442 and the
hol e 4425 could be | ocated on the rod 422. Figure 21B shows an enbodi nent
of the retaining element 70 as two caps to prevent shear | oad

di sengageriofk maferalgypieallydssderitubrokipd gloﬁﬁﬁi’? goechanicak fashpncyy onythe b inesEnbamgr
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and the like. Preferred Materials and Properties for Projectiles and
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z-directi @8, x-direction, and y-direction dinensions as disclosed herein
as suitable for a tab nmenber 42 and sl ot nenber 44 respectively. Fastening
Devi ce Conbi nations A tab nmenber 42 and/or slot nmenber 44 may be conbi ned
with a projeetfd Tet d3fekmd/ or the receptacle 445 to form one fastening

device as shown in Figure 22 to provide inproved resistance to .z-direction
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the
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device 41 YonVrisUnbaflladd: 0Smal 6. RARSA Bl sl 61 PRLLIidNGer oAEST T €

bal ance of ar pel I sengagenent resistance, flexibility, and ease of
engagenent equibimentfraetifed tn gesule in a0k6 4/t 09a psiead 4 &84 and2 birlon'aﬁ?ag enfagArktPon

wi th other_f | : .ast I -

fast eners, ac%%%%(gd,yceb u?ag'% %%Sgénﬁlz ‘d&:{_@,ﬂsgﬂuﬂegg? ?P)ﬁggdgv?cgg “@I?lpjf a:trgg ﬁ%nplé' Z@?&rﬁ i ng

char act er i glérecagagbnent dxstoniigelevicdhshofld bt ewasnpd defficieetlyltd daeymingzlndtom f eat ure
such as thtg. 35 WO [(1)3/ 10%40{1. P(%T/ U181$/3r/ ]Z%%'e%éon hook material typically used
with hook BISPFOEREYIE" MESRASTERP Y AT ERE T on the tab nember or sl ot
menber. Thi s hoBdsisnedight isab bermyashed usieglatyGuijabiesmelbod dfeledtmipe ma@@emirtith a
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measure basis weight variations within the test sample (fastening device). In any case, a sample

of known area is weighed. The result is determined by dividing the mass of the sample by the
area of the sample. The in plane engagement fastening device should be measured sufficiently to
determine basis weight variations in the x~-direction and/or y-direction.

Product extension under load test data results may be obtained for absorbent articles

~such as the diaper 20 shown in Figure 2 by using the following test method. Ealsten.thg fastqning_ o

device 41 on one side of the diaper. Cut the crotch region 37 along the transverse axis 110 as
shown in Figure 2. As shown in Figure 1, measure the initial waist circumference 352 to the
nearest millimeter without applying a tensile load (or any load) on any contracted article
components. The measurement is taken beginning at the line of attachment 72 on the unfastened
slot member 441 as shown in Figure 16, around the waist circumference 352 (Figure 1), to the
line of attachment 72 on the tab member 421 (Figure 9). Using a test apparatus as shown for
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The di sposal fastening device may include a tape tab or a hook and | oop
fastener. Further, a secondary fastening neans may be used to adjust the
article fwowriosraerease the strength of the fastening dewaa®3A44153
connecti on between the first waist region 36 and the second wai st region
38. Ceneral Test CGuidelines Al testing is to be conducted in standard
conditions, specifically in a roomheld at 50%+ 2% relative humdity and
73 +2 T. Al materials to be tested are to be pre-conditioned at these
standard conditions for a period of at |east 2 hours (and pref erably 24
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obt ai ned festensiprsor 108 FExtandeil ddngtdh undgydapd ggnitis avaght h?fé’rCITQW@F?@W% (’inﬁla]:WBEFr e 2 by
using the h}Iog}la Ll?%&er&%f tRf{I:'qﬁ)tVQ ad. dlaﬁ Gt A€ clfaﬁllﬁ% 2&! | A&hsud 8 \inG st hdp One

side of t I aper crot region 37 a the transverse axis 110
as shown qlmulﬁfegpnceemZhe sage saowan a§ mitial yeistdogp c1r®al§¢x¢1@e waemiesieil aCalpelpte t

circunt er é:feirc%?l? € axatgorr]leas 1 e %Vf.lg? Cfnjg‘l!ru@%eﬁge—mntamﬁgt h%glg Llydlgﬁ'@er&cg ?@'ﬁﬁile

|l oad (or a on any ¢ rac conponent e medsur ement
is taken bﬁgstmmpxgrcamfetrénee)ll ne of attachment 72 on the unfastened sl ot

menber 441 as 1 dth

(Figure 1), Sﬂﬁwﬁl alr?OrEi"g %P{)z]fyt gc?ﬂ%ﬂfeﬂ%n%ﬁgage \A@fasﬁen d%ﬁ%e ﬂ“ﬁ%ﬁ%{‘ él gure 9).
Using a t%&orﬁ@lﬂ@rh&lbblﬁlcﬁas &Bﬁié\@erfzo khad MBI 216843 thﬁ’Bﬂd)jﬁﬁ@eﬁiﬁﬁ&]ﬁ)d A
relative deformation |n FI he notl}?\ém%{,ast

f ast eni ng ' ARRSFAIUEAIPIpT t‘htﬂa‘ g)ﬁff(f@dgge pAmaan ¥ 1B\ 4 8H868 ebrlrl‘éll e
fast eni ng wRIBRREr dddnp ﬁbﬁéfﬁxédmﬁleééhﬁlﬁ@deﬁﬁa (not shown) capable of reading 1oad to at

least the nearest gram. Guidance on leader materials, lengths, and attachment techniques cited in
the relative deformation test procedure are to be followed for the shear load testing. When
testing for shear load in the y-direction the leaders are attached at the longitudinal or y-ends of
the test sample such that the leaders extend in opposite directions from the fastening device.
These attachments to the fastening device should be stronger than the shear load of the fastening
device in the y-direction and not interfere with the test results. The load is applied in the + y-

~ direction of the fastening device 41 such that the male member 42 and the female member 44 are
pulled in opposite directions. The test method includes affixing a female leader at least as wide
as the female member to the female member in the direction to be tested. If the female member is
to be tested in the x-direction, the leader is attached to the x-direction ends of the female member.
If the female member is to be tested in the y-direction, the leader is attached to the y-direction
ends of the female member (e.g., the x- or y-direction width). A male leader at least as wide as

the male member is also affixed to the male member in the direction to be tested (e.g., the x- or y-
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Upper clanp 205 and | ower clanp 202 are to be wi de enough such that no
portion of either fastening nmenber protrudes fromeither y-direction end
of eitherwd @mps74kach fastening nenber is to be centered Rar/Ud03/18883pecti ve
clanmp. The line of attachnment 72 for each nmenber of the unfastened
fastening device in the top clanp 205 and the bottom clanp 202 shoul d
generally align with the top clanp edge 205a and the bottom cl ap edge
202a. Apply the | oad under which extension is to be neasured Measure the
extended | ength under |l oad, that is distance between $er cl anp, edge 205a

and the bo‘il’feﬁ‘ﬁ‘?f{:‘f”é% Ersisa thefestening fevice cléach lsaderisie bﬁéeﬁee infispesperd¥er . The

neasur emendjahys $cBurlehd BHAB 1daQH & dﬂi)%r Sarh $BC ISeQlie £ Ma®S lefior v BB ©02.
fastening nmenber 44 to a point directly vertically dowmward to the nale

f ast eni ng nenbefhedast Heabemnatl @etxrfbreﬁ&n@emownéﬂeﬁ@ﬂéwr &sthe poigcsion @9Eed
l'engt h U”d&E)thaﬁe dlrleafohlt@’eedt}ég%ﬁ(& e, R QP0G &1&'&{?&{2%%%84 Wit Sod 1 é{&he%tof hoop

circunference). Renove th 20 fromthe ¢lanps. Re-nmeasure a final
wai st hoopvermalr uthbedieaiden. |Pnslo\lwenctﬁ¢aéy trad iseppliss! to Hhetlpvadr clamip<02 it the

circunt er exﬂ%l?n%ﬁerrﬁiﬁﬁéé@?agfs with S 2f mdiRr PET L6 o, ?} ?ﬁiﬁﬁéa‘&@ A9 (11 nal

wai st circunterence-ini oop ci rcunference wal st hoop
ci rcunf er empgpr mifioee. Keeard tﬂequloabulluch oceyrraf duaing iestiqg. ane engagenent

fasteni ng devic measure arti h S the dia er
shown 1 n F1 gur o8y S BRHGRRRe ARTREBORNS B0 b ESER SN TR Bl FEF
simlar tOuSﬁﬂgal(SMMZ DEH‘C Jvathastinyles @eédinrsath mathsb andicross dE-ecgmﬁse Rpoireye be

used, but C 205 affixed to, a nmeasyr,l vi.ce (not shown)
capabl e ofm¥\éé‘é\‘if| gﬁf%&éﬂ“fl the Tangea Jppg 8WﬁE§SF§§‘Pg§$E&gD%§|‘é§ance on | eader

materials, |engths, and attachment techniques cited in the relative
def ormation test procedure are to be followed for the shear |oad testing.
When test st the y-direction the | eaders are attached at

the | ongitudi natheOBody-BRGEMB/ test! H@hddEBtasHBE Rl GetdtSIly, &dﬂ{ﬁes&b@lo‘a@@dﬁfréd gxtend

in opposite directions fromthe fastening device. These attachnments to the
f ast eni ng 8getcaeaypring devise sample yeuehararectol dendingaAbondhe x8Fis epkot e y8RPng
device in {80 %r{t&%fy%‘st ﬁ{&ﬁm&'ﬁ}{ovid@é a?ﬁlfeﬁ{s Sor'thdalurld thél%ﬁ&m%@a%‘éﬂnhﬁcs offie | oad

is applied int + y- "direction of the fastening device-41--such that the
mal e rrerrbeqonmwerfmst anH sedonfddstening rvepbersdolangn phap lcaghgpmend fgstesingalevice. A

