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RESILIEft.T~l'fAsttC WEB EXHtBiTING REDUCED SKIN CONTACT AREA 
AND ENHANCED FLUID TRANSFER PROPERTIES 

FIELD OF THE INVENTION 
The present invention relates to resil fent, three-dimensional, 

fluid·perv1ous pl ast1c webs exhibtttng reduced skin contact area, a 
fiber-like appearance and tactile impression, and more particularly, 

5 to such webs having·enhanced fluid transfer properties. 

BACKGROUND INFOBMATION 
It has long been known in the disposable absorbent bandage art 

that tt is extremely desirable to construct absorptive devices, such 
as disposable diapers, sanitary napkins, incontinent articles, and 

10 the like, presenting a dry surface feel to the user to improve 
wearing comfort and to minimize the development of undesirable skin 
conditions due to prolonged exposure to moisture absorbed within the 
bandage. 

One viable prior art solution to the aforementioned problem is 
15 disclosed. in. comonly ~s~ign~ U.S. Patent _4,34t,314 issued to Radel 

et al. on August 3, 1982 and hereby incorporated herein by 

reference. Radel et al. discloses an absorbent bandage with a 
wearer-cont•cting topsheet comprising a resilient macroscopically 
expanded, three- dimensional plastic web exhibiting a eombtnation of . . 

20 fiber-like and plastic properties. In a preferred embodiment, the 
macroscopically expanded three-dimensional plastic web topsheet 
dfsclosed in Radel et al. exhibits a fine scale three-dimensional 
microstructure comprising a regulated continuum of capillary 
·networks, of steadily decreasing size, originating tn and extending 

25 from one surface of said web and terminating in the form of 
apertures in the opposite surface thereof to promote rapid fluid 
transpo~t in the direetion of decreasing capillary size. The web's 
fi·ber-1 i ke appearance is comprised of a continuum of fi ber-11 ke 
elementst the opposed ends of ~~ch of said fiber-ltke elements being 

30 interconnected to at least one other of said fiber-like elements • 
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A typical capillary network in the Radel et al. structure 
comprises an uppermost capillary opening formed by a multiplicity of 
primary fiber-like elements interconnected to one . another in the 
uppermast plane of the web. The uppermost opening may, if desired, 
be further subdivided into smaller capillary openings by secondary 
and terttary fiber-like elements at planes located below the 
wearer-contacttng surface of the web. 

,. 

Each of the fiber-like elements exhibits a substantially 
unfform U-shaped cross-section along. tts length. In the case of a 
primary ftber-Ttke element, its cross-secti·an comprises a base 
portion located in the wearer-contacting plane and a sidewall 
portion jo.i·ned ta each edg.e of the base. pa~ion, said sidewall 
portions extending generally in the dtrectton of the absorbent 
pad-contacting surface of the web. The sidewall portions which 
fntersect one another are joined to one another intermediate the 
wearer contacting surface and the absorbe!'t pad. contacting surface 
of the web~ thereby farmint a capill-ary network interconnecting the 
opposed surfaces of the web. The secondary and tertiary ftber-1 f ke 
elements, when employed, are generalJy sim.nar, but originate in 

20 planes below.the wearer.-contacting surface of the web. 
One drawback associated with the use cf tapsheets compr;sed of 

plastic is that despite their superior fluid handling 
charac:ter1stfcs some users are very reluctant to place a topsheet 
•hich they readily perceive as plastic by virtue of its glossy 

25 appearance in contact with thei·r skin. 
To reduce the gloss ·on the web's visible surface, i.e., tha.t 

portion of the web which is visible from dtrectly overhead, it has 
been learned that inclusion of a mfcroscopic pattem of surface 
aberrations which" are not dtscemfble when the perpendicular 

30 distance between the viewer's eye and the plane of the web is about 
twelve inches ts highly effective. tonnonly assigned U.S. Pat. Ho. 
4~463.045 issued to Ahr et al. on July 31, 1984 and hereby 
incorporated herein by reference defines .the relevant criteria which 
must be·satisfied so that the three-dimensionally expanded web will 

lS exhibit a substantially non-glossy visible surface. 
A tapsheet of the. type generally disclosed by Radel et al., 

...... _. _ h~~in_J__~µrface aberrat1pns a~~~-~iog to Ahr et al., exhibits a 
: ~~ ~ ·:· ;'~~·~ ~-
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f\ber-like appearance and tactile impression as wall as a nan-glossy 
visible surface. In addition it is· highly effective in promottng 
rapid fluid transfer from the first wearer contacting surface to the 
second absorbent pad contacting surface of the topsheet. Tapsheets 

s · of the latter type have enjoyed widespread cammerctal success on 
catamenial pads due to their clean and dry appearance in use when 

contrasted to conventional non-woven fibrous topsheets •. ,, 
Nonetheless,. it will be readily appreciated that even further 

improvements in clean and dry appearance in use are highly desirable 
10 in products of this type. 

Accordingly, it is an object of the present tnvention to 
provide, in a particularly preferred embodiment, a fluid pervious 
plastic web which retains the foregoing benefits of Radel et al. and 
Ahr et •1., yet which exhibits an even cleaner and drier appearance 

15 in use. 
It is another object of the present invention to provide, 1n a 

parUcularly preferred embodiment, a fluid penious plastic web 
which retains the foregoing, but which also exhibits enhanced fluid 
tTansfer properties in use. 

-20 It is still another object of tha present invention to provide, 
in a particularly preferred embodiment, a flutd pervious plastic web 
exh1b1ttng a fiber-1 ike appearance and tactile impression, i.e., an 
overall impression of softness, satd web fUl"ther exhibiting a f\ne 
scale three-dimensional m.icrostructure comprising a regulated 

25 continuum of capillary networks, preferably of steadily decreasing 
size ortgtnattng tn and extending from one surface of said film and 
terminating in the form of apertures tn the opposite surface thereof· 
to promote rapid fl.uid transport in the direction of decreasing 
capillary size. As utilized herein, the term •mt-crastructure• 

30 refers to a structure of such fine scale that its precise detail 1s 
readily perceived by the human eye only upon magnification by a 
microscope or means well known in the art. The tenn •fiber-lite•. 
as uttltzed herein to describe the appearance of plastic webs of the . . 
p,esent invention, refers generally to any fine scale pattern of 

35 embossments or apertures. random or nonrandom, rettculated or 
nonreticulated, which connotes an overall appearance and· impresston 

___ o.f__a·wove" ~1" nc,nwoven fibrous web when viewed by the human eye. As 
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ut fl i zed here1·n, tha term •macroscopically expanded•, when used to 
descr.tbe three-dimenstona:l plastic webs, ribbons and films, refers 
to webs, ribbons and films which have been caused to conform to the 
surface of a three-dimensional forming structure so that both 

5 surfaces. thereof exh.tbit the . three-dimensional pattern of said 
forming structure, said pat.tern befng readily visible to the naked 
eye when the perpendicular distance between the vfmfer's eye and the 
plane of the web fs about twelve inches. Such macroscopically 
expanded webs, ribbons and films ar& typically caused to conform ta 

IO the surface af said forming structures by embossing, i.e., when the 
forming structure exhibits a pattern comprised primarily of male 
projecttans, by debossing. f .e., when the forming structure exhibits 
a pattern comprised primarily of female capillary networks, or by 
extrusion of a resinous melt directly onto the SUl"face of a forming 

15 structure of either type. By way of contrast'" the term •planar•, 
when utilfzed herein to describe plastic webs, ribbons and films, 
refers to the overall condftfon a.f the web, ribbon or film when 
viewed by the naked eye on a macroscopic scale. 

