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distance between the plane of the web and the viewer's eye is 305 mm.
TECHNICAL FIELD                                       In a particularly
preferred embodiment, the present invention has relation to items of
wearing The present invention has relation to a sub -    5   apparel
wherein the microbubbled webs are ori - stantially fluid-impervious,
microbubbled poly-    ented so that the microbubbles are exposed and meric
web exhibiting reduced plastic "rattle" when  can contact the wearer's
skin. When so oriented, subjected to movement and a cloth - like visual and
the softness of the thinned microbubbles is often tactile impression on at
least one of its surfaces.  perceived as presenting a suede - like
appearance The present invention has further relation to  io  and tactile
impression, particularly when stroked such a fluid - impervious web
exhibiting a fine   laterally across the user's skin. In other situations
scale pattern of discrete surface aberrations, each  where a low-friction
exposed surface is desired, of said surface aberrations having its
amplitude   microbubbled webs of the present invention may oriented
substantially perpendicular to the surface  be oriented so that the
microbubbles do not con - in which said surface aberration originates. A
small,  15  tact the wearer's skin, e.g., if used as a diaper highly
flexible bubble (microbubble) comprised of  backsheet, the microbubbles
could be oriented to - material which has been substantially thinned, but
ward the absorbent core. not ruptured, is provided substantially
coincidental  Regardless of which direction the microbubbles with the point
of maximum amplitude of each sur-   are oriented in use, the present
invention has par- face aberration. If the polymeric web is initially  20
ticular relation to substantially fluid-impervious opaque, the degree of
thinning normally produces   microbubbled polymeric webs which are surpris-
transparency in the microbubbled portion of the    ingly "quiet" when
subjected to movement, for surface aberration. The thinned microbubbled por
-  example, when used as a substantially fluid - im - tion of the surface
aberration prevents the trans-  pervious backsheet in a disposable
absorbent mission of liquids through the web, but enhances   25  bandage
such as an adult incontinent diaper or the web's permeability to gases and
vapors.        brief. In particular, it has been found that micro - The
discontinuity created by the thinned,       bubbling of a given polymeric
film in accordance highly flexible bubble at the peak of each of the  with
the present invention yields a significant re- surface aberrations
substantially reduces the re -  duction in the plastic "noise" generation
capability sistance to both compression and shear of each   30  of the
original unbubbled film, i.e., fluid-impervi- individual surface
aberration. In addition, the highly  ous unembossed plastic webs of the
prior art typi - flexible, thinned membrane comprising the bubble   cally
exhibit a distinct "rattling" or "rustling" sound wall permits the bubble
to be easily deflected when  when subjected to movement. relative movement
with the user's skin occurs.        The present invention has further
relation to Thus fluid -impervious microbubbled webs of the   35
microbubbled polymeric films which are much present invention exhibit a
significantly improved  quieter than fluid -impervious embossed structures
tactile response over prior art fluid -impervious  having similar patterns
of fine scale surface ab - webs which are either embossed or surface tex -
errations, but which do not include microbubbles tured, but which do not
exhibit the degree of thin -  coincident with the maximum amplitude of
their ning achieved in the microbubble portion of webs   40  surface
aberrations. Such a dramatic reduction in of the present invention. In
particular, the tactile  "noise" had previously been obtainable only by
response experienced when the user's skin con -    microaperturing the
polymeric films, thereby mak - tacts the pattern of highly flexible
microbubbles in  ing them fluid pervious. However, because of their webs of
the present invention is a much softer     inability to prevent fluid
transmission, such "quiet" sensation than that experienced with webs em -
45   microapertured films are not by themselves well ploying similar fluid
-impervious fine scale patterns  suited for use in environments where
restraint of of surface aberrations, but which do not include  fluids is
desired, e.g., as in a backsheet for a such microbubbles. This difference
in tactile im-  disposable absorbent bandage such as an adult pression is
most pronounced in shearing actions,   incontinent diaper or brief. i.e.,
when the web's contact with the skin involves  so  Finally, the present
invention has relation to lateral movement relative to the skin rather than
method and apparatus for producing said micro - simple compressive movement
perpendicular to       bubbled webs in either a planar or macroscopically
the skin.                                          expanded, three
-dimensional configuration. In a preferred embodiment, microbubbled webs of
the present invention can be macroscopically  55   BACKGROUND ART expanded
into a three-dimensional configuration to import a macroscopic pattern
which is readily      It has long been known in the disposable ab - visible
to the naked eye when the perpendicular    sorbent bandage art that it is
extremely desirable 3    3                 EP0305123B1
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to construct absorptive devices, such as disposable  "planar", when
utilized herein to describe plastic diapers, sanitary napkins, incontinent
devices, ab -  webs, ribbons and films of the present invention, sorbent
wound dressings, and the like, presenting a  refers to the overall
condition of the web, ribbon or soft, cloth -like surface feel to the
user's skin at  film when viewed by the normal naked eye on a any
anticipated points of contact, e.g., as fluid   5   macroscopic scale. In
this context "planar" webs, pervious topsheets and/or fluid -impervious
back -  ribbons and films may include webs, ribbons and sheets.
films having a fine scale, yet visible, pattern of While woven and non
-woven fibrous webs are   surface aberrations on one or both sides thereof,
often employed in situations where fluid must be  the surface aberrations
comprising said visible transmitted through the web because of their  10
pattern not being individually discernible to the pleasant surface feel,
polymeric webs comprised of  normal naked eye when the perpendicular
distance plastic film have been shown to exhibit more de-  between the
viewer's eye and the plane of the web sirable fluid transport and fluid
restraining char-  is 305 mm. acteristics in many circumstances.
Macroscopically expanded  polymeric webs The use of fluid pervious
polymeric webs as  15  employing features to reduce gloss and improve
topsheets is well known in the art. For example,  tactile impression are
also disclosed in the prior U.S. Patent 3,814,101 issued to Kozak on June
4,  art, as is the use of such webs as topsheets and/or 1974, suggests the
use of a fluid pervious hy -   backsheets in disposable absorbent bandages.