directi 0” ?)g%ﬁ&ko&’ﬁn@héégc feE\ﬁLHﬂ?ﬁte?f bodln bﬁ’m{ %&“@Lethér%?&’@ﬁe&%bl‘ee e a5

wi de ast er tot emaeme rectron to
tested. | fﬂﬂﬂﬂliiﬁreﬁu\krethmmemgldswcdto chdfotne®tthelcantour hba weaterand proyile corlnﬁm

| eader is a}gouedmtnoe <t)thmot St andea%tiltoesb Elgeswe%f the femal e nenber. If the
femal e menber e t'es tt‘h Y reC|on the | eader is attached to

t he y-direct | onA t@nﬁmf%tfb]eméaeﬂmigé)odﬁcmﬁmn(te 1sgshowﬁ IreFigure @3 A yndFipee 28BN
L) B SR SARLT o e bl T e PP gL
03/ 105740 tay/dI@anity 1B method measures the generally compressive load required to deflect a
fastening device sample 109 through a range of bending deflection using the foot 101 that comes
down on the sample 109 with a load L applied through foot 101 at an angle 6 of about 45 degrees
to the load L.
The body conformity test method may be used to measure the bending capabilities of the
~ combined first and second fastening members of the fastening device sample 109. One way to do
this is to have the foot 101 come down vertically on the fastener with the foot at a 45 degree
angle 6 to the direction of travel. The range of deflection loads applied to the sample 109 by the
foot 101 may be between about 0 grams and about 1.5 kilograms (kgf). The method measures the
compression of the fastening device sample 109 as a function of the load in grams-force applied.
The resulting data is used to calculate a body conformity (percent deflection per kilogram of

load). The higher the deflection for a given load, the higher the body conformity. The test is run
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direction wdth). Fasten the fastening device. Each |eader is to be
centered in its respective clanp. Secure the fenmal e | eader in upper clanp
205. Secuw® @3nes7ml e | eader in |lower clanmp 202. The test rrayr/bsd3ngms3i n the
x-direction as shown in Figure 25 or in the y-direction (not shown). The
direction to be tested (ie, the x- or y-direction) should be within about 1
degree of wvertical for that direction. A slow and steady |load is applied
to the lower clanp 202 until the nale nmenber 44 disengages with the fenale
menber 42. A slow and steady |load is about 100 mm per m nute. Recfr t he
peak | oadumhithsHastrningrdewide shminky9reashosmanaxipanioad of LORgemsriene oI Ongoldterm

D638- 98 afo%b ‘}%T Rice J}%éﬁﬁ%h RS B, UbhicHeSdr@mASTM. Em%oﬁebee&:

wi th sanple I'n" bot 0osS directions. Report the
modul us ofastehiag tiewidet spmpbl lengpttt Gas thamgrsion o the pensth ¢fche Bstering deyaderiest sayms

D638- 98. - Hadly vl ﬂ;n ym;IeetteEtg&%ﬁM&%ZMd Rashte SOBHAY BiVerlaas bydif hipd

nmeasur es genera require | ect a fastening
devi ce sata]fpzhtetcttddrc ra@ionange of bendl ng about the X- aX| s and or the

y-axis. The b est e [ Q ) Qg the
bendi ng capabi ?][g%{ e?gg %Of"ﬁé)%asie(?%l r%lﬁe eftrsga ta/en1 gsacsagtorg%%'%] % {hg?ﬁsn ot ers of
an in pl amge eeeREEIBAde hapleand pepaetdrRgindwitirghotiarie Gstefiog devise 41e&m1
result indicates od flexibili and is therefore desira

f1exibilithy aétICIeovIgt% tepig daYiFS 188\9?86%6418"03%%?@ anl(?j éttﬁnén%&ﬁtcggr?mot’ be

wear er angyRyuPyt e agieRfalinly withting Baiiond ofahd atige tiof avwtlheds tﬂé\ﬁer&mﬁnanuetolf es by
the wearer. A test fixture 99 for neasur.i ng@rmgg}gﬁI onforgn sIlt&(vn

Fi gure 23kedngenmegifvise 33p Somygaoynt of meferih A éﬁ%@n% ‘?)%ts g, ay "
measur i ngbgﬁl\éln%%e&gg as Ao @oﬁ&&&us@ﬁt@@is%nﬂ@'d@ﬂée shiBle 19. bﬁéiyxaﬁ@lﬁc@ [dé’mhy t est
met hod neasures the generally conpressive |load required to

f ast eni ngmdtsviplcasoundrapustoniode. t Hiiveigis matirigh g}@u@fbeﬁg” r?ﬂ‘il"tll &na@fqné)eth "6‘55 ﬁgtihﬁg t he
foot 101 ¢ {l?esnng A sagt(ﬂygnl 097nd EuRPIRARALOH e ﬁu@asﬁre ot oﬂ-gaﬁ%ltah%lg(}t hmeugh

foot 101 an~ang of about 45 degrees to the
conf or mi t gauge éftngthéi fs0t thewgmple lengib 2 o6 thedestrning detiee BEml 19 inckydingiany F‘Idé@ of

the conbi n?d lfrllele &l s?ire]tg nat 3% ?(ﬁm%rgrﬁﬁé fﬁgt!eﬂ H&ﬂ%q@? whkn § fhr% dueRbA l?ﬁer!tgtléﬂ@ﬁﬁ ce

sanpl e 109 oot come
vertical | {he matehﬁd fmjleemembm dffastenmgfdedte 4t arecomﬁe@@gneéasteaﬁ@oeﬁ@lrt@nt he

direction of tr %it The (%gln%g?@éledl%f I §C§2I I O%QSE @dlst efg“% 21gaﬁggl e

109 by the out gram; out ogr ans

(kof). Theleaatéaﬁuﬂt Beaeufaetsnddhtesterﬁwmssampleofo9t that ﬂsampemmgarctew mmfsmnpl e
109 as a function. of _t 1gata

is used t §TEHIOROF lopg Py 6‘??@8%9%61@18{ géc %3‘?&8 é?”g&ctp}g%d tf)’g}r? 1I?l I og am of
| oad) . Theod q}hi%rprbﬁﬂesd&;nhl%ﬁdy%velf the ol Mege bOBEtendrd epphicgiieto thizsembiboky
conformt {ength %2 t1se gmteaslursedrté;I the n%grest 1 millimeter. Fifty percent of this measured length 52 is
defined as the gage length G. The center 103 of the fastening device is identified and marked
within 1 millimeter. Center 103 is defined as the location along the y-direction coinciding with
50% of sample length 52 and in the x-direction coinciding with the line of attachment 72. An
extension E should also be measured to the nearest 1 millimeter. The extension E is defined as
that portion of the fastening device sample 109, which is longer than the combined sample length
_ C. The measurement is taken from the outer most edge of the sar_nple‘109#alpr'1gittte lezlgt»h?52, to
beginning of the combined sample. That measurement is the fastening device sample extension
E. The extension E includes any material needed to maintain the fastener integrity along the
sample length 52. By definition, combined sample length C equals (G-E).
A down point length D shown in Figure 23C is then calculated. Down point length D is

defined as 50% of combined sample length C. The down point coincides with the y-direction
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WO 03/ 105740 PCT/ US03/ 18153 wuntil the fastening device sanple 109 reaches
a maxi nrum | oad of 1500 grans-force or 50% of the conbined fastening device
sanpl e | ewgt 3/10574bi gure 23C), whichever comes first. The coThsvedsis3
fastening device sanple length Cis the portion of the length of the
fasteni ng device test sanple 109 in which both the nmale fastening nmenber
423 and femal e fastening nenber 443 overlap in an attached configuration.
Figure 23C shows a fastening device test sanple 109 as it relates to the
test procedure. The fastening device sanple 109 preparation begins with -
removi ng tiéretismatveniivigst diatprashould stop gompresssArnlese fest fintyre siqes soPrEfPHE Uevi ce
41 is int t be cut out
of the ar ﬁ?fﬁ%&}ﬁ{? ORMEIREE gﬁj}s %doerec?f%ﬂgn%tgé%ﬁgurgrg%ggdlgﬁ?ﬁg#é@é related to

t he perfor rrance‘\soaﬁhovmhe Figse @3A rapd dagure @38, the Soareurimgolstice dP7 mey errefarablyr ound
t he fastenl devi e [ d m se
the fasten Elgdediew %te§ gﬁ’%{ %n‘%ggen@'@;testpr ieh aggﬁw%egggﬁg%ﬂngk%%#gﬁ%g}r) %@n

but t onhol q:recTslelySremxt theloat tegnirad to sivvel fhe ﬂbm 107 a empuidiled Higtageernt e spegidtch réndls of

the fastenin ice.s d shoul d.be |nc rement
for gauge &R ]@?nt’ﬁlfg?ngi@glé a%gr i PYTASHTES oty [ slg%gqé{n@w%hg%% §1!c[)l[f%t he
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mal o ana eI GRDEPE D LR R a1 v s! [ARebral PhEst Bitencd

confi gur atdnBerapel 8o frAGhEe Riifie fhaWiiCRainamel end BB Gisknidg dsthwamp]la 159 gﬂy eli®3C is
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that is pemfendiod duspe the testing | Thergot 1§ perogtiedl agpd FEnalatps agge gt h
52 is al sozpanghh&! ed%Qoittﬂ@fot)%q aba @Sbl%gl@ dTﬁé)roH hes 1 86dut 395 Bng AR loddeks

provi des consi stency over broad ranhge of fasteners applicable to this
met hod.  Lmefytfilenstae ﬂ@lqmaglinr étuth@ @tt@qhed freht@stThe red 105 igdeségned [ fitthe fsasileent

of this 3 103
of the f achitnge EOM BioPE dcking 1506 o R5ulr i DR B O il IReCBED R
Cent er 10310ilck:r d96 nmldslgsdttheﬂtllocfac |t@n11ate@wgstbh@ory-fmhnec‘tlihom lwngcqoaarn@ with

50% of sanplc.) enar B2, Ahel Dod 81 X8 s GhinR0nG0E Nk Y fhaWal o e h e of

at t achnment gn AR fisi on sho I € neasure est 1
mllinet ertensilbeesmgttﬁmem oEthegodl @63 wﬂﬂbeaahgnedmtprqmna;télyqumﬂy wiile tHeashtendih g

devi ce sanple 10 onger. than. th i ned s en The
measur eneneSEEng ‘iemfﬁ S?rplgﬁ:l@% ‘g‘?‘érw §]tewg g;? © S @% Fli%eg‘i%honglet he
:cengt h 52, tgst,tes déa@gecnfm: B@inGitt fhe fad i jl\@ﬁm&aﬂfﬁét&ﬂth'ﬁbaémﬂwmg eamepit 10%attahe |
ast eni ng devi ce_ sanpl e extensi on e extension E r| a
needed to HHMTE AT fowHBe faEeFrafer |pﬁlflééﬁ f“ﬁl t&ltﬁﬁ’é‘laf%ﬁthe%ﬁﬁ%‘f E’ ?Zn%{%ﬁm%ng of
defini ti oms06 Qb RRcSHPhS the MaihiNeheatl QM alsal{ e Hownbod®WehetODN vhicREGE ks D
shown in Figure 23C is then cal cul ated, poi nt Ien th Dis ﬂlefl n%d as

Down
50% of corf§pshed fisshmpl & fastepige Hevice sPH® ﬁ‘d%ab?ﬂtﬁf’ CEPPESE &dﬂ’/\‘ﬁ"’c POIRS
y-directi Of¥fore a load of 1500 grams force is reached, final length Lf will not be the same as down point

length D.