SUMMARY OE TBE lftVENTIOH 
20 The present invention pertains, in a preferred embodiment, to a 

resilient three-dimensional web exhibiting reduced sktn contact 
area, as well as a fiber-like appearance and tactile impression. 
The web· is comprised of a fluid-fmpenious plastic material. The 
plasti"c web has a first and a second surface. The first surface of 

25 the web has a: multiplicity of apertures therein.. Each of the 
apertures ts defined by a multiplicity of intersecting fiher-1 ike 
elements interconnected to one another in the plane of the first 
surface. Each of the fiber• lfke elements exb·fbits. a substantially 
uniform generally upwardly concave shaped cross-section along tts 

30 length. The cross-section comprises at least one pair of convergent 
substantially linear portions which intersect ona a:nother to form a 
vertex in the first plane. The cross-section further comprises a 
sidewall portion Joined to the free end of each of the 
aforementioned linear portions. The sidewall porttons extend 

35 generally in the direction of the second surface of the web. The 
fntersecttng substantially linear portions and the 1ntersecti.ng 
stde~~ll portfons are i~~erconnected to one another. respectively, 

\ 
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intermediate the first and second surfaces of· the web. The 
interconnected sidewall portions terminate substantially 
concurrently with one-another in-the plane of the second surface. 

In another preferred embodiment, the present invention provides 
an absorbent bandage- comprising a wearer-contacting topsheet and an 
absorbent element for absorbing bodily fluids. The topsheet 
comprises a resilient three-dimens1ona1 web having a first surface 
for contacting the wearer and a second surface having a multiplicity 
of apertures therein contacttng the absorbent element. The web ;s 

10 comprised of a fluid-impervious plastic material. The web exhibits 
reduced skin contact area, as well as a fiber-like appearance and 
tactile impression. The first surface of the web ha~ a multtplfcity 
of apertures therein. Each of the apertures is deftned by a 
ntUlt1pHc1ty of intersecting fiber-like elements ;nterconnected to 

15 one another 1n the plane of the first surface. While it is not 
necessary that all ftber-1 ike elements be identical, ea.ch of the 
fiber-like elements in the web d0es exhibit a substantially uniform 
generally ·upwardly concave shaped cross-section along its length. 
The cross-section comprises at least one pair of convergent 

20 substantially linear portions whtch intersect one another to form a 
vertex in the first plane. The cross-section further comprtses a 
sidewall portion jatned to the free end of each of the 
aforementioned linear portions. The sidewall portions extend 
generally in the direction of the second surface of the web. The 

25 intersecting substantially linear portions and the intersecting 
sidewall portions are interconnected to one another, respectively, 
1ntermedtate the first and second surfaces of the web. The 
interconnected sidewall portions terminate substantially 
concurrently with one another in the plane of the second surface. 

30. BRIE£ OESCBIPTION Of THE DBAWIN§S 
While tbe specification concludes with claims particularly 

pointing out and distinc.tly claiming the. present invention, 1t is 
believed the present. invention will be better understood from the 
following description in conjunction ·wtth the accompanying drawings 

35 in which: 
Fig. 1 is a simplified perspect1ve representation of an 

_qnfolded disposable diaper wft~_ portions of its components cut away; 
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Ffg. 2 is an enlarged, partially segmented, perspective 
illustration of a prior art plastfe web of the type generally 
disclosed in connonly assigned U.S. Pat. Ho. 4,342,314, satd web 
further exhfbftfng_ a microscap-ic pattern. of surface aberrations of 

s the type generally disclosed in connonly assigned U.S. Patent 
4,463,045 on tts visible surface; 

Ftg. 3 is an enlarged, partially segmented, perspecttve 
illustratfo~ of a photoetched laminate structure of the type used to 

·farm plastic webs of the type generally illustrated in Fig. 2; 
10 Ffg.. 4 is an. enlarged, partially segmented perspective 

illustration of a preferred ff.ber-like plastic web of the present 
invention; 

f;g.. SA is an enlarged, cross-sectional illustration of an 
alternattve fiber-like element of a plastic web of the. present 

15 invention; 
fig. SB· fs an enlarged, cross-secttonal fllustratton af another 

ffber-like element of a plastic web of the present. tnvention; 
Fig .• SC fs an. enlarged, cross-sectional illustration flf another 

fiber-like. element of a pla~~~~veb_Qf ~he present.invention; 
20 Fig.. 6 is an enlarged, partially segmented perspective 

.i.llm.ttttb>n ..Qf ~ ...altP.~mtt;\y .(ih,tt,.,\ilr.-,nlatv.i.- ..ntrr- "1; .. 11r ~1r:­

fnvention; 
Fig. 7 is an enlarged cross-sectional illustration of a web of . 

the type generally shown fn Fig. 6 taken along. section line 7-7 in 
ZS fig. 6; 

Fig. 8 ts an enlarged, partially segmented perspective 
fllustratfon of a photoetched lamfnate structure of the type used to 
fonll p-lastic webs of the type generally illustrated in Fig .. 4; 

Ffg. 9 is ·a s1mplfffed, exploded perspective illustration of a 
30 lam;nata stnac.ture similar to that illustrated in Fig. 8; 

ffg. 10" is a perspective view of a tubular member formed by 

rolling a planar laminate struc.ture. of the type generally 
illustrated in Fig. 9 to the destred radius ef curvature and joining 
the free ends thereof to one. another.;· and 

35 Fig. 11 is a simplified schematic illustration of a preferred 
method and apparatus far debossing and/or perforating a plastic film 
generally in accordance with the present f ~venttan. 

'· 
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DETAILED DESCRlpJIQtf OF THE PRESENT lNYElfJION 
While the present 1nventton will be described in the context of 

providing a fluid pervious, resilient, three-dimensional plastic web 

5 exhibiting reduced skin contact area, as we.11 as a fiber-like 

appearance and tactile impression and exhibiting enhanced fluid 

transfer properties wh~n employed as a topsheet on an .absorbent 

bandage such as a disposable diaper, the present invention is in no 

way limited to such application. To the contrary, the present 

10 invention may be practiced to great advantage in many situations 

where it is desired to produce a plastic film or web exhibiting 

either a perforate or an· imperforate three·dimensional structure 

having properties, characteristic, aesthetics, fineness of detail, 

etc., not previously disclosed in the prior art. The patterns 

15 created may be of any desired shape, they may be regulated or 

random, reticulated or non-reticulated, continuous or interrupted, 

perforated or unperforated or any desired combination thereof. The 

detailed description of a preferred structure and its use as a 

topsheet in a disposable diaper will allow one skilled in the art to 

20 readily adapt the invention to other devices. 
Fig. 1 is a perspective view of a disposable diaper 1n an 

unfolded condition. Various layers have been cut away to more 

clearly show the structural details of this embodiment. The 

dtsposable diaper is referred to generally by the ref•rence numeTal 

25 1. The flu1d-pervtous topsheet is shown at 2. The other two major 

components of the disposable diaper 1 are the absorbent element or 

pad 3 and the fluid-impervious backsheet 4. In general, the side 

flaps S of the backsheet 4 are folded so as to cover the edges of 

the absorbent pad 3 and topsheet 2. Topsheet 2 is generally folded 

30 to completely enclose the ends of the absorbent pad 3. The drawing 

of diaper 1 in Fig. 1 is a simplified representation of a disposable 

diaper. A more detailed description of a-preferred embodiment of a 

disposable diaper is contained in commonly assigned U.S. Pat •. No. 