For drophobic film provided with a plurality of valvular  example,
commonly  assigned  U.S.  Patent slits which restrict the reverse flow of
liquid from   20  4,327,730 issued to Sorensen on May 4, 1982 the absorbent
element of the device as a topsheet  discloses a disposable diaper having a
fluid per - for a disposable absorbent bandage.               vious
textured topsheet of thermoplastic material. Commonly assigned U.S. Patent
No. 3,929,      The topsheet is macroscopically expanded and is 135 issued
to Thompson on December 30, 1975,      provided with a multiplicity of
nubbles across its discloses an exemplary prior art fluid pervious,  25
surface. The nubbles do not substantially alter the macroscopically
expanded  three -dimensional     macroscopic profile of the film, but do
impart a topsheet comprised of liquid impermeable material,  more cloth -
like tactile impression and reduced but provided with tapered capillaries,
said cap -  gloss to the film. illaries having a base opening in the plane
of the   Another macroscopically expanded three - di - topsheet and an apex
opening remote from the   30  mensional polymeric web exhibiting a
substantially plane of the topsheet, said apex opening being in  non -
glossy visible surface and cloth - like tactile intimate contact with the
absorbent pad utilized in  impression is disclosed in commonly assigned
U.S. the disposable absorbent bandage.                 Patent 4,403,045
issued to Ahr et al. on July 31, For the purpose of interpreting the
present    1984. The visible surface of the macroscopically specification
and claims, the term "macroscopically  35  expanded three-dimensional
polymeric web of expanded", when used to describe three - dimen -  Ahr et
al. is preferably provided with a regularly sional plastic webs, ribbons
and films of the     spaced, microscopic pattern of surface aberrations,
present invention, refers to webs, ribbons and films  said pattern being
too fine to be discernible by the which have been caused to conform to the
surface   normal naked eye when the perpendicular distance of a
three-dimensional forming structure so that  40  between the viewer's eye
and the plane of the web both surfaces thereof exhibit a three -
dimensional  is 305 mm, but which pattern of surface aberrations pattern of
surface aberrations corresponding to the  is highly effective in
substantially eliminating macroscopic cross - section of said forming struc
-  specular reflection of incident light. The non - ture, the surface
aberrations comprising said pat-  glossy surface of the web exhibits
substantially no tern being individually discernible to the normal  45
planar areas which are large enough to inscribe a naked eye when the
perpendicular distance be -    0,102 mm diameter circle. Said webs may be
pro - tween the viewer's eye and the plane of the web is  duced by means of
a one -sided forming process about 305 mm. Such macroscopically expanded
wherein said surface aberrations are transmitted webs, ribbons and films
are typically caused to  through the thickness of the web during processing
conform to the surface of said forming structure by   50  or by means of a
two - sided forming process embossing, i.e., when the forming structure
exhibits  wherein said surface aberrations are imposed di - a pattern
comprised primarily of male projections,  rectly onto the visible surface
of the web. The by debossing, i.e., when the forming structure ex -
surface aberrations may comprise either protuber - hibits a pattern
comprised primarily of female    ances projecting generally outwardly from
the sur - capillary networks, or by extrusion of a resinous  55  face of
the web or depressions projecting generally melt directly onto the surface
of a forming structure  inwardly from the surface of the web, e.g., the of
either type. Also for the purpose of interpreting  knuckle pattern of a
fine woven wire embossing the present specification and claims, the term
member. Macroscopically expanded three - di - 4    5                EP 0
305 123 B1                    6 mensional polymeric webs of the type
disclosed in  as a fluid -impervious backsheet in a disposable 



the patent to Ahr et al. are often employed as    absorbent bandage
structure. alternatives for cloth and fiber structures which    U.S. Patent
No. 3,911,187 issued to Raley on contact the wearer's skin.
October 7, 1975 discloses a typical prior art fluid - The commonly assigned
patent to Ahr et al.   5   impervious thermoplastic film used as a
backsheet teaches the criteria which must be met with respect  in
structures such as disposable absorbent ban - to the regularly spaced
pattern of surface aberra-  dages, said film having a permanently embossed
tions in order to diffusely reflect incident light and  design which
allegedly simulates woven fabric or thereby eliminate gloss. It further
teaches that in  cloth and which has edge curl resistance under those
situations where a more cloth - like or fiber -   1o  machine stress. The
embossed design is made up like tactile impression in the resultant macro -
of latitudinally and longitudinally alternating hollow scopically expanded
three -dimensional plastic    protuberances and depressions on both sides
of web is also desired, the surface aberrations in the  the film. The width
of the protuberances at their web should preferably exhibit an average
amplitude  base varies from 0.127 mm to 1.27 mm most of at least a 0.005 mm
(i.e., 0.0002 inches), and   15  preferably from 0.127 mm to 0.51 mm. In
the most preferably at least 0.0075 mm (i.e., 0.0003  disclosed embodiment,
the protuberances are inches). According to Ahr et al., a more cloth - like
comprised of a multiplicity of planar wall segments. or fiber-like tactile
impression is perceived in     U.S. Patent No. 4,343,848 issued to Leonard,
macroscopically  expanded  three - dimensional    Jr. on August 10, 1982
discloses another prior art plastic webs which meet the aforementioned am -
20  fluid -impervious embossed  thermoplastic film plitude criteria whether
the surface aberrations  used as a backsheet, said film being characterized
comprise protuberances or depressions due to the  in that one surface
thereof is provided with a plu - fact that in either case the surface of
the web is  rality of rows of protuberances having the shape of divided
into at least two distinct planes separated  pyramids with square bases
which extend per- from one another by a distance of at least 0.005   25
pendicular to both the longitudinal and the trans- mm (i.e., 0.0002
inches). Ahr et al. further teach  verse axes of the film. The
protuberances are that in the case of protuberances, it is the tops of
joined at the edge of the bases by flat valley the aberrations which
contact the observer's skin,  portions which intersect each other at right
angles. while in the case of depressions it is the substan -  It is alleged
that the embossed film has a low tially planar surface in which said
aberrations  30  coefficient of friction and increased embossed originate
which contacts the observer's skin. Be-  thickness. The protuberances in
the disclosed cause said division is carried out in a fine micro-
embodiment preferably have a base from 0.102mm scopic pattern, only the
reduced area of contact  to 0.254 mm and a height from 0.013mm to 0.102
with the uppermost surface of the web and not     mm. In the disclosed
embodiment, the pyramids existence of the pattern is tactually perceived.