Testing begins by zeroing the load on the measuring device 107 with the fixtures in
place, but prior to placing the fastening device sample 109 in the test fixture 99. The fastening
device sample 109 should be tested under a compressive Load L, which is perpendicular to the

_ primary direction of load P and/or parallel to the sample length 52. If the angle of the primary
direction of Load P relative to the fastener is less than or equal to 45° to the x-axis, the primary
direction of load is defined as being in the x direction to simplify testing.

As shown in Figure 23A, the fastening device sample 109 should be placed in the test
sample holder 106 at the center 103 such that % of fastening device sample 109 is above the test
sample holder 106 when viewed from the side as in Figure 23A and such that the foot 101 is

centered on the line of attachment 72 when viewed from the surface of the xy-plane as in Figure
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39 WD 03/105740 PCT/ US03/ 18153 |l ocation at which test fixture should stop
conpressing (unless test fixture stops conpressing prior to reaching down
poi nt | engtdho3Dosiue to reaching the prescribed load |imt @&fcTiu®3kgs3 As
shown in Figure 23A and Figure 23B, the neasuring device 107 nmay preferably
i nclude a conputer programred tensile tester, such as an MIS Al liance RT/|
to accurately and precisely report the load required to nove the foot 101
a specified distance at a specified rate. In one enbodi ment, the foot 101
is a bar that neasures about 12 mllineter de by about 70 mm | ong
and i s abdif- Tix srppingilecktiomafdhe towssammle heldrs | @S@P@éﬂe PTWSF HiREbREE ST whi ch

contacts {he, nte??éiﬁw tﬂgfagt@/l 1§Ge\/?<§r§%ﬁe 169 pRldshed Je@lc@-sdi'ﬂﬁlé o shéld 8lge  The

foot 101 needs to rom any scraggs SO he mrror finish
i s maint abme@tea@'ddmdhethfb ﬁas»t é(Hl ang inithe |t<t§«bﬁ?sfali¢1ﬂ99 hz@@ohb@l S@Pnﬂéée logsredgathai o1
during th b vk @lliasdued
about 15 ﬁt’m %?g&au%q?lﬁ-}mg ﬂgt?jﬂlﬁg ?Q’% @gé?@gn "sg{jodﬁgﬁ%%@% ‘Jel%, Ele rod 105

i s about 45 ks than®9 @tantsrve shmrgméﬁgurpmfht The emsshérd positikag Al @éﬂnﬁlé?rteﬁtt@ 1t he
attached foot 10 e rod 105 is .desi d doERs rL,S top
fixture w#fﬂng?%@%Lﬂﬁké aﬂJéﬁﬁw ﬁm?pﬁ¢k> %%m%?ﬁ}nlzehgﬁ?smogg t Test
sanpl e hepglpload 06 The teﬂe@n@md ad fstéiitg device Isaanlﬂem deflettender logd mﬂ th@rwst
fixture with a | ockin f nd
test sanplEmpgicy&hen e’éﬁ”@ talggﬂraﬁ‘?l%%ear oyatlloﬁ ?IﬁeSpor’tdénr‘cf’stl\éY%g%t efg 1119%%9
center of cbHBnéRAmpRr Widali obﬁswlgt@uedrcamﬁéanmdrmt ely evenly with the center

of fastening device sanple_ 109 at contact i.de as

shown in Fi gur észhown mjdeure 23y, as g’aﬂiégs"ipglﬂf‘éidth\fl’\g éﬁ &l%’(et%’rj@%ﬁ d‘l‘ﬁliaj ust

i n cont acty Wi tidhefhast, %@%}Hﬂng BVicELarRianRbRink QBtibthe st téﬂnﬁﬁa%ékc GNﬁénffbﬁtrTDOﬂ hest

sanpl e center point 103 and to terminate _either at the ﬁd L t I}Jgﬂ]t of
gt

1500 gr anbegipstedoush therrombineg sepmia trayd Ageth 1 W%]cﬁﬂéli‘lsexieﬂ%‘“ﬁ wﬁfaﬁs

O Whi Chexsfl bt 8 makiSRR!Y thc{u%fto . B*@ﬁf)%@%ﬂﬁ)1@@a&h€£do%rﬁalne1eﬁgﬁ Iosaet be
conpressed to down pol nt ore a load of 1500 grams force is
reached, flp@Mabraie rfgltCh load mwach«niot Hpwevehelf a9 2rams deanis g@ch%d befRig bt fogt

(oot unS PEEAg dn R{R d Bl BACh 30, b TRANME] @3-00%), 08 Mk dthd, Haldhe
fixtures in place acing the fastening device sanple 109 in
the test fiéngthiFlew8Bequah(@- Eiast tbniembof thetesiced svalhftil&’veya@galé)rﬂi@led?e@énmé?f@d
under a cgn‘Fresm ve Load L, which is perpendicular to the primry
direction'6f | oad P and/ or parallel to the sanple length 52. If the angle
of the pri mary Thdioutpat dam isabcdrasichsRoadel at.itwageltlengtthEL fratht lewek récordeéder athan

bei ng. 1 n UFE ol BE T SHLLEEEE RDTTFy Pt g PRERb L P gL et 2

f ast eni Nng ofl @¥¥el. EF BT GuthdQats WUy conlf@mitly dxcattulated h]htbrep(&&ﬂ in ﬂla.ltqlllse)f pedceter 106

ta tesz he Cer::gr%{)reg's?o% pselrJ ﬁl?ogtrar;r?}kg%.z IP t];avtala 1§t§nréle l}g 19 gGr\éalttg E"chasnaorlncg,ql?al ilb extension eggtﬁ the
E prior to reaching 1.5 kgf load, body conformity is calculated as follows: Body Conformity =
(PC2-PC1)/(LPC2-LPC1), where:

PC1= The percent compression at the beginning of the combined sample;

PC2= The percent compression at termination the test;
The percent compression = 100%(TL-E)/C;

LPC2=the load, in kgf, recorded at travel distance TL used to calculate PC2;
LPCl=the load, in kgf, recorded at travel distance TL used to calculate PC1.

PC1 should always equal about zero because travel length TL will equal E at the

beginning of the combined sample. PC1 may not be exactly zero due to errors in placing sample

109 in the fixture or because data collection frequency does not record a reading at exactly zero.
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sanpl e hol der 106 when viewed fromthe side as in Figure 23A and such that
the foot 101 is <centered on the line of attachnment 72 when viewed fromthe
surface oWwadaoxmepl ane as in Figure 40 WO 03/105740 PCT/HdS0&0384153 23C.
The gripping |ocation of the test sanple holder 106 shoul d be precise

Wi thin about 1 inmof true center 103 of the fastening device sanple 109.
The fastening device sanple 109 should also be centered under the foot 101
and in the test fixture 99. The foot 101 should be lowered so that it is
vi sual |y touchi ng the fastening device sanple 109 and i s produci n% only a
very smal |PGlokhguld b cjculatedsat ﬂtehfgm ayaibpblgidateporsressrdahnlion Thiggipater swm E. it

crosshead 199§Héﬂn%n%fetv$e9§0%%ﬁ§‘sé% tester is then zeroed and the test is
run by noving foot down at a rate of 100 millinmeters/mnute to apply

| oad L. The teﬁtfoqtdﬁl' dfmﬂelgt tzayel adistepricrsguad éovixtaasion Fyprier W@é@ltﬁl%k&%r

| oad until i

| ocati on co@?g’é’%’gﬁ" rﬁ]ﬁwgrg}%g}% f %’r% .r;lthQ?Js E?&b%%gn%?ngﬁaégn%edg%gé @laﬁllaoad
of 1500 griastmeﬂ@pn:@urzgloneaé loe @l m@viémmtqnmgﬁlegmms @BEidingsinflivaldali deragugd i ed,
the foot 101 ( ravel .do tr » | TL, _beqi nni n

t zero ari' i OeRe Yol g’ Cofre o lin ol B df ety o BRRLAR 1O
begi ns t o doafighatidne hmbﬁ&uammteﬁmgplements ham@ a ¢oarbgteb sélihplwldngthequaw thaxdbenisi on