3,952,745 issued to Duncan on Aprn· 27, 1976, said patent being 

35 hereby incorporated herein by reference. 
Fig. 2 is an enlarged, partially segmented, perspective 

Ulustratian of a prior art ,~hree-dimenstonal, fiber-like, fluid 
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pervious pla$~fc web· 10 which has been fQund highly suitable for use 
as a topsheet in disposable absorbent bandage structures, such as 
catamenial pads. It may, if desired, also be employed as a topsheet 
2 in disposable diaper 1 shown in Figure 1. The prior art web lO·is 

5 generally in accordance with the teachings of cannonly.assigned U.S. 
Pat .. Na. 4,.34Z,314 issued to Radel et al .. an August 3, 1982 and 

incorporated herein by reference. Tha fluid pel"'lfous plastic web 10 
Hlustrated- fn fig. Z exhibits a multipl-tei"ty of apertures, e.g., 
apertures 11, which are formed by a mul tf pl ictty of intersecting 

10 fiber-like elements, e.g., elements 12, 13. 14, 15 and 16, 
interconnected to one another in the first surface zo .of the web. 
Each ffber-ltke element comprises a base portion, e.g., base portion 
21,. located in plane 22. Each base portion has a sidewall portion, 
e.g.. sidewall portions 23,. attached to each edge thereof.. Tba 

15 sidewall portfons extend generally in the dfrection of the second 
surface 25 of the web. The intersecting sidewall portions of the 
fiber-like elements are. interconnected to one another intermediate 
the first and second surfaces of the web. and terminate 
substantially concurrently with one another in the plane 2& of the 

20 second surf ace. 
In a particularly prefer.red embodiment, the base portion Zl 

includes a microscopic pattern of surface aberrations 28, generally 
in accordance wfth the teachings of COllllOllly assigned U.S. Pat. Ho. 
4,463,045 issued to Ahl" et al. on July 31. 1984 and incorporated 

25 herei·n by reference. The microscopic pattern of surface aberrations 
28 provide a substantially non-glossy visfble surface when the web 
is struck. by incident light rays. 

30 

35 

In a particulal"ly preferred embodiment, the f nterconnected 
sidewall portions terminate substantially concurrently wfth one 
another in the plane of the second surface to farm apertures 19 in 
the second surface ·zs of the web. The capillary network 29 fanned 
by the interconnected sidewall porttons allows for fre& transfer of 
fluids from the fir.st surface of the web directly to the second 
~1ln'f4.Y .nP t.'ilr t11!f1- wt·t'\'ifw&:° 11n..1:ft-;n, ("noman"m1nf" or Qle- n'\ntr' del;Ween 

adjacent capillary networks. 
Despite the effective functioning of the prior art flutd 

~i:_vious web 10 tn topsheet applications for disposable absorbent 
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bandages such as catamental pads, it has been observed that on 
occasion fluid, particularly menses, deposited on the ftrst surface 
20 af the fiber-like elements tends to collect or pool on the base 
portions Zl of the fiber-like elements, thereby creating an 

s uncomfortable wet feeling far the user since the retained fluid ts 
in direct contact with the user's skin. If t~e fluid in question is 
colored, such as 1nenses, the retained fluid also detr-•cts from the 
normally clean appearance of ·the topsheet. 

Fig. 3 is an enlarged perspective illustration of a photoetched 
10 laminate structure 30 which can be utilized to vacuum fonn an 

initially impervious, substantially planar, heated plastic film to 
produce a prior art fluid pervious fiber-like web 10 of the type 
generally illustrated in Fig. 2. The laminate structure 30 is 
preferably constructed gener~lly tn accordance with the teachings of 

15 collllllOnly assigned U.S. Patent 4,342,314, issued to Radel et al. on 
August 3, 1982 and incorporated herein by r~ference and is compr;sed 
of indivi~ual lamina 31, 32 and 33. The aperture patterns in the 
luaina are identical to one another. A comparison of fig. 3 with 
the fiber-ltke plastic web 10 shown in Ftg. 2 reveals the 

20 correspondence of capillary opening 11- in the uppermost plane 2Z of 
the plastic web 10 to opening 41 in the uppermost plane 42 of the 
photoetched laminate structure 30. Likewise, capillary opening 19. 

tn lowermost plane 26 of plastic web 10 corresponds to opening 43 in 
lowermost plane 44 of photoetched laminate structure 30. 

25 The uppermost surface of photoetched laminate structure 30 · 
located in uppermost plane 42 is provided with_ a microscopic pattern 
of protuberances 48. This is preferably accampltshed by applying a 

• 
resist coating which corresponds to the desired microscopic pattern 
of surface aberrations to the top side of a planar photoetched 

30 lamina 31, and thereafter intttat1ng a second.photoetching process. 
The second photoetchtng process produces a lamina 31 having a 
microscopic pattern of protuberances 48 on. the uppermost surface of 
the interconnected ftber-Hke elements defining the pentagonally 
shaped apertures, e.g., aperture 41; Construction of a laminate 

35 structure employing such a pattern of protuberances 48 on tts 
uppennost layer is generally disclosed in conaonly assigned U.S. 
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Pat. No. 4,.463,045 issued to Ahr et al. on July 31, 1984 and 
incorpnrated herefn by reference. 

Fig~ 4 is an enlarged, partially segmented, perspective 
illustration of a preferred embodtment of a three-dimensional, 

s fiber·like, fluid pervious plastic web SO of the present invention. 
As can be seen fn Fig. 4,, the web's fiber-like appearance 1s ,. 
comprised of a continuum of fiber-like elements, the opposed ends of 
each of saf<f fiber-ltke ele_ments befng interconnected to at least 
one other of safd fiber-like elements. In the embad·iment disclosed 

10 in fig. 4, the interconnected fiber-like elements farm a pattern of 
pentagonally shaped capillary networks 1%8. The fiber-like plastic 
web 50 is particularly well suited for use as a catamenial bandage 
topsheet or a$ a diaper topsheet 2 in· a disposable diaper l of the 
type generally illustrated tn ffg. 1. Th• web SO, which exhibits a 

15 ffber-Hke appearance, embodi-es a three-dimensional micrastructure 
comprising a regulated continuum of capillary networks 128 of 
steadily decreas1ng. size extending from the web's uppermost or 
wearer-contacting. surface 51 tn plane 122 to its lowermost or 
absorbent pad·contact1ng surface 52 in plane 126 to promote rapid 

20 flut d transport from the uppenmst surface 51 to the lowermost 
surfaca 52 of ihe web without lateral transmission of said fluid 
between adjacent capillary networks 128. 