35  are comprised of substantially planar wall seg- Because of the superior
fluid and vapor han-  ments. dling characteristics which can be provided in
U.S. Patent 3,484,835 issued to Trounstine on polymeric webs of the
aforementioned type and     December 16, 1969 discloses still another prior
art their inherent cost advantages when contrasted to  fluid - impervious
plastic film which allegedly sim - woven and non -woven fibrous webs,
considerable  40  ulates a plain woven fabric or cloth and which has
developmental effort has been expended by man -   edge -curl resistance
under machine stress. The ufacturers of disposable absorbent bandages to
film is characterized as possessing a series of improve the consumer's
reaction to placing poly -  raised bosses, separated by substantially per-
meric webs in contact with the skin. Indeed, much  pendicularly
intersecting longitudinal and lateral technological progress has been made
toward  45  channel - like areas on the top side of the film, said
eliminating the negative consumer reaction to     channel -like areas being
spaced apart 0.254 mm placing polymeric webs comprised of plastic film in
to form a network of generally rectangular - shaped contact with the user's
skin, particularly in the  channels separating the raised bosses, said
raised context of a wearer - contacting topsheet. See, for  bosses
protruding above the channel - like areas to example,  commonly  assigned
U.S.  Patent  50  a height in the range of 0.076 mm to 0. 102 mm. 4,342,314
issued to Radel et al. on August 3, 1982,  U.S. Patent 3,724,673 issued to
Ryon on April the aforementioned commonly assigned U.S. Pat -   3, 1973
discloses still another textured thin poly - ent to Ahr et al. and commonly
assigned U.S.      meric membrane. In particular, Ryon discloses a Patent
4,637,819 issued to Ouellette et al. on Jan -  polymeric film comprised of
thermoplastic material uary 20, 1987.                               55  and
having a myriad of thermoplastically formed By comparison, relatively
little attention has  deformations in which the film which defines the been
specifically focused on improving the char -  deformations is at least in
part thinner than the film acteristics of polymeric webs when they are used
between said deformations. The deformations 5    7                EP 0
305123 B1                     8 prevent cohesionss between adjacent
membranes       tern of apertures in the forming member and without causing
a reduction in oxygen transport     c) removing said permanently deformed
web 



capability when a plurality of membranes are uti-   from said forming
member. lized in fluid exchange devices such as blood ox -   Apparatus for
carrying out this process is also ygenators and dialyzers.
6   disclosed. U.S. Patent 4,132,594 issued to Bank et al. on
Unfortunately, plastic webs of the type dis- January 2, 1979 disclose a gas
diffusion liquid   closed in the aforementioned commonly assigned storage
bag wherein a blood bag made of medical   US Patent to Curro et al. are
microapertures, i.e. grade plastic is made with a multiplicity of regions
the fine scale pattern of surface aberrations end in thin enough to permit
a desired rate of diffusion  10  volcano-like apertures at their points of
maximum therethrough of [err], yet which has thick or other -  amplitude.
They are not by themselves suitable for wise sufficiently reinforced
regions to provide   use as backsheets, since they are not impervious
handling strength for the bag.                    to fluid. From the
foregoing it is clear that fluid-im-     One solution to providing a
backsheet which pervious polymeric webs are very well known in  15
exhibits the highly desirable soft and silky tactile the art. It is also
clear that many artisans have  impression of microapertures webs of the
type employed prior art fluid-impervious polymeric     disclosed in the
aforementioned commonly as- webs as backsheets on disposable absorbent gar
-  signed US Patent to Curro et al., yet which is ments such as diapers and
incontinence devices.  impervious to the passage of fluid, is disclosed in
However, a major disadvantage of the prior art  20  the commonly assigned,
European Patent No. fluid-impervious webs which have to this point
0203822. This discloses a backsheet comprising a been used as backsheets on
such structures is that  combination of two layers. The first layer, which
they are "noisy" when worm, i.e., "rattling" or   does not contact the
wearer's skin, is preferably "rustling" sounds caused by the wearers body
comprised of a fluid -impervious layer of polymeric movements may betray
the fact that a protective  25  film or the like. The second layer, which
is also garment is being worn. While this is not often a  preferably
comprised of a polymeric film, is per- concern where infant garments are
involved, adult  vious to both gas and fluid by virtue of a fine scale
incontinent devices are now finding widespread    pattern of relatively
small surface aberrations, each acceptance amongst persons unable to
control      ending in a volcano -like aperture at its apex. The their
normal bodily discharges. To individuals af -   30  web comprising the
second layer is preferably flicted with this problem, the "rattling" or
"rustling"  produced in accordance with the teachings of the sounds often
generated by body movement when      aforementioned commonly assigned U.S.
Patent wearing garments employing such prior art liquid -  4,629,643 to
Curro et al. The second layer is pref - impervious backsheets can be
extremely embar -    erably oriented so that the tiny volcano - like cusps
rassing.                                     35  of the surface aberrations
constitute the exposed For many years it was believed that these
portion of the backsheet. This minimizes the sur- "rattling" or "rustling"
sounds were simply an in -  face area of the web in contact with the
wearer's herent characteristic of polymeric webs. However,   sin at any
points of contact between the back- commonly assigned U.S. Patent 4,629,643
issued     sheet and the wearer's skin. In addition, the tiny to Curro et
al. on December 16, 1986 teaches a   40  apertures in the second layer
substantially prevent way of providing a plastic film which not only
occlusion of the wearer's skin by permitting air to exhibits a highly
desirable soft and silky tactile  circulate between the first fluid
-impervious layer impression, but which, in addition, is extremely  of the
composite backsheet and the wearer's skin effective in reducing the
"noises" which normally  through the tiny apertures in the second layer.