E. Travel gth TL. wl 5* C+E
Foot | 101 rbianat DGR LE Roor BTN 1 Dirn e chiBglsige 4P Pepeeds ghh i
Ijeac hed. ng@\@iﬁforﬂn'&y ﬂe@iﬁlel ‘Qﬁ@l’mﬁ 1%_ (iLbaﬁomStgé Q‘fs&:lﬁﬁn@ deefoorse érhénef @dthe fagadipes
own poi nt the trave en e less t 0. 5*C+E i ther
case, travarmeniseitfepored df Iﬂlle a OH?H i ity Fé‘t"”” éth gﬁﬁgﬂé}g dtel‘?ée) és‘flgla 1
al wvays equgéchthid adsRembaE] 1RO bdEbiRId shitfle id &Fhed BNBe FHIRHST fBMning Bvic€gPinded
as load L vs. travel length TL with load L recorded for at .|east about
every 0.5 Wiirh iheepalesfagenmg anpmber, degalp fsteningnpembears andpleghagical asgist mepesy y
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to cal cul 3@5‘5% ?OPO 'osnhl%ls’tllq()c%ldx\fr’%ys equal about zero because travel |ength

TL will e

The relative deformation test method was developed to compare fastener performance
under load and the fastener’s resistance to undesirable deformation. Relative deformation
measures the fastening device deformation in the xy-plane under a load in the x-direction. As
shown in Figure 24A, under tensile loading, for the first fastening member 42 and/or second
fastening member 44 may ripple, wrinkle, or buckle out of a smooth xy-plane as the fastening
device 41 distributes the tensile load. Figure 24B shows an isomeric view of a slot deforming
under tension. In order to quantify the fastener deformation under a tensile load, the relative
deformation test was developed to compare fasteners. The relative deformation test measures the
deformation of at least one fastening element relative to the initial length of the fastening element
at a selected load. The relative deformation is a comparative measurement of the fastening
device 41 deformation under a tensile load. Relative deformation may be described as a way to
quantify the deflection of the fastening device out of the x-y plane when the fastening device is in

tension. Under tension the fastening device may “buckle” as shown in Figure 24A and open the
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begi nni ng of the conbined sanple. PCL may not be exactly zero due to errors
in placing sanple 109 in the fixture or because data collection frequency
does not wecwyidsaor eadi ng at exactly zero. 41 WO 03/ 10574@1AGHAAEG3/ 18153
PC 1 should be calculated at the first available data point recorded after
TL is greater than E. PC2 is by definition between 0% and 50% If foot 101
does not travel a distance equal to extension E prior to reaching the 1.5
kg test |imt, body conformty is reported as 0% Kg. The test is to be run
on the fastening device 41 in a fastened configuration and_on al] )

i ndi vi dual SI¥*48E&MONG B FighetS- (Ew%lmgdmeﬁ o tetcloshpbie rbgle aad in
conbi ned s@mRlcgset SAGhikeChedbhfalig ddvitath ARAgHc0. 125" in length) in a fastened
configuration. |Individual fastening. elenments having a conbined sanple

length Cless Prgrmasispef theofasiomng deyiqeepipthrvarie Figyte Heastwegdusathe sethefiter al |
fasteni ng dewi 6e tftlarlidle, TBASH KB mdBig] QWBsHt in RRGY: SORERLE] thefefRY lal lower
whether it Is fromthe fastening device 41 or one of the fastening

el ement s, telgtiyegefprmsgomdn theeshilehe s clesiend rip tryaxirmige theeload pearingvepasitngf deevi ce
41 incl udegug] >hamni C bt oI5 | : I ' as
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turned 90 ch that the |oad fromthe.fogt 1l.is,applj.ed rallel to the
o ary R ofe S eang Eensbtodicny e Pt RS SRR S a8t "F e
y-axi s ar egrimpay thasheh @ padxiiah YensileReddihi theexyDainer otapprotimbest 2 Plkidaedihy @gfihe
relative defgrmtion test nethod was devel oped.to conpare fastener.

per f or manc® f%%l?mfeoé\ OrgRHoR, hrhiphexpre s sf%?tes P§§’§H?:tg;%t %tef?ﬁfﬁ’él% f5HPe 41,

def or mat i ofsterfRgd @bic¥ ngf HdNBdiagpliedTRARET RealciBteast@iRemalRY] Cce
deformation in the xy-plane under _a |oad in_the x-direction. As shown in
Fi gure 24A, undefefoeppsion éest aprefping 204 is phommedn Figpeer25t 38¢ dsfpimptin iepieprasivand/ or

second T amogdd MGicBBIERRAL Atbw PderdrirBiidrtiest Wnhdi20D: to BE clRMEE s,%aea]t,a ne@nd MOt h
xy-pl ane as the fastening device 41 distributes the tensile [oad. Figure

24B shows @ fieely sesperded pidhe efhergnd pos ngbinisefgiertjth thhigetresulin sTherfeformationder t o
quantify t - yg(g{ 1185 | Lv.e

def or mat i oﬁﬁ?fé%'%%bae%%pe O?{)bl%lgﬁjrr%%’r%o?ggﬁl r%gsrsa héwr%ogﬁ%tb%

def or mat i anate 8&t, waights @Pe.smd hdefortesftion meesuore dsfvica07.east one f ast eni ng

el enent rel atiwv LDt | [ I

sel ected | oad. etégpr %9%?#@%@03?%&@?% g%ﬂréﬁ%%géﬁg%?%%e&@ggﬁ 2e4r?§% yaBc?f t he
f ast eni ng angévplere edfagdegrimdningricvindlempandng nsh hethe Gedl fasteeing tiewberdhe fler mat i on

may be dess%cr:dng%%te%%gamem T. tIqure 25 shows the top test sample component 239 as a slot member

441 and the bottom test sample component 249 as a tab member 421. The deformation test
sample 209 in Figure 25 includes a top test sample component 239 and a bottom test sample
component 249 and a deformation sample length 219.

Preferably, during testing the top test sample component 239 is the female fastening
member 44 and suspended from the top clamp 205. The top test sample component 239 may

- ipgludg a top 1§ader 231. The top leader 231 has a top leader length 232 and a top leader width
— 233, Thetop te;st 752‘1m;1>e ais-o ;rlvemyiil‘lclrl;ct—le‘aﬁsar;ll;let s‘io’é 5557v}ith; S;l;llplg slét leﬁ;;th 515 e;nd ;

sample slot width 225.

The bottom test sample component 249 is preferably the male fastening member 42 is
attached to the bottom clamp assembly 201. The bottom test sample component 249 may include

a bottom leader 241. The bottom leader 241 includes a bottom leader length 242 and a bottom
leader width 243.
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quantify the deflection of the fastening device out of the x-y plane when
the fastening device is in tension. Under tension the fastening device my
"buckl e" w©® ®hosmoi n Fi gure 24A and open the 42 WO 03/ 109A0US03/18153

PCT/ US03/ 18153 slot 46 as shown in Figure 24B. Buckling reduces the snooth
aesthetic look of the article and in sonme cases can cause the fastening
device to di sengage. Deformation of the fastening device, as shown in
Figure 24A, may reduce the aesthetic appeal of the article, lead to skin
marking, or result in diaper 20 | eakage. Therefore, a |ower relative

def or mat i on i n Asshoyyinfigie 25, ghale&grmaiépnisampls Jangh2dd ixflsfinesiag thsex
Capact Y QfeskiiGnrd BB DLRG s Condo0o AR Bt RlE! S1ITRAled 8 11

percent relative rmation 'ogram of | oad applied (% RDY kg) .
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rel ative dofGrmatis to neasure re
def or mat i distakr dsRPiended Sltugmgauss.. If'ﬁdoad@amsrthmagh Bhtener with derothamornealrectional

fastening device, 41 is tested fr bout. 0 a xirrum
tensile | oﬁﬁlp?rf?n?ﬁ’gpwaﬁf IEggFof OaSr%omer%F e ?sg‘fl‘:zér?fcﬁgrf %%ﬁ%n% or 25%
rel ative defmpéweat. il0the aidle Gﬂeada:relaﬁ@ermsheffhstembr x—Hl@éoﬁbnmtletss thao for écmsltte albcmlg

device 41, fastening devic Ien nd | o lied are used to cal cul ate
relative cfé?dlf“?ﬁtnimé}‘lglr%ha’éf’ P?fja]f §fth§6§g‘fi%¥g’gs 200 is shown in Figure

25. The def or maid @Bwh ﬁﬁﬁlgﬁl@ p&riRg ﬂéﬁ c1a1%9 005 § prefdedly GRlct thak theitdp lealled WM
deformation test sanple be cl anped securely at one _end and freely

suspended 248 atlch%T oBg Fequgh Fftgr@dh%lk}a%bwhﬁlqho&llﬁ%%@() & aFH’ vrithaut sigpags-o K hogomThe
def or mat ' g %ﬂ%ﬁl WilerdBh thminu{#aéad@r dafai;htzamaﬁa &g 28R gh & dphne! anp

205, avve 3, a bottom plate 204, weights 206, and a deformation
measuri ng ldaeivll‘&]elezi@mlngﬂ@otgtﬂpmtmﬁlpu@lamg@ conponent 239 and/or the bottom

test sanple co [ vi ce
component. such B3 TR Fs b enihe chheDlk BPEBAPRARIRTL ul RELRDICES
menber . Fi20o graﬁlsvxéﬂd@mbowmgsat”@fw wmh@aﬁpﬂy&ﬁ@mﬁm‘r@n@ ed8P03mand sl ot nmenber
441 and the test . s co ent, 2

def or mat i off 1% fte mca ver%% y%rcl) ‘l’r‘%g r@ré) é%cﬁﬁ%ga Ogt% ’,{%’{P?chr‘égguch-[ﬂ?
conponent e21§e92&5|ads‘mﬂbﬁ)hlbcmmtie@éecﬁ‘anniﬂoﬁtal.corrponent 249 and a defornmation

2391 & Lo i e EYIREERP ARG HALLP S L Heatdstor Bhp i Luaeifihy

205. The tmp ah@B&tto&ﬁ;ﬂﬁEQO£iﬁerﬁﬁéﬁw}3&19mﬂ&Mowﬁd%diMd@taaﬁleemt ice)a@emzmﬁ The
top | eader 231 has top | ea

| ength 23 t Iead 33. The
top t oot SHABTIEC Y BapIaF ot uletoR Qe e b0 35 W Te A e Gy
| engt h 215800 @haBvei S F6d B3StiRhat¥l gdhdtalRARrtically downward from bottom clamp 202 when

test sample 209 is clamped into top clamp 205 and bottom clamp assembly 201 is clamped onto
test sample 209. Bottom clamp assembly 201 should be weighed and recorded. The bottom
clamp assembly 201 is used as the first increment of load upon the deformation test sample 209.
Bottom clamp assembly 201 is to be constructed to have a mass of about 204 grams.