25 

lO 

35 

Apertures 53 are formed by a multiplicity of intersecting 
fiber-like elements,. e.g .. , elements 54, 55, 56, 57, and 58, 
interconnected to one another in the first surface 51 of the web. 
Each fiber-like element comprises at least one p~ir of convergent 
substantially linear portions, e.g., linear portions 6Z and 63. 
which tn.tersect one another to form a vertex 64 1n the plane 122 of 
the first surface 51. Each substantta lly 1i near pal"ti on has a 
sidewall portion, e.g., sidewall portion 66, jo1ned to its free end 
tn.termedi·ate the first and second surfaces of the wefJ. The sidewa.11 
portions 66 extend generally in the direction of the second surface 
52 af the web.. The. intersecting substantially linear porttons and 
the intersecting sidewall portfans are · interconnected to one 
anothera respectively. intermediate the first and second surfaces of . 
the web. The tnterconnected sidewall portions 66 terminate 

This Sheet Has Been Replaced 

· ·· 111 llHll ~111111111 
substantially concurrently with one another in the plane 126 of the 
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second surface 52. In a particularly preferred embodiment, 
interconnected sidewall portions terminate substantially 
concurrently with one another in the plane of the second surface to 
form apertures 61 in the second surface 52 of the web. The 

5 convergent substantially linear portions 62,63 together with the 
sidewall portions 66 produce apertures 61 fo the second surface 52 
which are smaller than apertures 53 in the first surface. 122 of web 
SO. Therefore, the capil 1 ary networks 128 formed by the 
interconnected substantially linear portions and the associated 

10 sidewall portions are of decreasing cross-section in the direction 
of the second surface 52 of the web. This decreasing cross-section 
aids in transporting fluid deposited on the first surface 51 of the 
web directly to the second surface 52 of the web without 1 ateral 
transmission of the fluids between adjacent capillary networks 128. 

15 Fig." SA is a cross-sectional illustration of an alternat1Ye 
ffber-lfke element which may be employed in a plastic web 150 of the 
present invention. In the Figure SA embodiment, the interconnected 
sidewall portions 166 of the fiber-like element shown in Figure SA 
are joined to the free ends of the interconnected substantially 

20 linear portions 162,163 at substantially the same angle as linear 
portions 162, 163 with respect to the first surface 151 and second 
surface 152 of the web 150. Substantially linear portions 162,163 
intersect one another to form a vertex 164 in the plane 222 of the 
first surface 151. The resultant cross-section of the fiber- like 

25 element is that of an inverted •v•. The capillary networks produced 
in a web comprised of ftber-1 ike elements exhtb;ting the 
configuration shown fo Figure SA are of a generally decreasing 
cross-section in the direction of the second surface 152 of the web. 
This cross-section aids fo rapidly transporting fluid deposited on 

30 the first surface 151 of the web directly to the second surface 152 
hi plane 226 of the web without lateral transmission of the fluid 
between the adjacent capil 1 ary networks ·which are formed in the 
resultant web 150. 

Fig. 58 ts a cross-sectional illustration of still another 
35 embodiment of a ftber-1 ike element which may be employed in a 

plastic web 250 of the present invention. In this embodiment each 
sidewall portion 266 is preferably comprised of two linear 
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portions 258,259. The uppennost ends of the elements 258 are Joi: 
to the free ends of the substantially 1;near portions 262 and 2 
The substantially 1;near portions 262,263 intersect one another 
form a vertex 264 in the plane 223 of the first surface 251 of 

s web 250. Upper sidewall elements 258 extend generally in 
direction of the second surface 252 of the web. Lower sidew 
elements 259, which are Joined to the lc;>wermost ends of up 
sidewall e.lements 258. form the sidewall portions 266 of 
fiber-like elements in web 250. Lower sidewall elements 259 a 

10 extend generally in the direction of the second surface 252 of 
web 2SO, but at a slightly different angle with respect to surfa 
251 and 252 of web 250. As with the web embodiments of Figs. 4 . 
SA, the capillary networks. whtch are formed ;n web 250 by · 
intersecting fiber-like elements are of a generally decreas 

15 cross-section in the direction of the second surface 252 of the w· 
thus aiding in the transport of flutds deposited on the fi · 
surface ZSl of the web directly to the second surface 252 in pl. 
224 of the web without lateral transmissfon of the fluids betwc 
adjacent capillary networks. 

20 fig. SC is a cross-sectional illustration of still anotl 
embodiment of a fiber-like element which may be employed in 
plastic web 350 of the present invention. In thts embodiment e; 
sidewall portion 270 is comprised of three elements 271, 272 and : 
which _are joined to one another as generally shown ;n Figure ! 

2s· The uppermost ends of sidewall ele•nts 271 are joined to the fl 
ends of substantially linear portions 280 and 281. Substanua· 
ltn~ar portions 280 and 281 intersect one another to form a ver~ 
964 tn the plane 422 of the first surface 283. Uppermost sidew; 
elements 271 extend generally in the direction of the second surf< 

30 290 of the web~ Intermediate sidewall elements 272 also extt 
generaJ ly in the direction of the second surface 290 of the w« 
Lowermost sidewall elements 273, which are joined to the lowennc 
ends of the intermediate elements 272, also extend generally in 1 

direction of the second surface 290 of the web. Upper sidew< 
35 elements 211. intermediate sidewall elements 272 and lower sidew1 

elements 273 together fonn sidewall portions 270. As with the t 

- embodiments of Ftgs. 4 through SB, the capillary networks which , 
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fonaed by the intersecting fiber-like elements in web 350 are of a 
generally decreasing cross-section in the direction of the second 
surface 290 in plane 426 of the web, thus aiding in the transport of 
fluids deposited on the first surface 283 of the web directly to the 

5 second surface 290 of the web without lateral transmission of the 
fluids between adjacent capillary networks. 

As can be observed from an examination of the web,.. embodiments 
disclosed in Figs. 4 through 6, several themes remain constant. 
First, the apertures fanned in the second surface of the web are 

10 smaller than the apertures formed in the first surface of the web. 
Second, the substantially planar base portion 21 of the fiber-1 ike 
elements disclosed in the prior art web of Radel et al. shown in 
Figure 2 have been replaced by at least one pair of convergent 
substantially linear portions which intersect one another to form a 

15 vertex in the first surface of the web. 
Both of the foregoing modifications aid 1n the transport of 

flutds deposited on the first surface of the web dtrectly to. the 
second surface of the web. The vertex formed by the intersection of 
the convergent substantially ltnear portions of the fiber-ltke 

20 elements employed in webs of tbe present 1nventtan is reduced to 
such a small dimension that it substantially prevents the pooling of 
fluids deposited on the first surface of the web. By replacing the 
substantially planar base portion 21 of the prior art web shown in 
figure 3 with substantially linear portions that fonn vertex in the 

is first surface of the web, fluid deposited on the network of 
intersecting vertices is unable to pool. It ts therefore 
taaedtately transmitted directly to the second surface of the web 
and ultimately to the underlying absorbent core. The substantial 

·elimination of "liquid pooling on the web's ftrst surfaces enhances 
30 both the clean and dry characteristics of the tapsheet. In 

addition, the decreasing cross-section of the capillary networks in 
the direction of the web's second surface.also helps to rapidly draw 
the fluid in the direction of the web's second surface, i.e., toward 
the underlying absorbent core, so· the surface of an absorbent 

35 · bandage employing a topsheet of the present invention will remain 
clean and dry even during pertods of heavy ltqutd flow. 