This result when plastic webs are employed in dispos -   45  effect Is
enhanced even further when the first able absorbent bandage structures. The
process    microapertured layer is macroscopically expanded disclosed for
making such plastic webs involves   to enhance the amount of stand -off
between the a) continuously bringing a web of substantially  wearer's skin
and the fluid - impervious first layer. planar fluid impervious polymeric
film into con -  While the fluid - impervious composite back - tact with a
forming drum whose periphery is  50  sheet disclosed in EP - B -0203822
does repre - provided with a pattern of apertures extending  sent a
significant advance over prior art single from the outermost to the
innermost surface of  layer plastic backsheets in the areas of improved the
forming member.                            visual and tactile impression
and avoidance of skin b) permanently deforming the web towards the
occlusion at points of contact between the back - forming member by
applying a liquid to the   55  sheet and the wearer's skin, it normally
increases exposed surface of the web such that the web   the cost of
products on which it is employed due to acquires a pattern of surface
aberrations sub -  the fact it comprises two layers of material rather
stantially coinciding with the image of the pat-  than one. In addition, it
has been observed that 6    9                 EP 0 305123 B1
10 while composite backsheets of the type disclosed   the surface
aberration originates. However, unlike in EP - B - 0203822 are in most
instances less     the microapertured web disclosed in commonly "noisy"
than prior art single layer plastic back-  assigned U.S. Patent 4,629,643
to Curro et al., at 



sheets, they are still not as "quiet" as the       least one tiny,
continuous membrane bubble, i.e., a microapertured webs disclosed in
commonly as-    5   microbubble, is provided substantially coincidental
signed U.S. Patent 4,629,623 to Curro et al. when  with the maximum
amplitude of each surface ab- the microapertured webs are employed by them
-     erration. Thus, microbubbled webs of the present selves.
invention are substantially fluid - impervious. Microbubbled webs of the
present invention OBJECTS OF THE INVENTION                      io  are
also structurally distinct from prior art fluid - impervious embossed
and/or surface textured webs Accordingly, it is an object of the present in
-  of the type described in the BACKGROUND ART vention to provide a
polymeric web which exhibits  portion of the present specification. In
particular, the highly desirable cloth -like visual and tactile  while the
prior art embossed and/or surface tex - impression of microapertured webs
of the type   is  tured webs cited earlier herein may exhibit a slight
disclosed  in commonly assigned  U.S. Patent       thinning of the web at
the points of embossment or 4,629,643 to Curro et al., but which is
substantially  surface texturing, the surface aberrations present in
impervious to the passage of fluid.                microbubbled webs of the
present invention include It is another object of the present invention to
at their points of maximum amplitude at least one provide such  a
substantially fluid -impervious   20  continuous membrane which is thinner
than the polymeric web which exhibits low "noise" genera -  base portion of
the surface aberration in which the tion characteristics similar to those
exhibited by  microbubble originates. Unlike the embossments said
microapertured polymeric webs when said       and points of surface
texturing in prior art fluid - web is subjected to movement.
impervious plastic webs, the degree of thinning in It is another object of
the present invention to  25  the microbubbled portion of webs of the
present provide such  a substantially fluid-impervious     invention is
sufficient to substantially remove the polymeric web which is suitable for
use as a fluid  stiffness from the affected portion of the surface
retaining barrier in applications such as a back-  aberration, thereby
converting it into a thin, com - sheet for a disposable absorbent bandage.
pliant, easily deformable membrane. In most in - It is still another object
of the present invention   30  stances, if the plastic web employed to
produce a to provide highly efficient method and apparatus   microbubbled
web of the present invention is ini - for producing such substantially
fluid - impervious  tially opaque, the degree of thinning is sufficient to
polymeric webs at high speed and at relatively low  produce translucency
and, in many instances, cost.
transparency in the microbubbled portions of the 35  surface aberrations.
In addition, the maximum DISCLOSURE OF THE INVENTION
cross - sectional area of the thinned membrane portion of each microbubble
is normally greater The present invention, in a particularly pre -  than
the minimum cross - sectional area of the ferred embodiment, comprises a
substantially       base portion of the surface aberration from which fluid
- impervious, microbubbled polymeric web   40  the microbubble originates,
as measured in a set of exhibiting low "noise" generation characteristics
parallel planes oriented perpendicular to the am - when subjected to
movement, said web also ex -     plitude of the surface aberration. This
produces a hibiting a soft and silky cloth - like visual and tactile
surface aberration having a mushroom - like ap - impression on at least one
of its surfaces. Prior to  pearance or shape when viewed from a side ele -
the present development, the consumer preferred   45  vation. attributes of
soft and silky tactile impression and   While not wishing to be bound, it
is believed reduced "noise" generation were only attainable in  that
removing the stiffness from the microbubbled plastic webs by providing the
webs with a fine     portion of each surface aberration provides a mul -
scale pattern of microapertures generally in ac -  tiplicity of hinges or
flex points throughout the web. cordance with the teachings of commonly
assigned   so   As a result, microbubbled webs of the present U.S. Patent
4,629,643 to Curro et al., thereby     invention are substantially less
stiff than otherwise making the webs substantially fluid pervious.
identical embossed webs which do not exhibit In particular, the present
invention pertains to  microbubbles at the tips of their embossments. the
provision of a substantially fluid - impervious  Furthermore, the highly
thinned and flexible mem - microbubbled polymeric web exhibiting a fine
scale  55  branes comprising the microbubbles are not able pattern of
discrete surface aberrations, each of said  to couple mechanical motions
induced in the web surface, aberrations having its amplitude oriented  to
the surrounding air. As a result, sound genera- substantially perpendicular
to the surface in which  tion, which depends largely upon the degree of 7
11                EP 0 305 123 B1                    12 coupling, is
significantly less than for otherwise  certain predetermined locations.
identical embossed webs which do not exhibit          While it is not a
requirement that the micro - highly thinned microbubbles at the tips of
their   bubbled surface aberrations employed on poly - embossments.