The weights 206 are preferably of a type that fit on the weight rod 203 and rest on the
bottom plate 205. The weights 206 are preferably calibrated. Preferably, the weights 206 will
__include five 100 gm weights, six 200 gm weights, and one 500 gm weight. . B

The deformation measuring device 207 may be a digital micrometer that is cahbrated and
reads in millimeters to two decimal places. An exemplary measuring device 207 is a Mitutoyo
Model CD-6” C.

A test sample 209 is prepared for testing in deformation test apparatus 200. If fastening

device 41 is attached to an article 20, fastening device 41 is preferably removed from the article

20 in such a manner that existing article material is used as top leader 231 and/or bottom leader
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The bottom test sanple conponent 249 is preferably the male fastening
menber 42 is attached to the bottom clanp assenbly 201. The bottomtest
sanpl e cowooisans74@49 may include a bottom |eader 241. Theedrosemsiseader
241 includes a bottom | eader |ength 242 and a bottom |eader w dth 243. 43
WO 03/ 105740 PCT/ US03/ 18153 As shown in Figure 25, the deformation sanple
length 219 is defined as the external measurement of the conbined test
sanpl e 209, including the top | eader 231, bottom|eader 241, and fastening
device 41 in a fastened configuration. The length is neasured in primry

di r ect i on24lofln buladfoPthisThde goicnthery miiskwonifsientrtiglomatepalipseseydo ﬁF%@ﬁ@% of
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| at e

o Oadwlf‘“u Tt eacric]| 26480 hatbA oy Benastise $Lb SpBODLEHH
tt
wei ght Or og“m‘ég’é hﬁ?ﬁ%ﬁ@é %wztgg'fakﬁm{lgdmedf %Jogﬂ%qha@@qu ALY wdartislvoh. t hat

ang genera tical downward from bottom cl anp
202 when Ah@&ﬂd@lmaneveﬁ@Boulctba:dﬁadpé diréetly ¢o ﬁastpm@g davise 20 5 amasohetsiReIAm

assenbly sty iBARSs sl b fthe AR Sof 9 me he%%&; L) BIMHRESBEMRLY 0201

shoul d be® y 201 1s used as
the first tlhd’tﬁ)hﬁfﬁmtshﬁlﬂd boafbng porugh toesohed uhatraathecmt seaple 20qrdofoemp@der lo®bt t om

clanp assenhbly 201 is to ounstruct.e ave

The wei ght& 1553yl ripasp %t%éﬁ‘f Rojid 1§1c1(11§ sutltﬁaf: a?ﬁrgacg%&ﬁ?'}g&ﬁg?&ﬁm r oﬁ rg(r)gm;nd
g

rest on thefasteRing 06w Aﬂta@d/dﬁ)&her'ﬁhelamﬁat@m B t28Gurnédgdmeferabwythedlekbleat ed.

Preferably, the weights

wei ght s, - “adhgsivs Jeubdeysided té]i?ﬁeswgil ?jh?’tM :l‘r_alns & A cﬂwswe ¥ype %9%49”” wei ghts, six 200 gm
If the top test sample component 239 includes a sample slot 255, it has been found that
looping the nonwoven through the slot 255 and adhering the nonwoven to a portion of the top test
sample component 239 and/or onto the nonwoven itself with double-sided tape can reliably
secure the nonwoven to the appropriate portion of the top test sample component 239. Other
suitable approaches to securing added nonwoven include sewing, hot melt glue, etc., as long as
the approach allows the test sample 209 to engage and function. Any addition nonwoven added
and the approach to join it to test sample 209 preferably do not interfere with the function of the
test sample 209 by significantly strengthening or weakening the sample 209. A )
As shown in Figure 25, top leader 231 is attached to the slot member 441 Bottom 1eader —
241 is attached to the tab member 421. If the top test sample component 239 includes a slot 255,
the top leader width 233 is preferably from about 2 mm to about 5 mm less than the slot length
215. If the top test sample component 239 does not include a slot 255, the top leader width 233 is
preferably about equal to the female member length 215a. The top leader length 232 is

preferably twice the female member length 215a plus at least about 25 mm. Bottom leader width
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The deformation nmeasuring device 207 may be a digital mcroneter that is
calibrated and reads in mllineters to two deci mal places. An exenplary
measur i ngwaensitos74207 is a Mtutoyo Model CD-6" C. A test Ramuos/ 1269 is
prepared for testing in deformation test apparatus 200. |If fastening
device 41 is attached to an article 20, fastening device 41 is preferably
renmoved fromthe article 20 in such a nmanner that existing article
material is used as top | eader 231 and/or bottom | eader 44 WO 03/105740
PCT/ US03/ 18153 241. In order for this to be done, there nustbe sufficient
article ndiis pelferghleghont the sansras arke m@d&@kégth 8155 Hiche hetisgelsadsr Jeagth 242 is

descr | bed, DRL0M wile AR n{eﬁqbleﬂ@éftﬁil% Bt af T PEboR) 29 At e ARk RRKSIfim OF

f ast eni ngprgew I's a Separat I's not provided with an
article 26)addediemiet tepgthlt@@adbtes@@lhplamdmwnemw/ééﬁ {salatigred 2ohe thaymeyat ef eat ed

froma nOPV\ger gﬁgc\éd\? gfo tge t(léé clamg 2?9 XI\% egﬁvﬁ%P%X rég ecﬁ%lf}lcﬂ?%d Iirpre{1/ eni ng

devi ce 41'% a nonwove e used to
ext end mapreihgthefllgadenin e caaliﬁpl, £111&WMHEI’¢1T&V81 aAdrgalaitpp ﬁadfa@héh 28ptofshew eni ng

or o1 or r ccHFR /BNt 24 o HRETm BRUARS ot T Il SRRALENE Y e

of pol ypr egydneRedet iwiEl 2435t ¥hev Whitb e bGt&ﬂn NadRD24 DU beepsaca@/m thalimlttequlamp BBA
of Sinpsonville, SC.. The | eade 1 _and. baottoml e 241 ghed
to apply et Thedepderdeyond ‘{“% e (away n%t ?é"éte?i}’i‘g(t‘)lﬁ%“ﬂlw 9 qﬂ?“&fﬂfdg% ?d | oad
and in |igegphRp ey egtingl pat ed use of the fastening device 41 Thus, t he
| eaders 231 and 241 should all ow fasteni ng device 41 to deform under | oad

in a manner that teR fefesench pointA3e ismarked Andhe Gwpleamber o BOBHAPETF}
at tached #)Qmﬁlﬁ 1@1‘1151’1(9& &, 28 male’%%bﬁldgﬁcth@‘?m&%oﬁ@Wﬁt@nb@re%h&s@&ﬁﬂﬂ tidt,rectly

to fastening device 41 1n a nmanner that does not substantially interfere
with the entlatedérapplied, edistigecbedreen fhe tve srarked Fiiprence@ointsraR ingiepsec KRt  of

t he nonm&g&ﬁ%ﬁ%@ %3%5% 0N RHHMch AL £ ﬁlmed R5ibi. eslersame! e 209

defornms un ersvvl In affixed. One partlcularly
sui t abl e apipt 2240hplhond qndhwloigleaﬁdéﬁlmmxﬂw&pt 26% Bettomuaferaacelaint@d’ #1° and/ or

th ticl
adnesi ve. At ot L guioras 2y b At RICAT Bl B SRS

top test saspkRnannpandotn ABEigin Q5 uUﬁﬂ;g mesaquheg Bkaton® 56, referenpegii@én f ound
that | oop| ng the n n t I ot f_h? ri.n nonwoven
to a porti I%B‘fe at“ﬁ?—f%iovmbcﬁgg’tr%@%%ﬁo n%%aﬁné’net 3%905%% eoo 81%t 0 the nonwoven
itsel f W bhseslolytRe asd/ claskiflame tany fich baaiply209s Eotilie, thdm&femammpmmﬂoctadomshe
appropriate portion of the top test sanple comp sui t abl e
appr oachesh bl Rebgren e iHiGRdds RO RBVER SF e PSR G BoR ﬁ‘ée"%ﬂ%fhs e gl’tie, etc.
as | ong aghent NEneRRRE, q&%&naé oMMFochiitfrs QEB&nd&&V@ﬂe&nc%O&eﬁeﬂbma@ﬁsaﬂlﬁ didé unct i on.
Any addi ti on nonwoven
fastening device 41 (e g both of the surface facing the viewer in Figure 25 or both on the surface
facing away from the viewer in Figure 25). Reference point locations are chosen to be within
about 1 mm of the y-direction center of fastening device 41.