TI1is Sheet Has B R 

llHEMtir ·. 
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Quite unexpectedly tt has also been learned that repla~1ng the 

planar base portfons tl of the fiber-like elements of the prior art 
web shown· in Figure 3 with. a pair of substantially linear porttons 
wh.ich fntersect one another to fo~ a vertex fn the first plane of 

5 the web. substantially reduces the glossy appearance of the web's 
visible surface, even when the Jl!-f croscop-tc pattern of surface 
aberrations 28 shown in Figure 3 ts not present: Wh11& not wishing 
to be bound, it is believed that this fs due to the minimal amount 
of planar surface area that ts actually present in the first surface 

10 of the- web, f .. e., the intersecting vertices of the fiber-like 
elements. 

Whfle the web embod.iment generally dtsclosed in Fig. 4 

represents a p·articularly preferred embodiment of the present 
tnvention employing only primary fiber-like elements, any number of 

15 fiber-like elements may be- employed wtthin web structures of the 
present invention, e.g., secondary. tertiary, etc. An example of 
such a structure employing secondary and terttary fiber-like 
elements is shown tn Fig. 6. The capillary network shown in- Ffg. & 

cmnprises an uppermost capnlary opening 301 formed by a 
20 mu.ltfp-licity of primary fiber-like elements, e.g., primary 

ftber-lfke elements 30%, 303,, 304 and 305 interconnected to one 
another ill the: uppermost plane 307 of the web 300, said opening 
being further subdivided 1-nto smaller capfllary openings 310 and 311 

by secondary fiber-1 ike element 313 at an intermediate plane 314. 

25 Capillary opening 310 is fUrther subdt"vided by terttary fiber-like 
element 320 into even smaller capillary openings 3%1 and 322, 

re~pectively, at a still lower plane 325 wfthtn web 300. 

As can b~ seen from Fig. 7, which is taken along section lfne 

7-7 of Fig. 7; planes 314 and 325 ~re generally parallel ta and 
30 located intermediate uppermost plane 307 and lowermost plane 330. 

The restlient three-dimensional web 300 shown in Ftg. 7 has a first 
wearer-contacttng surface 331 located in .uppermost plane 307 and a 
second absorbent pad-contacting surface 33% located in lowennost 
plane 330. As pointed out earlier herein, a typical capillary 

35 opening or aperture 301 located fn uppermost plane 307 is defined by 

a multip1tctty of intersecting prfmary fi:ber-like elements, e.g., 
elements 302., 303, 304 and 305, interconnected to one another tn 

11i1Mii1mrr 
-
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uppermost plane 307. Each of the primary fiber-like elements, e.g., 
primary f1ber-1 ike elements 302, 303, 304 and 305, exhibits a 
substantially uniform generally upwardly concave shaped 
crass-section along its length. Its cross-section comprises at 

·s least one pat:r of convergent primary linear port tons, e.g., primary 
linear portions 340 and 341, which intersect one another to form a 
vertex 334 in uppermost plane 307, and a primary sidewall portion, 
e.g., primary sidewall portion 336, joined to the free end of each 
primary linear portton and extending generally in the dtrectton af · 

10 the absorbent pad-contacting surface 332 of the web 300 located in 
plane 330. 

As can be seen from Figs. 6 and 7, the intersecting primary 

1 inear portions and the intersecting primary sidewall portions are 
interconnected to one another intermediate the first surface 331 and 

15 the second surface 332 of the web 300. The primary linear portions 
and the primary sidewall portions are further connected to 

intersecting secondary fiber-like elements, e.g., secondary element 
313, which also exhibits a substantially uniform generally upwardly 
concave shaped cross-section along tts length. The cross-section of 

20 

25 

each secondary element comprises at least one pair of secondary 
linear portions, e.g.,. secondary linear portions 360 and 361 which 
intersect one another to form a secondary vertex 362, located in 
plane 314 intermediate the first surface 331 and the second surface 
332 of the web 300. Each of the secondary linear portions have a 
secondary sidewall portion, e.g., secondary sidewall portion 364, 
joined to the free end thereof. The secondary sidewall portions 
also extend generally in the direction of the second surface 33Z of 
the web located in plane 330. 

As is also apparent in Figs. 6 and 7, the secondary Hnear 
30 portions and the secondary sidewall portions are interconnected to 

primary fiber-like elements 302 and 304 intermediate plane 314 and 
the second surface 332 of web 300 located.in plane 330. 

In the web embodiment illustrated in Figs. 6 and 7, the primary 

and secondary fiber·like elements are further connected to 
35 intersecting tertiary fiber·like elements, e.g., tertiary fiber-like 

elements 320, which also exhibit a generally upwardly concave shaped 
crass-section along their Jength. The cross-section of the tertiary 
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elements: comprises at least one pair of tertiary linear port1~ns, '. 
e.g., tertfary lfnear portion$ 350 and 351,. which intersect one 
another to form a tertiary vertex 352 located in plana 3Z5. Plane 
325 is located between plane 314 and the second surface 332 of the 

5 web 300, which fs located in. plane 330. Each of the tertiary linear 
portions has a tertiary sidewall portion, e.g., tertfary sidewall 
portion 354. joined to its free end. The tertiary siaewall pGrtfons 
also extend generally in the direction af the second surface 332 of 
the web 300 .. · As is also apparent in Figs. 6 and 7, the tertiary 

IO linear portions and the tertiary sidewall portions are 
interconnected to primary and secondary fiber-like elements 303 and 
313, respectively, between plane 325 and the second surface 33Z of 
the web 300, which is located in plane 330. 

As c:an. clearly be seen in Figs. 6 and 7, the intersecting 
15 primary, secondary and tertiary fiber-Hke elements terminate 

substantially concurrently with one another in the plane 330 of the 
second surface 332 to form a multiplicity of openings in the web's 
second surface, e.g •• apertures 370. 371 and 372. 

Referring to Fi·gs .. 6 and 7, it is clear that tha interconnected 
zo primary, secondary and tertiary fiber-like elements located between 

the fi·rst and second surfaces of the web 300 form a. discrete 
capillary network connecting each of tha apertures, e_g., aperture 
301 in the ftrst surface 331 of the web, with a multiplicity of 
apertures, e .. g .. , apertures 3.70, 371 and 372~ in the second surface 

25 332 of the Web. As will be apprec.iated. the capillary networks thus 
f.ormed are of nonuniform cr.Oss·sect1on along their length, t .e.., 
intermediate planes 307 1:nd 330, due to: (al the presence of the 
secondary and tertiary fiber· like elements; and (b) the upwardly 
concave V-shaped cross-section of at least the uppermost portion af 

30 all of tha ffber-Hke elements. Because the capillary networks 
connecting each aperture in the first surface 331 of the web 
exclusively wttb a multiplicity of apertures in the second surface 
332 of the web are of decreasing cross--sectfon in the direction of 
the second surface, fluid deposfted on the uppermost surface 331 of 

35 the web is rapidly transmitted from a single aperture, e.g., 
aperture 301, tn the uppermost surface of the web ta a multtplfc1ty 
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of apertures, e.g.. apertures 370, 371 and 372, in the second 
surface of the web without 1 ate1"a1 transmission of the liquid 
between adjacent capillary networks. 