meric webs of the present invention be of the same 



Unlike the microscopic pattern of surface ab -    5   size or that they
form a regulated pattern, in a errations disclosed in commonly assigned
U.S.      particularly preferred embodiment microbubbled Patent 4,463,045
to Ahr et al., the pattern of     webs of the present invention may be
produced by microbubbled surface aberrations provided in webs  impinging a
jet of high pressure liquid on the of the present invention, taken as a
whole, may be  exposed surface of a web of flat polymeric film visible to
the normal naked eye at a perpendicular  10  while the film is supported on
a first relatively fine distance of 305 mm However, despite the visibility
mesh woven wire support member. The high of the pattern, the microbubbled
surface aberra-   pressure liquid jet causes the initially smooth flat
tions comprising the pattern are not individually  film to assume the
overall knuckle pattern of the discernible to the normal naked eye when the
first woven wire support member. A second much perpendicular distance
between the viewer's eye   15  finer mesh porous support member preferably
un - and the plane of the web is at least 305 mm. In this  derlies the
first woven wire support member. When regard, it has been determined that
individual     it is at the correct depth, the second finer mesh
microbubbled surface aberrations employed in       porous support member
underlying the first sup- webs of the the present invention preferably have
a  port member prevents the vast majority of highly maximum cross
-sectional dimension of 0.635 mm   20  thinned membranes formed at the tips
of the sur - (0.025 inches) or less, most preferably 0.381 mm   face
aberrations from bursting while they are sub - (0.015 inches) or less, as
measured in a plane    ject to the influence of the high pressure liquid
jet. oriented perpendicular to the amplitude of the     The result is a
regulated pattern of fine scale surface aberration, to satisfy the
foregoing individ -  bubbling, i.e., microbubbled surface aberrations are
ual discernibility criteria.                  25  formed in those portions
of the web coinciding with With respect to spacing of the microbubbled
the interstices formed between the intersecting surface aberrations
employed in webs of the        woven wire filaments comprising the first
support present invention relative to one another, it has  member. been
determined that the distance between any        Thus, upon removal of the
microbubbled web given microbubbled surface aberration and an ad -   30
from the two - layer forming structure, the vast jacent microbubbled
surface aberration should      majority of surface aberrations
corresponding to preferably not exceed 0.635 mm (0.025 inches),    the
interstices between the intersecting woven wire center - to - center, in
any given direction.      filaments on the first woven wire support member
The density of fine -scale microbubbled sur -   each exhibit at least one
tiny unapertured bubble, face aberrations employed in webs of the present
35  i.e., a thinned microbubble, substantially coinci - invention is
preferably at least 387 surface aberra -  dental with its point of maximum
amplitude. tions per square cm , as measured in an area          When using
a first woven wire support struc - which contains the aforementioned
treatment. In    ture of the aforementioned type, filaments having a this
regard it should be noted that it is not a    diameter of 0.229mm (0.009
inches) and a mesh requirement that the entire surface of the web   40
count of at least 19.7 filaments per lineal cm by contain the pattern of
microbubbled surface ab-    19.7 filaments per lineal cm have been found to
errations nor that the web be "planar" as that term  produce "planar"
microbubbled webs exhibiting a is defined earlier herein, i.e.,
microbubbled webs of  soft and silky visual and tactile impression as well
the present invention may, if desired, be macro-   as substantial
imperviousness to fluids. Woven wire scopically expanded to exhibit three -
dimensional  45  support members having at least 31.5 filaments per
patterns such as those disclosed in commonly as -  lineal cm by about 31.5
per lineal cm are particu - signed U.S. Patent 4,342,314 to Radel et al.,
com -  larly preferred for the first woven wire support monly assigned U.S.
Patent 4,463,045 to Ahr et al.,  member. commonly assigned  U.S. Patent
4,637,819 to           In an alternative process embodiment, "planar"
Ouellette et al. or commonly assigned U.S. Patent  50  microbubbled webs of
the present invention can be 4,609,518 to Curro et al.
produced utilizing a rotating cylindrical support Furthermore, microbubbled
surface aberrations  structure having a fine scale pattern of female may be
employed on those portions of a web         capillary networks to support a
web of flat poly- which are intended to remain substantially fluid-  meric
film as the film is passed through a pressure impervious, while other
portions of the web may be  55  nip formed between the rotating cylindrical
support microapertured to provide a web which exhibits a   member and a
fluid laden porous rubber roll, pref - substantially uniform appearance and
tactile im -  erably while the web is at an elevated temperature. pression,
but which is pervious to fluid only in  In the latter process embodiment,
the water carried    13                 EP0305123B1
14 by the porous rubber roll is pressurized as the        Figure 6 is a
simplified cross - sectional view of rubber comprising the roll deforms in
the pressure     the "planar" prior art web shown in Figure 5 nip, thereby
hydraulically forcing the unsupported    illustrating the manner in which
the emboss- portions of the film into the capillary networks ex-   ments in
the prior art web tend to deflect the isting in the support member. The
pressurized fluid   5  papillary ridges in the skin of an observer's
deforming the film  into the capillary networks        finger as it is
stroked across the surface of the 



thereby thins the tip of each surface aberration       embossments; formed
in each capillary network to create a           Figure 7 is a simplified
perspective illustration of microbubble of the type described earlier
herein.      a fluid pervious "planar" microapertured web of As with
microbubbled webs of the present in -    10    the type generally disclosed
in commonly as- vention produced via the high pressure liquid jet
signed U.S. Patent 4,629,643 issued to Curro et process, the maximum cross
- sectional area of the     al. on December 16, 1986; thinned  membrane
portion  of each  resultant         Figure 8 is a simplified cross -
sectional ii - microbubble produced using the porous rubber roll
lustration of the "planar" microapertured web process is normally greater
than the minimum    15     generally disclosed in Figure 7 taken along
cross-sectional area of the base portion of the        section line 8-8 of
Figure 7; surface aberration in which the microbubble origi -    Figure 9
is a simplified cross - sectional view of nates, as measured in a pair of
parallel planes        the "planar" web generally shown in Figure 8
oriented perpendicular to the amplitude of the         illustrating the
behavior of the thinned, volcano - surface aberration. This is again
believed to be due   20    like apertures located at the peaks of the sur -
to the fact that the thicker base portion of the       face aberrations
when laterally stroked by the surface aberration exhibits a higher degree
of         papillary ridges on the skin of an observer's elastic recovery
than the highly thinned, plastically  finger; deformed microbubbled portion
of the surface ab -      Figure 10 is a simplified cross-sectional if-
erration.                                      25    lustration of a
"planar" web of the present in- vention, as generally shown in Figure 3,
illus- BRIEF DESCRIPTION OF THE DRAWINGS                      trating the
behavior of the microbubbles located at the point of maximum amplitude of
the sur- While the specification concludes with claims      face
aberrations when laterally stroked by the particularly pointing out and
distinctly claiming the   30  papillary ridges on the skin of an observer's
present invention, it is believed the present inven -  finger; tion will be
better understood from the following      Figure 11 is a simplified cross -
sectional il - description in conjunction with the accompanying
lustration of a "planar" web of the type shown in drawings in which:
Figures 3 and 10, but illustrating a somewhat Figure 1 is a simplified
perspective representa -   35  different behavior when the microbubbles of
the tion, viewed from the topsheet side, of an un -     surface aberrations
are oriented toward rather folded disposable diaper employing a web of
than away from the absorbent element of the the present invention as a
fluid - impervious       disposable absorbent structure; backsheet, said
diaper having portions of its       Figure 12 is a simplified cross -
sectional sche - components cut away for clarity;             40     matic
illustration of a continuous process for Figure 2 is a simplified
perspective representa -   producing "planar" substantially fluid - impervi
- tion of the unfolded disposable diaper of Figure    ous microbubbled webs
of the present invention; 1 viewed from the backsheet side thereof;
Figure 13 is a greatly enlarged cross - sectional Figure 3 is an
illustration of a greatly enlarged   view illustrating the manner in which
the high segment of the diaper shown in Figure 2 taken   45  pressure
liquid jet creates surface aberrations at a point corresponding to inset 3
in Figure 2;    having a microbubble at their point of maximum Figure 3A is
an enlarged perspective illustration   amplitude in webs of initially flat
polymeric film, of a hybrid microbubbled/microapertured web         said
cross - section being taken at point cor - structure exhibiting  both
microbubbled  and       responding to inset 13 in Figure 12; microapertured
surface aberrations in a pre -   so  Figure 13A is a greatly enlarged cross
- sec - determined pattern along its surface;               tional
illustration generally similar to that of Figure 4 is a highly enlarged
cross -sectional      Figure 13, but illustrating the use of a different
photograph of an actual embodiment of a             type of forming
structure; "planar" fluid - impervious web of the present      Figure 13B
is a greatly enlarged cross-sec- invention taken at a point which would cor
-        tional view of a "planar" microbubbled web of respond to section
line 4-4 of Figure 3;            the present invention produced via the
process Figure 5 is a simplified cross - sectional ii -     of Figures 12
and 13, said cross -section being lustration of a "planar" prior art
embossed web;    taken at a point corresponding to inset 13B in    15
EP 0 305 123 B1                    18 Figure 12;
Figure 20 is an enlarged, simplified cross- Figure 14 is a simplified cross
-sectional sche -  sectional illustration of a microbubbled, macro- matic
illustration of an alternative hydraulic pro -  scopically expanded web
generally similar to cess for producing "planar" microbubbled webs
that shown in Figure 16, the chief difference using hydraulic pressure;
5      being that the web has its microbubbled surface Figure 14A  is a
simplified cross-sectional        downwardly oriented rather than upwardly
ori- schematic illustration of an alternative emboss -  ented relative to
the macroscopically patterned ing roll configuration for a hydraulic
pressure   forming structure on which the web is trans - 



process for producing "planar" microbubbled        formed, said web being
shown prior to removal webs;                                       10
from  said macroscopically patterned forming Figure 15 Is a greatly
enlarged cross -sectional   structure; view of the pressure nip segment
which is em -     Figure 21 is an enlarged, simplified cross- ployed in the
hydraulic embossing roll system      sectional illustration of a
microbubbled, macro - shown in Figure 14, said view being taken at a
scopically  expanded  and  macroscopically point corresponding to inset 15
in Figure 14;  15  apertured web generally similar to that shown in Figure
16 is an enlarged, simplified cross-        Figure 17, the chief difference
being that the sectional illustration of a microbubbled web of    web has
its microbubbled surface downwardly the present invention which has been
further       oriented rather than upwardly oriented relative to subjected
to macroscopic expansion to impart a     the macroscopically patterned
forming structure three-dimensional profile subsequent to for-   20  on
which the web is transformed, said web mation of the microbubbles, the
microbubbled       being shown prior to removal from said macro - surface
of said web being upwardly oriented        scopically patterned forming
structure; and relative to the macroscopically patterned for-     Figure 22
is a simplified schematic represents - ming structure on which the web is
transformed,   tion of an apparatus for testing web samples for said web
being shown prior to removal from   25    substantial fluid -
imperviousness to liquid water. said macroscopically patterned forming
struc - ture;                                            DETAILED
DESCRIPTION OF THE INVENTION Figure 17 is a view generally similar to that
of Figure 16, but illustrating a microbubbled web      While the present
invention will be described in which has been both macroscopically expanded
30  the context of providing a "quiet", substantially to impart a
three-dimensional profile and       fluid-impervious plastic backsheet for
a dispos- macroscopically apertured subsequent to for-     able diaper
exhibiting cloth-like visual and tactile mation of the microbubbles, the
microbubbled    impression on its exposed surface, the present surface of
said web also being upwardly ori -    invention is in no way limited to
such application. ented relative to the macroscopically patterned   35
The present invention may in fact be practiced to forming structure on
which the web is trans-     great advantage in any situation where a
polymeric formed, said web being shown prior to removal    web exhibiting
the following characteristics is re- from  said macroscopically patterned
forming     quired: (a) a barrier to fluid transmission; (b) cloth -
structure;                                       like visual and tactile
impression; and (c) minimal Figure 18 is an enlarged, simplified cross-
40  "noise" when the web is subjected to movement. sectional illustration
of another embodiment of a  The detailed description contained herein,
which web of the present invention, said web having   relates to a
preferred structure and its use as a been macroscopically expanded to
impart a       backsheet in a disposable diaper, will allow one
three-dimensional profile and microbubbled      skilled in the art to
readily adapt the invention to only in the end walls of the macroscopic
cross -   45  other devices. section debossments formed in said web, the
Figure i is a simplified perspective view of a microbubbled surface of said
web being down -   disposable absorbent bandage comprising a diaper wardly
oriented;                                in an unfolded condition. Various
layers have been Figure 19 is an enlarged, simplified cross -    cut away
to more clearly show the structural details sectional view of a web of the
present invention   50  of this embodiment. The disposable diaper is re -
which has been macroscopically expanded to      ferred to generally by the
reference numeral 1. A impart a three -dimensional profile and micro -
fluid pervious topsheet is shown as 2. The other bubbled both in its land
areas and in the end   two major components of the disposable diaper 1
walls of the macroscopic cross-section de-      are the absorbent element
or pad 3 and the fluid - bossments formed in said web, the microbub-   55
impervious backsheet 4 of the present invention. In bled surfaces of said
web being downwardly       general, the side flaps 5 of the backsheet 4 are
oriented;                                       folded up so as to cover
the edges of the absor - bent pad 3 and topsheet 2. Topsheet 2 is generally
10    17                EP0305123B1                       18 folded to
completely enclose the ends of the ab -  resembling that of a suede
material. sorbent pad 3. As will be appreciated by those       Figure 4 is
a highly enlarged photographic skilled in the art, the drawing of
disposable diaper  cross - section of an actual sample of a backsheet 1 in
Figure 1 is a simplified representation. A more  4 of the type illustrated
in Figure 3, said cross - detailed description of a preferred embodiment of
a   5   section being representative of what would be ob - disposable
diaper is contained in commonly as -   served if the section were taken at
a point cor - signed U.S. Patent 3,952,745 issued to Duncan on  responding
to section line 4-4 in Figure 3. The April 27, 1976.