If a fastening device has more than one fastening element such as the embodiment
shown in Figure 3, (e.g. Two slots spaced along the y-axis designed to engage with two tabs
spaced along the y-axis), the test is to be run two ways. First, the test is run for the overall

_ fastening device, marking the reference point locations in the y-direction center of fastening
device 41. In an embodiment as shown in Figure 3, this would be the center between the two
slots 461. Second, the test is run on the overall fastening device, but by measuring the x-
direction deformations of each individually fastened fastening member. The x-direction

deformations are measured under load for reference points located along the fastening member y-

direction center for each fastening member combination. As shown in Figure 3, this would be
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and the approach to join it to test sanple 209 preferably do not interfere
with the function of the test sanple 209 by significantly strengthening or
weakeni ngwdhes/iesaapl e 209. As shown in Figure 25, top | eadaxcTt2®&bsisisatt ached
to the slot nmenber 441. Bottom | eader 241 is attached to the tab nenber
421. 1If the top test sanple conponent 239 includes a slot 255, the top

| eader width 233 is preferably fromabout 2 mMmmto about 5 mmless than the
slot length 215. If the top test sanple conponent 239 does not include a
slot 255, the top |eader wwdth 233 is preferably about equal to the fenuale
menber | epghhatRiGeher Ficandolvt nembied41 eomhiitetipg2 Theshighesiatleteieformefianaesufe

femal e nmenber nat h 5a us.,. I ; mm Bottom | eader wi dth 45
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fast eni ng ydeMhAR) 1484 290 BE et bR A ddiomP 8ol fGREple dsfoinReiof leasiR 200 sty

testing. Atop reference point 237 is marked on the fennl e nenber_44. A
bot t om r eflispeNertical espsyrenzEaiyiipn a fepRISENeR P 3 rifl aboiamBeleTense ok 447 whish ence

poi nt |°C?§i£?iﬂéwﬁﬁﬁfg%8% / iSHeh dffiglip. as the load is applied, the distance

bet ween the two nar erence points can increase. For exanple, Figure
25 shows a t ab Anmthtizé deforfratioremirmglizite Jeneth ig talpdptrdesifeghe feasleimgubertfy If
reference int 237 | AROUEh ReaSh & 18 55-
Bott om ref%rgﬁéigmﬁ&%ﬁ%&iﬁgggg&%? iﬁe&gmg%?]tgﬁe ta élrlr% 1elr %21%1 Thé‘1 bottom

r ef er ence spolength 245, if theferaflemadnber dats mot haveaslot S, fhe mermatizingtengib el 172 as

shown in Ejiqgure 25. in ese, marking l.ocations, .t i nt 237
can nove %@%W@% %@Pe?g%%oém B 1 SRS eassuéerfd%ﬁ%%%%géﬁgebﬁ g%ﬁé&ogls

bot t om cl afp dir@sise pdrpandROlhr @AY Pimanedightien @0be oad® fr om sanpl e 209.

Further, the reference point |acatjon shoyl e chps such that it is
nost conveni en&@@om%]ﬁ?lgaisﬂ@ﬁ%?m pg@ﬁpg&oxﬁ?gw&%@a(ﬁg? eh t%%bé’ﬁ?m

Ther ef or e |eaief 18K BT 1P &t thd tebt Qngth vitken &ddt Pintllimdidrs af BorFomih] 40 kef il e on t he
sane side of fastening device 41

vi ever i n YRIiggaicR. Zoney gﬁé%%ti%ﬁe‘?%£7§)ﬁg %@eﬁ@ﬁire&%ﬁgﬁg{gﬁ ?ar%ﬁ ﬁé‘ﬁ'fﬁoég@f’ate‘{;\: rin
Fi gure 25),,,Reli&f effeQaRft BfolnR€ith eARE cRinge BRABERCA By ABt¥éthAiR nigflout 1 mm
of the y- (?il fr' eCttlio(rjlrllenC ehn§7%r asorrleal;l?res:c'{ v%irtllll Q ?0 dgl\{ql (r:g-logc:il- ‘from the new deformation length
eforma gt ( gram p ) gt
270 (as measured with the 204 gram bottom clamp assembly 201 attached).
A 100 gram weight 206 is added to the bottom plate 204 and weight rod 203. A new
deformation length 270 is measured and recorded, along with the total load on sample 209 (now
equal to 304 grams given the 204 grams bottom clamp assembly and the 100 gram weight 206).
A new deformation length change is calculated by subtracting the initial deformation length 270
__atload 10 grams from the deformation length 270 at load 304 grams. This sequence is repeated
four more times, each time calculating deformation length change 270 by subtracting initial
deformation length 270 at load 10 grams from the deformation length 270 at the new load.
A 200 gram weight is added to the bottom plate 204 and weight rod 203. Deformation

length 270 is measured and recorded, along with total load on the sample 209. A new

deformation length change is calculated, again by subtracting initial deformation length 270 at
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If a fastening device has nore than one fastening el ement such as the
enbodi nent shown in Figure 3, (e.g. Two slots spaced along the y-axis
designed wo ®sngsge Wwith two tabs spaced al ong the y-axi s)pCWbs»3tiess is to
be run two ways. First, the test is run for the overall -fastening device,
mar ki ng the reference point locations in they-direction center of fastening
device 41. In an enbodi nent as shown in Figure 3, this would be the center
between the two slots 461. Second, the test is run on the overall

fasteni ng device, but by measuring the x- direction deformations of each

i ndi vi duallead 0zeamesrfectn tha deformatign frneth @70 atithensw: land- SHs ssAncnersis eppasied BYes ar e
measured ynder Load for reference points |ocated along the fastening member
y- direction center for each fastening nenber conbination. As shown in

Fi gure 3, thi S Mﬂlﬂgiarbweigﬁt M\@id}@/tclthﬁ'ﬁd@npﬂmb@%@dmmrode@éh%@mnm@nber 421

and sl ot qE 70 IS meas n? IIGE’J CI)'nCd ;rllc‘)]e }%%%fofaélgl%@gsvepl%g%d) Rﬂ} on result

is reported1 the Ferative I Ng device. Testing
begi ns by c’efbgﬁgldngeﬂgﬁﬁhaﬂfgeeﬁ éadmleltadgag‘amsﬁyesn‘ﬁrastmg'ﬁhmat dybortnetsdn leeptpl 2 at

conponent is t cen n a 5 Suc p | eader
| engt h 2321021%31%&4[%? @gf‘i ﬁto ﬁen&?‘@k?ﬁ“ﬁ%ﬁ ?JTrPﬁ“I 19 R%lfle?%m%f)%%%?’l zont al
at any pOingdmdﬂ]usttH@wMgﬁtldf&&tUOMn c]t&rnb;tgi&bm@)mei(madd (veight b€ 263 hak besm about 10
grans) is lie X@ﬁ bott1 Leade %(é downward to be sure that the
fasteners aﬁ df?lF ¥ th‘ﬂ'?éa BeBrbEdeq 18 4% BY8Y such that the load is
equal to about ﬁlegésaﬁ@refermse dérRiat feahlaSiatPlaR. 8 FEipRtddaoh plaedshprébls t hen
nmeasured and recorded as the sanple  deformation |length 270 at zerqg | oad.

The def or FAeY$RotEEesed %%1FPﬁP@S&é‘TNGFWFE]&ﬁh?Dé?Fg?‘I‘f“@?’@“f mpqeforgpiiondengilr t i cal

measur emeniyo i gm ﬁleﬁﬂﬂedraﬁél RLERE6E PRy Mipgdd of IQad%rsQ@tl Bpmlrfﬂfn?fhg BES: ROF Ay 247
which is inline with the primary direction of load P. A relative

def or mat i olslaminatien/seppiaton @fngthaisycetm vhera ewrdded nogwerra i§ eteghed ivepuslly 44, | f
t he femal G olR" ggamé}){f%gﬁ%s 01t§ ?Hatgﬁﬁoﬁédé&?d’e\!ﬁ in Figure 25, the normali zing
0

length is equal to't ength 215. 1f the femal e nenber does not have
a slot 255, the nor mal i zi ng Iength is equal to the fermal e nmenber |ength
215a. The Q&m_lmb_il_zﬁiﬁgmt_ength is neasured in a fastened configuration in a
direction perpendicular to the primary direction of the |load P. The bottom
cl anmp asserrbl y Sble defcrrinaniqme'sicaimma)edbfot etaoMOhéaMﬁad Aftet ﬂmjmitialtuﬁ@tanbme{lm

| eader 242 is. at t hin ab

hor i zont aI 1eac}‘?§>“88?%teq}‘ (?Q%(tdfo 183 51[% h net\s{vH%F S@Flma lf)%gr?l%?ee)rs’lgt h 270

i S measur e@nﬁﬂﬁﬂgeﬁ@ﬂdeﬁHMﬁm velashof sahehld ddfﬁ‘&iatld)mdploa@mﬂ thay-nxinof algrepls anpl e
deformationlenﬁ e is calc Iated by subtracting the initial

def or mat i off*SPe ?QE }f?é‘af’é‘ifr &R 2 10 gram pre-load) from the new

def ormation | en%helat%@efoﬁﬁatm%&ﬁfﬁéﬁ él&'thé’lhlgﬁ'b@t A4l N obat iy Bebl AR 0%

assembl y 2a(r)121- 2?‘%5ng1€ geformatlon The average slope is a “Rise/Run” calculation from the 0 load/0
sample deformation point. Thus, for each weight added, the slope equals sample deformation
divided by the load applied corresponding with that sample deformation. Since 13 weights have
been added, there are 13 average slopes. One of these slopes represents the highest average
slope. If the sample deformation does not reach 25%, the relative deformation is defined as the
highest average slope occurring between 0% sample deformation and the percent sample
“deformation reached at the maximum load of 2404 grams. If sample deformation reaches 25% on
the first load (eg, 204 grams), the relative deformation is the average slope as calculated using
sample deformation corresponding to a load of 204 grams. If sample deformation reaches 25%
after the first load (that is, at a load greater than 204 grams) but before the last load, the relative

deformation is the average slope as calculated using sample deformation corresponding to the

load applied immediately before the load which caused sample deformation to exceed 25%.
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A 100 gram wei ght 206 is added to the bottom plate 204 and wei ght rod 203.
A new deformation length 270 is nmeasured and recorded, along with the
total | oawoons/esaapl e 209 (now equal to 304 grans given tRCT208D3085686
bottom cl anp assenbly and the 100 gram wei ght 206). A new deformation

| ength change is cal culated by subtracting the initial deformation |length
270 at load 10 grans fromthe deformation |l ength 270 at | oad 304 grans.