As will be appreciated, the substantially uniform generally 
5 upwardly concave shaped fiber-like elements utilized in webs of the 

present invention may be substantially straight along their entire 
length. Alternatively, they may be curvilinear, they ·may comprise 
two or more substantially straight segments or they may be otherwise 
oriented in any desired direction along any portton of their length. 

10 There is no requirement that the fiber-like elements be identical to 
one another. furthennore, the aforementioned shapes may be combined 
in any desired fashion t~ produce whatever fiber-1 ike pattern is 
desired. Regardless of the shape ultimately selected, the 
substantially unifon11 -generally upwardly concave shaped 

15 cross-section which exists along the ·respective lengths of the 
inteTConnected fiber-like elements helps impart resilience to 
fiber-like plastic webs of the present 1nvent1on. 

As should be readtly apparent from the foregoing, the present 
invention. in a particularly preferred embodiment, maintains the 

20 desirable ftber·ltke appeannce and tactile impression provided by 
the prior art plastic we.b 10 shown in Figure 2, but at the same time 
decreases the amount of aate~ial that directly contacts the wearer's 
skin in use. In addition, the pattern of intersecting vertice.s on 
the fiber-like elements improves the transport ·of fluids from the 

25 wearer contacting surface to the pad contacting surface of the web, 
since the planar surfaces present in the uppermost surface of the 
web have all but been eliminated. This reduction of planar area in 
the uppermost surface of the web also reduces the amount of glos.s 
exhibited b1 the web's vtsible surface when the visible surface is 

· 30 struck by incident Hght rays. Thus, the need to include a 
microscopic pattern of surface aberrations on the web's visible 
surface is less critical for webs of the present invention than for 
prior art webs employing substantially planar base portions. 

Ftg. 8 i.s an enlarged, partfally segmented perspective 
35 illustration of a photoetched laminate structure 400 utilized to 

vacuum form an intt1ally impervious. substantially planar, heated 
plastic film to produce a f1.~1d pervious fiber-like. web 50 of the . 
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type generally illustrated in ff.g. 4. A camparfson of Fig. 8 wtth 

the fiber-like plastic web 50 shown in Fig. 4 reveals the 
correspondence of capillary opening 53 in the uppermost plane 51 of 
plastic web 50 to opening 460 fn the uppermost plane 451 of the 

s photoetched laminate structure. Likewise, capillary apentng 61 in 
the lawennost plane of plastic web SG corresponds to the lowermost 
opening 461 tn the lowermost plane <tf the pliotoetched laminate 
structure •. 

Fig. 9 ts a sfmpliftect, exploded, perspective illustration of a 
10 laminate structure 500 generally similar to that of Fig. 8. The 

laminate structure 500 ts comprised of a stack of individual lamina 
501, 502 and 503. Each lamina has a pattern of openings therein. 
Lamina 501, 502 and 503 have the identical pattern. In practice it 

lS 

20 

25 

30 

35 

is typ.tcal to employ severa.1 lamina having the . identical pattern 
superposed upon one another to provide sufficient depth of pattern 
ta the plastic web. However,.lam.1na 501, the uppermost lamina, has 
a photoetched pattern whtch dfffers from that of 1 amf na 502 and 
lamina 501 to provide a vertex in the uppennost plane. The 
preferred method of achieving the cross-sectional profile of lamina 
501 fs bychemtcally etching the pattel'"tl primarily from one surface. 
For uppermost lamina 501 the percentage of etching from the 
uppermost surface is usually about ninety percent (90S) for 
uppermost lamina 501~ although the range can be from about 
sixt7-ftve ta about ninety-five percent {65-95S). By way of 
contrast, lamina 502 and lamina 503 are etched substantially equally 
from both surfaces. A comparison of Fig. 8 with the ffber-1 ike 
plastic web 50 shown in Fig .. 4 reveals the correspondence of the 
vertex 64 in the uppermost plane 52 of plastic web SO to the vertex 
500 in the uppenaost plane of the phataetched lamtna 501. 

Processes far constructing laminate structures of the type 
generally disclosed in Figure 3 are dtsclosed tn U .. S.. Pat. No. 
4,341,314 issued to Radel et at. on. August 3, 198Z, said patent 
be·fng: hereby incorpc;arated herein by reference.. The teachings of 
Radel et al. are modified to produce an uppermost lamina including a 
vertex, as 9enerally described· tn the preceding paragraphs to 
produce structures of the type disclosed in Figures 8 and 9. The 
photoetclted laminate,. structures are then preferably rolled by 
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conventional techniques into a tubular forming member 520, as 
illustrated generally in Fig. 10 and their opposing ends Joined 
generally in accordance with the teachings of Radel et al. to 
produce a seamless tubular farming member 520, as generally shown in 

S Figure 10. 
I 

The outenaost surface 524 of the tubular forming member 520 is 

utilized to form the plastic web brought in contact therewith whtle 
the innermost surface 522 of the tubular member generally does not 
contact the plastic web during the farming operation; The tubular 

10 member may, in a preferred embodiment of the present invention, be 
employed as the fonaing surface an debosstng/perforattng cylinder 
555 in a process of the type generally illustrated in Fig. 11 and 
described tn detail in comanly assigned U.S. Pat. No. 4, 151,240 
issued to Lucas et al. on April 24, 1979, said patent being hereby 

15 incorporated herein by reference. A p~rttcularly preferred 
apparatus 540 of the type disclosed in said patent ts schematically 
shown tn Fig.. 11. lt includes constant tension film supply •ans 
541, debossing and perfo~ating means 543, and constant tension film 
forwarding and winding means 545. The frame, bearing, supports and 

20 the like whtcb •st necessarily be provided with respect to the 
functional members of apparatus 540 are not shown or described in 
detail tn order to simplify and more clearly depict and disclose the 
present invention, it being understood that such de~atls would be 
obvious to persons of ordinary skill in the art of designing plastic 

25 film converting machinery. 

30 

35 

Brtefly, apparatus 540, schematically shown tn Fig. 11, 
comprtses means for continuously converting a ribbon of 
thermoplastic ftlm 550 into a debossed and perforated ftlm 551 by 
di1'8ct1ng hat atr Jets a9atnst one surface of the film while 
applying vacuum adjacent the opposite surface of the film, and while 
maintaining sufficient control of the film 550 to substantially 
obviate wrinkling and/or macroscopically distending the film. Thus, 
as will be more fully described hereinafter, apparatus 540 comprises 
tneans for maintaining constant machinedtrectfon tension.in the film 
both upstream and downstream of a zone where the temperature is 
greater than the thennoplasttc temperature of the film, but in which 

_zone there ts substanttall,Y zero machine direction and cross-machine 
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direction tension tending to macroscopically distend the film. The 
tension ts required· to control and smooth a runntng ribbon of 
thermap.lastfc film; the zero tension ··zone results from the film in 
the zone b&fng at a sufftcf ently high temperature to enable 

5 debossing and perforating the filnr through the use of heat and 
vacuum. 