"quiet" backsheet segment shown generally in As will also be appreciated by
those skilled in  Figures 3 and 4 exhibits a pattern of discrete 



the art, the topsheet 2 of the disposable diaper 1   10  surface
aberrations 20, each having a base portion shown in Figure 1 is normally
oriented so as to   30 and a thinned microbubbled portion 40 located
contact the wearer's body in use, i.e., the topsheet  at the point
coinciding with the maximum amplitude side is considered to be the wearer
contacting    of each surface aberration 20. surface of the diaper.
The backsheet 4 generally shown in Figure 3 Figure 2 is a perspective view
of the dispos -   is  comprises a "planar" microbubbled web of the able
diaper 1 generally shown in Figure 1 taken   present invention, since the
surface aberrations 20 from the non -wearer contacting or backsheet
are not individually discernible to the normal naked surface thereof.
Although it is clear that there will  eye, i.e., a normal eye having 20/20
vision unaided be some contact with the wearer's skin by the     by any
instrument that changes the apparent size overlapping side flaps 5 of the
backsheet, the bulk  20  or distance of an object or otherwise alters the
of the exposed area of the backsheet 4 is out -   visual powers of the eye,
when the perpendicular wardly directed away from the wearer's skin in use.
distance between the viewer's eye and the plane of Accordingly, most
contact between the exposed    the web is 305 mm. The fact that the pattern
surface of the backsheet 4 and the wearer's skin  formed by the surface
aberrations 20, taken as a will be made when the diaper 1 is being applied
to  25  whole, may be discernible at this distance does not the torso of
the wearer. In the case of an infant  automatically remove the web from the
"planar" diaper, the contact will most likely be with the  category. In
order to satisfy the foregoing individual hands of the person applying the
diaper or holding  indiscemibility criteria, individual microbubbled the
infant, while in the case of an adult incontinent  surface aberrations
employed  in substantially diaper, the contact during application will most
30  fluid - impervious webs of the present invention likely be with the
hands of the wearer. In either  preferably exhibit a maximum cross -
sectional di - case, it is generally desirable that the visual and  mension
of 0.635 mm (0.025 inches) or less, most tactile impression of the exposed
surface of the  preferably 0.381 mm (0.015 inches) or less, as backsheet 4
be as pleasant as possible. In most   measured in a plane oriented
perpendicular to the instances, a cloth-like visual and tactile impres-
35  amplitude of the surface aberration with the sion are perceived as
desirable, particularly when  microbubble in its fully expanded condition.
By there is lateral movement between the user's skin  "fully expanded
condition", it is meant that the and the backsheet.
microbubble has been expanded to its maximum Another highly desirable
attribute for a fluid-  volume, as by the introduction of a very slight
fluid impervious backsheet in a disposable absorbent  40  pressure inside
the surface aberration. bandage is that the web not make "rattling" or
With respect to spacing of the microbubbled "rustling" sounds when
subjected to movement,    surface aberrations 20 relative to one another,
it since structures which are made of cloth are nor-  has been determined
that the distance between mally very compliant and do not make "rattling"