Thi s sequence is repeated four nore tines, each tinme cal cul ating
deformation | engt h change 270 by subtracting initial deformation Iength
270 at Ioids_B@Hy;s;arrs fromthe deformation length 270 at the new | oad. A 200
gram wei ght is t 0 d

Def ormation | gﬁq’?%%r!?ooétg&ﬁn@gsi%géa&g%ﬁ %czglr g%%bm Q*&Esn\rz@t ﬁ&?%% afaSt?noegd on
t he sanpl eorﬁ’@ﬁratléhsrvml\c tegtted. o’lfhmtestmg Wa@mgltfm‘thm@@rqxsmé@t bbdit exformiyaicha by
subtracti init for matian

PCT/ US03/ 18IFSE ‘16813‘8 RS °?m%f = hl"gel?go %%%%&8%?%‘4}% t B Mew

| oad. Thi sorFetiignNes m&sm@aatbeﬁmﬁg didut ther eatis ae showl ﬁOngﬁaWM gﬁlurthes
added to the botto te 204 th 270

i s measur & I%gnﬁasr‘i? cfo a%ﬁeft?ng f\ﬁ ‘?‘gelf F d’%élﬁeDﬁlt%m%&evfce 4&6@ A new

def or mat i @nné et ttansﬂlammg: Rekabcdef@neton dgal stdnyngsidhite ex:msnglcumemuahg

deformation length 270 at _|oad _1Q. grang fro he formati.o 270 at
the new | ddensilafoaq @Ob’Bl%Flgu"ﬁ%o%éﬁ%eSﬁ%éf% gfgﬁ‘?‘?&%ﬁ\rﬁgesfrﬁbéag\%&%ﬂ{ 1}"% t he
bottom cl m,thel}@gtbm@,}@te 204 and wei ght rod 203 has been applied to the

sanple. Thus, the total %Rt tested i s 2404 grans. The test is _preferably
done at regul arthf deliwimg dest date corstaih indigeies Th%so&i‘eo’@e%l%nep?@f‘%ﬁﬁx}%‘i {pstedRgul d

not exceed.30 SLEQRAS cgﬁﬁg%@gmngﬂﬁergmtd&i@mﬁa. bl HEsigned Winedt ot degaeeddmtareaat i on

length 270 1s to be nmeasured and record I f any slippage Ieaders 231
or 241 fr engaghelityy flgxdbility, plignamt, stef@eww&@ﬁ @ﬁfog@b@wébqrmf Oﬁﬁﬁ@mp , &0

occurs wh t anpl e
and assoc CERLERY A HARE ORBNEx AL WARKIR, ufd SoE B ol B0 bTE: S

def or mat i Gmprosedoambinatiorecf cbofonmacﬁrduehﬂe?abbm e latvtfestenpindeforaptiqngin ﬂl‘f(?iYgr am
pre-| oad Sanpl e deformation equals 100 * (deformation | ength change at

t he prescﬁ%@d | oad level))/ normalizing |ength. Individual val ues of

sanpl e def or matlherin alee phgagetrmﬂlt Oxstening dyviae&i; of G presgrtaprentioredeumsirdied thoad

li ed th anh. The 3t et i . - ned
? Eg Ihieghce)g’fef?i%‘éﬁ( gr@ Pg]b é’% 2)8%39 ?1{611% g og fe gcﬁvvo/de?orngtli(g)g‘ }385{}! ' ?nfa%fn!yr'lg as

def or mat i Qpeferdbl§ gRMRE 8QE aBbLQFBBO |psrcant "o Rid/glruhm foresabfcluhch(%/digf)fmammdfeamy
| oad/ 0 sanple deformatiaq

equal s s ar%qa@r thap 3P P9 n/r}ké% and most prgf%rablfy grea? n\,\%o&qt()O(? g/}l g? T%e relasu gpe

deformation is preferably less than about 100 percent per kilogram force of load (%/kgf), more

preferably less than about 50 %/kgf and most preferably less than about 25 %/kgf.

Test Results
The following Table 1 represents a sample of approximate body conformity test results
and relative deflection test results for various combined (fastened) in plane engagement fastening

devices.
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di vided by the | oad applied corresponding with that sanple deformation.
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In Table 1 above, examples 1, 2, 3, 4, 5, and 8 are examples of known in plane

engagement fastening device fasteners. These in plane engagement fastening device’s have

excellent load bearing capability but are stiff as shown by the low body conformity values.

These in plane engagement fastening device’s have a desirable low relative deformation, but

this characteristic alone does not provide the preferred capabilities of the fastening device

herein disclosed.

Example 1 is a button and buttonhole from a typical men’s dress shirt. The button and

- buttonhole used-were taken from-the-front of-a men’s shirt manufactured by Van Heusen.-

The shirt was a pinpoint Oxford, style #11879/a, made in USA and purchased 11/4/99.

Example 2 is a button and buttonhole from a typical adult diaper available on the market.

The button and buttonhole were removed from a Depend Undergarment selected at random

from a 36 count package labeled as lot #N98104U3a-1401 and manufactured by Kimberly

Clark Inc,

‘Wisconsin.
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Test Results The following Table 1 represents a sanple of approxi mate body
conformty test results and relative deflection test results for various
conbi ned Woastiesad) i n pl ane engagenment fastening devi ceCASNBBB3/ 105740
PCT/ US03/ 18153 Exanpl e Type of Fastener Approxi mate Approxi mate No. Body
Conformty Relative (% Deflection/Kg) Deformation ffligher is (% RD Kg)
Desirable) (Lower is Desirable) 1 Shirt Button 6 55 2 Depends Button 20
213 3 Plastic Buckle 0 O 4 Interlocking Rings 0 O 5 Snaplock 0 0 6
Preferred tab and slot version 938 17 #1 7 Preferred tab and sl ot version
1382 18 #2 8 Sixemblethlis arpdasst ducl@e mchding/ABheusing| iylT shot énd medyable reteinigpl es
1, 2, 3, 4, and are e of « i | afre £ tgai n
devi ce fasteeﬁlgrrn%n?' T%é%%&f:n%(gigg!ﬁcgegeangagg&néwnt[{eggsgt gﬁlgnlg §g€@)§£§;§tﬁg€@16ﬂ )
excel | ent | omgnifeauredigy Stegpatorlisiof Larsing, lawe stiff as shown by the | ow body

conformty values. . These i.n pl ane.engagenent .f ni ng .ce' s. have..a
desirable low r a@P]iev‘glsoae‘?aérr ?‘Hﬁ?ﬁeﬂﬂ(fh%a?gﬁtr 1158 l%ﬁl;d?ngc 2 r lloglg ;{%&%C%Hg%gg%ls not
provi de the pilidkieaypeddos.anpadiufactuieddy @Y hibmatiaal diSaddje Bevvkdew Feesepi n

di scl osed. Exanpl e is a button an t.tqnhol e f .typi 's d
Shi Tt The but BAMEISG B GEAPORTIONE 0 Cuh i EREAR T ST BEFRsh UG Pt o
men's shirt mRodHaehufiacklelidht ¥aR IbRMsENiken, Soulth€arsliMal §tyls@8561 Nuvppoi nt

Oxford, style #11879/a, made in USA and purchased_11/4/99. le 2.is a
button and but tisAmBled if p Brefearef \Ahisad Flo‘éfaﬁ?”tmgcfﬂéﬁﬁér T]éf‘v%‘?tlné?ﬁ}bér%ﬁqg FRo™ReR ket .

lther 2 gé g o YiaRE 2O ONRRE SEMVRICR.AELT I 8GR TAnTE PEREIITARE BdrBeMous el ect ed
0.762 mm thick (z-direction) high impact polystyrene with a modulus of about 2.1 Gpa. The slot
member 441 is reinforced at the slot longitudinal ends 45 with a layer of 0.101 mm thick cold-
rolled Type 302 steel, manufactured by Precision Brand, Downers Grove, Illinois. The grip
portion 69 of the slot member 441 was made from 1 layer of 67 grams per square meter (gsm)
(1.8 oz./square yard) nonwoven type # R1159, supplied by BBA of Simpsonville, South
Carolina. Other dimensions include a slot member length L of about 88 mm, a slot length S of
about 78 mm, a slot member width W of about 26 mm, and a slot width SW of about 4 mm. The
inboard portion 64 is about 5 mm in width in the x-direction. The slot outboard portion 66, not
including the grip portion 69 is about 5 mm in width in the x-direction. The slot member 421 is
covered on a top surface 448 and a bottom surface 449 with a 30 gsm spunbond nonwoven fabric
from BBA, style # 088 MLPO 09U. All layers of material in the slot member 441 are adhered to
each other with double-sided tape.

The tab member 421 shown in Figure 27A and 27B includes a tab load bearing portion
76 comprising a central reinforcing bar about 0.762 mm thick (z-direction) made of high impact
polystyrene with a modulus of about 2.1 Gpa. The reinforcing bar is about 10 mm wide in the x-
direction and 60 mm long in the y-direction. The tab member 421 also includes a tab stiffening
engagement portion 32 that overlaps the tab load bearing portion 76 and extends into the tab grip
portion 68. The tab stiffening engagement portion 32 is made of about 0.25 mm polygthzler;e_
with a modulus of about 0.65 Gpa and extends about 75 mm in the y-direction and 9.5 mm in the
x-direction. The tab member length T is about 75 mm. The tab member width 761 is about 26
mm. The tab member 421 also has an end radius R of about 9.5 mm and a distal width DW of
about 9.5 mm. The tab member 421 is covered on a top surface 428 and a bottom surface 429
with a 30 gsm spunbond nonwoven fabric from BBA, style # 088 MLPO 09U. All layers of

material in the tab member 421 are adhered to each other with double-sided tape.
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froma 36 count package | abeled as | ot #N98104U3a- 1401 and manufactured by
Kimberly dark Inc, Wsconsin. 50 WO 03/105740 PCT/ US03/ 18153 Exanple 3
is a plaswocosmoskbe i ncluding a housing style slot and nowall/esosas$iEsni ng

el enent. Exanple 3 includes a "Center Release, Fits 1" Strapping, Style
#1105, manufactured by Strapworks of Lansing, lowa. Exanple 4 is a pair of
interlocking netal rings including a 1" long interlocking nickel buckle
type #303, " manufactured by EZ International of Saddl e Brook, New Jersey.
Exanple 5 is a snap lock plastic buckle including a slot and mhlch

interl ocks wit FE?amlplErV-lS epuekivied tabend ilof fagerangedemice. Thﬂﬁi@t\l@mbSSA%quﬁ Ren,

South Caral | nf)alé 7 Ithee S§t465 %}%N%%ésfedgﬁ%gg%ﬁ Gl ﬁlsgloﬁla (Wer qﬂ%[élg llOt

fast eni ng GEv he 'sTo shown 1n gure gure
26B i ncl udesdmesdmpsle 8tid ﬁbmini@gma&%andmm@lw oThedai:ernblabeeAmeclati@wt 0.762

mmthick (z rene with dulus 2.1
Gpa. The g"log‘gmeﬁgaﬁ?ﬂ%a%)b&?ﬂl% é’rt?ge}ﬁf% %Stlf enf%een%algglperﬁgg%lg# %I rTlg\I' © engllégd45
with a Iaytacs load b&nﬂ@ﬁ\orﬁm réargle tﬂi)dtdfemﬁgéﬂgagbniléyip@r%%miswm samgmudtaet or ed by
Pr eci si on wn ove, III| oi The .gri ion 69 sl ot
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bou
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wth coubl GacndRd thaBRsenl l?l@en&%??qgg@ﬁglgﬂag%}% %?w@hg@lefbwbe&%%ﬁfa%ﬂng’-?B
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4 mm. The inboard portion 64 is about 5 mm in width in the x-direction. The slot outboard
portion 66, not including the grip portion 69 is about 5 mm in width in the x-direction.