As can be seen in Fig. 11, the debossing and perforating means 
543 fncludes a rotatably mounted debossfng perforating cylinder SSS 
having closed ends 580, a nonrotattng trtplex vacuum manifold 

10 assembly 556 and hot air jet means 559. The triplex vacuum manif~ld 
assembly 556 comprises three manifolds des.tgnated 561, 562, and 563. 
Al$a shown fn Ftg. 11 is a freely rotatable lead-on idler rGll 565, 
a power rotated lead-off/chill roll 566 and a soft-face (e.g., low 
density neoprene) roll 567 wb.tch 1s driven wtth the chill roll. 

15 Briefly, by providing means {not shown) for independently 

controlling the degree of vacuum fn the three· vacuum manifolds, a 
thermoplastic ribbon of fflm running circumferentially about a 
portion of the debosstng-perfonttng cylinder 555 ts sequentially 
subjeetecl to a ftrst level ~f vacuum by mantfolcl S&l, a second level . . 

20 of vacuum by manifold 561, and a third level of vacuum by manifold 
563. As will be described more fully hereinafter, the vacuum 
appl fed to the ftla by manffa-ld 561 enables maintaining upstream 
tension in the f1lm, vacuum applied by manifald 562 enables 

pe1"forat1ng the film when hot air is dtrected rad1.ally inwardly 
25 agatnst the fftm, and vacuum applied by manifold 563 enables cooling 

the fflm to below fts thermoplastic temperature and enables 
establishing downstream tension therein. If desired, the ftlm 
contacttng surface of the debosstng-perforattng cylinder 555 may be 
preheated prior tet reach.ing vacuum manifold S62 by means well known 

30 in the art (and therefore nat shown) to facilitate better 
conformance of plastic films comprised of flow·reststant polymers 
during- the debossing operation. The nip s1a 1ntermed.tate chill roll 
566 and the soft-face ·roll 567 fs onl-! nominally loaded because high 
pressure would iron-out the three-dimensional debossments whtch are 

35 fonned fn the film in the aforementtoned manner. However, even 
nominal pressure tn nip 570 helps the vacuum applied by manifold 563 
to tsolata downstream. tenston (f .e., roll winding tension) from the 
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debosstng-perforating partton of the debosstng-perforating cylinder 
555, and enables the nip 570 to peel the debossed and perforated 
film from the debossing-perforating cylinder 555. Moreover, whtle 
vacuum drawn ambient air passing through the ftlm into manifold 563 

5 will normally cool the film to below its thennoplasttc temperature, 
the passage of coolant through the chill roll as indicated by arrows 
563·, 574 in Fig. 11 will enable the apparatus to .handle thicker 
films or be operated at higher speeds. 

To sunnarize, the first vacuum manifold 561, and the third 
IO vacuum manifold 563 located within the debosstng-perforating 

cylinder 555 enable maintaining substantially constant upstream and 
downstream tension, respectively, in a running ribbon of film while 
the 1ntenaediate portion of the film adjacent the second vacuum 
manifold 562 w1thtn the debosstng-perforattng cylinder 555 ts. 

IS subjected to tension vtttattng heat and vacuum to effec.t debosstng 
and perforating of the film. 

Referring agatn to Fig. 11, the constant tension fi-111 supply 
means 541 and the constant tension film forwarding and winding means 
545 may, if desired, be substantially identical to and function 

20 substantially identically to the corresponding portions of the 
apparatus shown and described tn commonly assigned U.S. Pat.. No. 
3,674,221 issued to Riemersma on July 4t 1172 and hereby 
incorporated herein by reference. The debossing and perforating 
means 543 comprises the rotatably mounted debossing-perforating 

25 cylinder 555, means (not shown) for rotating the cylinder SSS at a 
controlled peripheral velocity, the non-rotating triplex vacuum 
manifold assembly 556 inside the debosslng·perforat1ng cylinder 555, 
means (not shown) for applying controlled levels of vacuum inside 
the three vacucim manifolds 561, 562 and 563 comprtstng the triplex 

30 manifold assembly 556, and ho.t atr jet means 559. 
The debossing-perforaUng cylinder 555 may be constructed by 

generally following the teachings of U.S. Pat. No. 4,151,240 issued 
to lucas et al. on April 24, 1979 and in~orporated heretn by 

reference, but substituting a tubular luinate forming surface of 
35 the present invention for the perforated tubular forming surface 

disclosed therein. 
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Whfle a pre.ferred appltcatfon of the disclosed phatoetched 
laminate structure is fn a vacuum film formfnq operation as 
generally outlined in the aforementioned coanonly assigned U.S. 
patent issued to Lucas et al .. , tt ts anticipated that photaetched 

S laminate forming structures of the pres.ent invention could be 

employed with equal facfl 1-ty to di·rectly form a three-d.imensfonal 
plastic structure of the present invention. Such a procedure would 
involve applytng a heated fluid plastic material, typically a 

thermoplastte resin, directly to the forming surface, applying a 
10 sufffctently great pneumatic dtfferential. pressure to the heated 

fluid plastic material to cause said mater1.a1 to conform ta the 

image of the perforate laminate farming surface, allowing the fluid 

material to solidify, and therea~er removing the three-dimensional 
plastic structure from the forming surface. 

15 Another preferred. method for converting a ribbon of 

thermoplastic ft111 fnto a three.cfimensfonal structure of the type 

herein d1.sclosed fs by applying a high pressure fluid jat comprised 
of water or the like against one surface of the film, preferably 
while applying a vacuum adjacent the opposite surface· of the fil~. 

20 Such methods are generally descrfbed in greater detail in coananly 
assfgned U.S. Pat. Nos. 4.609,518 issued to Curro et al. on 
se,tember 1, 1986; 4,&29r64l issued to Curro et al. on December 16, 

1986; 4.637 ,819 tssued to Ouellette et al. on Janqary 20, 1987; 
4r68l,793 issued to Linman et al. on July 21. 1987; 4,695,422 issued 

25 to C~r.ra et al. on September 22, 1987; 4,77a,644 issued to Curro et 
al. on October 18, 1988; 4,839,216 issued to Curro et al. on June 
13, · 1989; and 4,846,821 issued to Lyons et al. an July 11, 1989, 
each of said patents being hereby incorporated herein by reference. 

In the event it is desired to produce webs of the present 
30 inventton wherein all or a predatermined portion of the web is 

capable of preventtng. fl utd transmiss1 on, e.g., for use as 

backsheets. on disposable absorbent bandages, it ts feasible to 

perform.the debossing operation witho~t causing rupture of the web 
in its second surface. Co111110nly assigned U.S. Patent 4,395,215 .. 

35 issued to Bishop on July 26, 1983 and connonly asstgned U.S. Patent 
4,747.991 issued to Bishop on May ll, 1988, each of which are hereby 
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incorporated herein by reference, fully disclose how to construct 
tubular forming structures which are capable of producing 
three-dimensionally expanded films which are uniformly debossed, but 
apertured only in predetermined areas. Such films may also be 

5 useful in product applications wherein the flutd target zone is very 
well defined, and fluid-perviousness is desired o.nly tn the fluid 
target zone. 

10 

In the case of fluid impervious films of the prevent invention 
ft is anticipated that the present technology could, if desired, be 

) 

incorporated in suitably reinforced fil• embossing rolls and the 
like, provided only that the embossing pressures to vbtch the rolls 
will ultimately be subject are not so great as to destroy the· 
particular three-dimensional pattern exhibited by the laminate 
embossing surface. A resilient back-up roll could, if desired, be 

15 utilized in such an embass1ng operation to avoid damaging· the 
laminate embossing surface. It is even further anticipated that 
laminate forming surfaces of the present invention may find utility 
tn appltcattans other than plastic film fonatng. 

Whtle particular eaabodtaents of the present invention have been 
20 illustrated and described~ it wfll be obvious to those skilled hi 

the art that various changes and modtftcations .can be made without 
departing front the sptrtt and scope of the invention, and it ts 
intended to cover tn the appended claims all such modtftcations that 
are within the scope of this invention •. 

25 

30 

35 

iii1i1UT 
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CLAIMS: * C l M S * 

1. A resilient three-dimensional web having first and second 
surfaces, said web exhibiting reduced planar area in its first 
surface and a fiber-like appearance and tactile impression, sa1d web 
being comprised of a fluid-impervious plastic matertal, said web 

5 having first and second surfaces, said first surface having a 
mul"t1p1 icity of apertures theretn, each o.f said apertures being 
defined by a multtplfcity cf intersecting fiber-like elements· 
interconnected to one another in- the plane of said first. surface, 
each of said fiber-like elements exhibiting a substantially uniform 

10 generally upwardly concave shaped cross-section along its length, 
safd cross-section compris.tng at least one pair of convergent 
substantially 1 inear portions which intersect one another to form a 
vertex fn s•i·d first plane, said' cross-section further comprising a 
sidewall portion joined to the free end of each of sai·d 1 inear 

15 portions, said sidewall portions extending generally in the direction 
of said second surface of said web, safd intersecting substantially 
linear portions and said intersecting sidewall portions being 
interconnected to one another, respectively, intermediate said first 
and second surfaces of said web. said interconnected sidewall 

zo portions terminating substantially concurrently with one another in 
the plane of said second surface. 

2. The resilient three-dimension-al web of Clafm 1, wherein 
said second surface of said web contains ·a moltiplictty of apertures 

25 and said interconnected sidewall portions of said fiber-like elements 
. tenninate substaotially concurrently with one another in said 

apertures in the plane of said second surface. 

3. The resn ient three-d1mensiona 1 web of Cl aim 2, wherein 
30 said interconnected substantially linear portions and said 

i·nterconnected. sidewall po~ions form. a discrete capillary network 
connecting each of said apertures formed by satd multfp11city of 
intersecting: fiber-like elements in said first surface of said web 
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exclusively with a corresponding aperture defined by said 
interconnected sidewall portions in said second surface of said web. 

4. The resilient three-dimensional web of Claim 2, wherein at 
5 least a portion of said fiber-like elements are substantially 

straight along a portion of their length. 

5. A resilient three-dimensional web having f.i-rst and second 
surfaces, said web exhibiting reduced planar area in its first 

10 surface and a fiber-like appearance and tactile impression, said web 
being comprised of a fluid-impervious plastic material, said web 

having first and second surfaces, said first surface having a 
multiplicity of apertures therein, each of said apertures being 
defined by a multiplicity of primary intersecting fiber-like elements 

15 interconnected to one another in the plane of said first surface, 
each of said primary fiber-1 ike elements exhibiting a substantially 
uniform generally upwardly concave shaped cross-section along its 
length, said cross-section comprising at least one pair of convergent 
substantially linear portions which intersect one another.to form a 

20 primary vertex in said first plane, said cross-s~ction further 
.comprising a primary sidewall portion joined to the free end of each 
of said primary linear portions, said primary sidewall portions 
extending generally in the direction of said second surface of said 
web, said primary intersecting substantially linear portions and said 

25 primary intersecting sidewall portions being interconnected to one 
another respectively intermediate said first and said second surfaces 
of said web, said interconnected primary sidewall portions being 
further connected to at least one secondary intersecting fiber-li·ke 
element exhibiting a substantially uniform generally upwardly concave 

30 shaped cross-section along its length, said cross-section of said 
secondary element comprising at least one pair of secondary 
convergent substantially linear portions which intersect one another 
to form a secondary ·vertex in a plane intermedtate said first and 

·second surfaces of said web, said cross-section further.comprising a 
35 secondary sidewall portion joined to the free end of each said 

secondary linear portions, said secondary sidewall portions extending 
generally 1n the directio~ .. of said second surface of said web, said 

0 
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interconnected primary and secondary sidewall portions terminating 
sut>stantially concurrently with one another in the plane of said 
second surface. 

s 6.. The resilient three-dimensional web of Claim 5, wherein 
said apertures in said second surface of said web are defined by said 
interconnected primary and secondary sidewall portions of said 
fiber-like elements located· intermediate said first and said second 
surfaces of said web, said interconnected primary and secondary 

10 sidewall portions thereby forming a discrete capillary network 
connecting each of said apertures defined by said multfpl fcity of 
fntersectfng primary fiber-like elements in the plane of said first 
surface of said web exclusively with a multiµlicity of said apertures 
formed in safd second surface of said web by said interconnected 

15 primary and secondary sidewall portions of said fiber-like elements. 

20 

7. The resilient three-d1mensfonal web of either Claim 3 or 
Claim 6, wherein said capillary networks are of non-uniform 
cross-section along their length. 

8. An absorbent bandage comprisi·ng a wearer-contacting topsheet 
and an absorbent element for absorbing bodily fluids, said topsheet 
comprising. a resilient three-dimensional web having a ffrst surface 
for contacting the wearer and a second surface having a multiplicity 

25 of apertures therein contactfng said absorbent element, said web 
betng comprised of a fluid-impervfous plastic material, said web 
exhibiting reduced skin contact area fn its first surface and a 
fiber-like appearance and tactile impression., said first surface of 

30 

35 

said web having· a multiplicity of apertures therein, each of said 
apertures being defi.ned by a multiplicity of intersecting fiber-like 
elements interconnected to one another fn the plane of said first 
surface, each of said fiber-like elements-exhibiting a substantially 
uniform generally upwardly concave shaped cross-section along fts 
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length, satd cross-section comprfsingat least one pair of convergent 
substantially linear portions which intersect one another to form a 
vertex in said first plane, said cross-section further comprising a 
sidewall portion jotned to the free end of each of said 1 inear 
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portions, said sidewall portions extending generally in the direction 
of said second surface of said web, said intersecting substantially 
linear portions and said intersecting sidewall portions being 
interconnected to one another respectively intennediate said first 

s and sec~nd surfaces of said web, said interconnected sidewall 
portions terminating substantially concurrently with one another in 
the plane of said second surface. 

9. The absorbent bandage of Claim 8, including a backsheet 
IO resistant to the passage of aqueous fluid therethrough secured in 

superposed relation to said bandage adjacent the surface absorbent 
element opposite said topsheet. 

10. The structure of Claim 9, wherein said absorbent bandage 
15 comprises either a disposable diaper or a disposable catamenial 

appliance. 