The tab member 421 used in example 9 is similar to that shown in Figure 28A and 28B
except that the tab is one piece of 0.889 mm thick (z-direction) stainless steel with no nonwoven
covering. The tab member has a laterally overhanging (x-direction) tab retaining element.

The tab load bearing portion 76 and a tab stiffening engagement portion 32 in this
example are the same material (steel). The tab load bearing portion 76 and the tab stiffening

_ engagement portion 32 extend into the tab grip portion 68. The tab member length T is about 60
mm. The tab member width 761 is about 26 mm. The tab member 421 also has an end radius R

of about 9.5 mm and a distal width DW of about 9.5 mm.
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mm The tab nenber 421 also has an end radius R of about 9.5 nmand a
distal wwdth DWof about 9.5 mm The tab nenber 421 is covered on a top
surface 48® @ndsaobottom surface 429 wth a 30 gsm spunb@aul/vsssmerssn
fabric fromBBA, style # 088 MLPO 09U. All layers of material in the tab
menber 421 are adhered to each other w th doubl e-sided tape. 51 WO

03/ 105740 PCT/ US03/ 18153 Exanple 7 is a preferred tab and sl ot fastening
devi ce. The sl ot nmenber 441 used in exanple 7 was the sane design as used

in exanple 6 and disclosed above. The tab nmenber 421 wused in exanple 7 is
shown i n Fi gurWhikspartioutir pinpadimenoH theThesentdveniortsie bepn illuseptedien dgscrigethbi ned
tab load be é;&gx ' SHERbaRHohOOn3E- The
conbi ned Qtt‘%f)dl#] Q,Ltgg?o:}%zs@ Sﬂlﬂ ﬁﬂtl %%td&é&{gé%grstl g%nﬁari eln ag emerrl1
portion 32nade e\sthblhtedesm framethw aimtt and soerer ¢fetbe boettionhdt tSéberbfemnwe@ﬁdl tag

portion 76 and the ta L Q he

bor t1 on 76oBRd Paaieli i 8P b Sl and DaRENBS0: LERiBAT, sBEONL

mm pol yetifwghore Wi th a nodul us of about 0 65 GPa. The tab nenber Iength T
is about 75 mm The tab nenber width 761 is about 26 mm The tab nenber
421 al so has an end radius R of about 9.5 nmand a distal w dth DW of
about 9.5 mm The tab nenber 421 is covered on a top surface 428 and a
bottom surface 429 with a 30 gsm spunbond nonwoven fabric from BBA, style #
088 M.PO 09U. Al layers of material in the tab nenber 421 are adhered to
each other wth double- sided tape. The present invention may result in a
range of highly flexible tab & slot fastening devices with excellent |oad
bearing capability as denonstrated in exanples 6 and 7. Exanple 8 is a tab
and slot fastening device nmade of steel. This results in a |less desirable
stiff fastening device. The slot nenber 441 of exanple 8 is simlar to that
of Figure 26A and Figure 26B except that the slot is one piece of 0.889 mm
thick (z-direction) stainless steel with no nonwoven covering. O her

di rensions include a slot nmenber length L of about 73 nm a slot length S
of about 63 mm a slot nmenber width Wof about 24 nm and a slot width SW
of about 4 mm The inboard portion 64 is about 5 mmin width in the
x-direction. The slot outboard portion 66, not including the grip portion
69 is about 5 Mmin width in the x-direction. The tab nmenber 421 used in
exanple 9 is simlar to that shown in Figure 28A and 28B except that the
tab is one piece of 0.889 mmthick (z-direction) stainless steel with no
nonwoven covering. The tab nmenber has a laterally overhangi ng
(x-direction) tab retaining elenent. The tab | oad bearing portion 76 and a
tab stiffening engagenent portion 32 in this exanple are the sane materi al
(steel). The tab | oad bearing portion 76 and the tab stiffening engagenent
portion 32 extend into the tab grip portion 68. The tab nenber length T is
about 60
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mm The tab nenber width 761 is about 26 nmm The tab nenber 421 al so has an
end radius R of about 9.5 mmand a distal width DWof about 9.5 nm 52 WO
03/ 105740we0B/108a8/ 18153 Wil e particul ar enbodi ments of RdUPBASEHt

i nyention have been illustrated and described, it would be obvious to those
skilled in the art that various other changes and nodifications can be

made w t hout departing fromthe spirit and scope of the invention. It is
therefore intended to cover in the appended clains all such changes and
nodi fications that are within the scope of this invention. 53 WO 03/105740
PCT/ US03/ 1Whagis clahmed isis c| ai ned is: 1. An in plane engagenent fastening
devi ce characterized by conprising: a first fastening nenber, and a second
fasteni ng menber, wherein when the first fastening nmenber and the second

f ast eni ng henbeAnémémﬁégﬂﬁﬁéﬁﬂﬁm@ﬁ@gﬂ@@#@ﬁ@ﬁ@ﬁﬂ@@gbgnﬁﬁ§“§:body conformity

greater than 200 pergcent ndine defibechion per kilogramforce (kgf). 2. The
fastening device of Claim1l ﬁ%erein the fastening device has a relative

def ormation of | esse teheny PHamngapenpher, wheteiiThe f ast eni ng device of Claim 1

wherein the fasteni ng,deyi & RaRnidg BRAVCHRMEY Hobid ﬁitenilgg; R8hBdr atd@ReR0%
per kgf. 4. The fastening device o% Claim1 wherein the first fastening

menber is a tab member, t e fasteaing devierchas by sondormilly eresier thae 2P BYCPLEPN on

with a tab end width and gd.adRnGenki Micdtibn. @ tab end width to tab
central width ratio being grea?é? tﬁgﬁni.CSK he fastening device of Caim

1 wherein the first fastening device includes a tab nmenber, the tab nenber

i ncl udes aytab gJ ABak AQDCW il 10k YRl Siking!difict 8 d AT DERGkAGon

portion al'so having a basis weig a grip portion basis weight to | oad
beari ng porti onoflesadhies 20®inghkstr ati o being | ess than 1. 6. The fastening
device of Caim1l wherein the second fastening nenber is a slot nenber,

the sl ot nmenber having a slot |oad bearing portion with a slot |oad bearing
portion |®&ngit T fasttniemdevidedt 1€laimdl whesein the fogeninpdavics dape Pedyospniosnity gf
region width, a ¢ bearing portion-longitudinal end wi dth
to--slot-load b a??ﬂg£§%p(ﬂ%ﬁm%éntral- width ratio - -

4, The fastening device of Claim 1 wherein the first fastening member is a tab member, the
tab member having a tab load bearing portion with a tab end width and a tab central

width, a tab end width to tab central width ratio being greater than 1.

5. The fastening device of Claim 1 wherein the first fastening device includes a tab member,
the tab member includes a tab grip portion with a basis weight, the tab load bearing
portion also having a basis weight, a grip portion basis weight to load bearing portion

basis weight ratio being less than 1.

6. The fastening device of Claim 1 wherein the second fastening member is a slot member,
the slot member having a slot load bearing portion with a slot load bearing portion
longitudinal end width and a slot load bearing portion central region width, and a slot load

~bearing portion-lengitudinal- end-width to-slot-load bearing portion eentral width ratio - -
greater than 1.

7. An article having a first region, a second region opposed to the first region, the article

characterized by comprising:
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greater than 1. 7. An article having a first region, a second region
opposed to the first region, the article characterized by conprising: 54
WO 03/ 105W41003ACF74S03/ 18153 a fasteni ng device for joi ni npa@rusosastssa
portion of the first region with at |east a portion of the second region,
the fastening device including: a first fastening nenber, and a second
fasteni ng nmenber, wherein when the first and second fasteni ng nenber are
engaged, the fastening device has a body conformty greater than 200%
defl ection per kgf load. 8. A fastening device characterized by
conpri sing: a tafsteminddavidefolioidinggt laass i neptien pf thhErstiicgige With gtleasha gorgen of
menber. 9. The fastetﬂggl}go‘?&ar\g SE ¢ fa%]rﬂﬁggﬁeqfi%ein\éﬁgﬁlg.j n when the tab menber
asten the Ta

and the sl ot nenber are stened, steni ng devi ce has a body
conformty greater thénst 2govsgieéhiectandn per kgf. 10. The fastening device

of Claim 20 wherein all i s a relative deformation of
| ess than 25% per kg%%%@‘g@aé&&mg%en%}’,vﬁ@reﬁﬁ

when the first and second fastening member are engaged, the fastening

device has a body conformity greater than 200% deflection per kgf load.

8. A fastening device characterized by comprising:
a tab member including a single plane hinge, and

a slot member.
9. The fastening device of Claim 19, wherein when the tab member and the slot member are
fastened, the fastening device has a body conformity greater than 200% deflection per

kgf.

10. The fastening device of Claim 20 wherein the fastening device has a relative deformation

of less than 25% per kgf.
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