or  any given microbubbled surface aberration 20 and "rustling" noises when
subjected to movement.  45  any adjacent microbubbled surface aberration 20
The latter characteristic is particularly important  should preferably not
exceed 0.635 mm (0.025 when fluid - impervious webs are employed in adult
inches), center - to - center, in any given direction. incontinent devices,
since  the  "rustling" or       The density of fine -scale microbubbled
sur- "rattling" noises often generated by body move -  face aberrations 20
employed in "quiet" substan - ment when wearing garments employing prior
art  so  tially fluid -impervious webs of the present inven - fluid -
impervious backsheets can be extremely    tion is preferably at least 387
aberrations per embarrassing to the user.                         square cm
as measured in any area of the web Figure 3 is a greatly enlarged segment
of the  where improved visual and tactile impression and disposable diaper
shown in Figures 1 and 2, said  reduced "noise" are desired. In this regard
it diaper employing a fluid -impervious "quiet" bac -   55  should be noted
that the pattern, size and spacing ksheet 4 of the present invention. The
backsheet 4  of microbubbled surface aberrations of the present shown in
Figure 3 exhibits a highly desirable    invention may be uniform or non -
uniform, as de - cloth-like visual and tactile impression closely  sired,
so long as the foregoing size and density 11    19                EP 0
305123 B1                     20 criteria are generally satisfied.
degree of elastic recovery, while the plastically As noted earlier herein,
Figure 4 is a greatly  deformed microbubbled portion 40 joined thereto
enlarged photograph of a "quiet" microbubbled      does not. As a result,
the minimum internal cross- web 4 of the present invention taken at a point
sectional area of the thicker base portion 30 of the which would generally
correspond with section line   5   surface aberration, as measured in a
plane ap- 4-4 of Drawing Figure 3. The cross-section of      proximately
coinciding with the point at which the Figure 4 shows only the fluid -
impervious back -  base portion 30 is joined to the microbubbled por -
sheet 4 of the diaper generally illustrated in Draw -  tion 40 of the
surface aberration (e.g., plane X[err] in ing Figure 3, exclusive of the
absorbent core ele -  Figure 4), is typically smaller than the maximum ment
3 and topsheet 2. As should be readily ap-   10  internal cross-sectional
area of the fully expanded 



parent from both the illustration of Figure 3 and the  microbubbled portion
40, as measured in a parallel photograph of Figure 4, the microbubbled
portion   plane (e.g., plane X2 in Figure 4) located along the 40 of each
surface aberration 20 comprises a rel -  amplitude or axis Y of the surface
aberration. Thus, atively thin, continuous membrane secured about
microbubbled surface aberrations of the present its periphery to a
relatively thicker base portion 30   15  invention  normally  exhibit a
mushroom -like originating in the plane of the backsheet 4. Unlike  cross -
sectional appearance or shape when viewed prior art fluid - impervious
embossed webs, the    from a side elevation. degree of thinning in the
microbubbled portion 40      By way of contrast, embossed fluid - impervi -
of webs of the present invention is sufficient to  ous plastic webs of the
prior art do not exhibit substantially remove the stiffness from the
affected   20  either the degree of thinning at the ends of their portion
of the surface aberration 20, effectively  embossments nor the mushroom -
like cross - converting it to a thin, compliant, easily deformable
sectional appearance of microbubbled webs of the membrane. In the event the
web of starting ma-     present invention. As a result, the prior art webs
terial is opaque, the degree of thinning is normally  are not as "quiet",
nor do they exhibit the same sufficient to render the microbubbled portion
of the   25  cloth-like visual and tactile impression of webs of surface
aberration substantially transparent.      the present invention. As will
also be apparent from Drawing Figures      Figure 5 is a greatly enlarged
simplified 3 and 4, the maximum internal cross-sectional
cross-sectional view of a segment of an em- area of the thinned membrane
portion comprising     bossed, but nonetheless "planar", fluid-impervi-
each microbubble 40 (as measured in plane X2 in  30  ous prior art
polymeric web 110 exhibiting a fine - Figure 4) is greater than the minimum
internal     scale pattern of surface aberrations 120. If desired,
cross-sectional area (as measured in plane X[err] in   the surface
aberrations 120 can be in accordance Figure 4) of the relatively thicker
base portion 30 of  with the size and spacing criteria taught by the the
surface aberration 20 from which the micro-    aforementioned commonly
assigned U.S. Patent bubble originates. These measurements are made   35
4,463,045 to Ahr et al. in a pair of parallel planes oriented perpendicular
to  The prior art web 110 is shown at rest on a the amplitude or axis of
the surface aberration (as  substrate 130 which may, if desired, comprise
an represented by Y in Figure 4) with the microbubble  absorbent element of
a disposable absorbent ban - in its fully expanded condition. Surprisingly,
this    dage. In accordance with the teachings of the latter phenomenon has
been observed even on   40  aforementioned commonly assigned U.S. Patent to
microbubbled webs produced with forming struc-     Ahr et al., the overall
caliper of the surface ab - tures which employ substantially straight
sidewalls  errations 120, i.e., the distance separating upper- to form the
surface aberrations.                   most plane 140 and lowermost plane
150 is pref - While not wishing to be bound, it is believed   erably at
least 0.005 mm (i.e., 0.0002 inches), and that the latter phenomenon is due
primarily to the   45   most preferably at least 0.0075 mm (i.e., 0.0003
plastic yielding which takes place in the micro -  inches). bubbled portion
40 of the surface aberration rela -   According to the teachings of the
commonly tive to the more elastic deformation which takes   assigned U.S.
Patent to Ahr et al., the fine scale place in the base portion 30 of the
surface aberra-  pattern of surface aberrations 120 is effective in tion.
Once plastic deformation in the microbubbled   50  substantially
eliminating specular reflection of in - portion 40 has occurred, there is
little if any ten -  cident light. The surface aberrations 120 may, if
dency toward elastic recovery, i.e., shrinking of the  desired, correspond
to the interstices between in - microbubbled portion of the surface
aberration. By  tersecting filaments of a woven wire support way of
contrast, there is relatively less plastic de -  member on which the web is
subjected to suction formation occurring in the base portion 30 of the  55
while in a heated condition. The valleys 128 inter - surface aberration.
Accordingly, once the forces   mediate adjacent surface aberrations 120
follow the causing deformation of the base portion 30 are     contour of
the filaments which support the web 110 removed the base portion undergoes
at least a      while it is subjected to suction at an elevated 12    21
EP 0 305 123 B1                    22 temperature. Because the interstices
between in -  of Figure 6. tersecting filaments in the woven wire support
Figure 7 is a greatly enlarged simplified per- member are physically very
tiny, the web 110 is    spective illustration of a microapertured web 210
of caused to conform to the surface profile of the   the type generally
disclosed in commonly assigned woven wire support member when subjected to
5   U.S. Patent 4,629,643 issued to Curro et al. on vacuum. However, the
vacuum is normally insuffi -  December 16, 1986. cient to aperture the web
at the points coinciding    The microapertured web 210 exhibits a pattern
with the relatively small unsupported interstices.  generally similar to
that of the unapertured prior art Accordingly, the surface aberrations 120
exhibit a  "planar" web 110. It may, if desired, be formed on closed end
wall 125 which is secured about its  10   a woven wire support member
identical to that periphery to the sidewalls of the surface aberration.
employed during formation of prior art "planar" 



However, the degree of thinning of the end walls   web 110. However, rather
than relying upon suction 125 does not approach that of microbubbled webs
to fully conform the web to the surface of the of the present invention.
Accordingly, there are no  woven wire support member, a high pressure
liquid membrane-like portions at the ends of prior art  15  jet is
preferably utilized for this purpose. Because surface aberrations 120.
of the greater driving force applied by the liquid jet, Figure 6 is a view
of the prior art web 110    those portions of the web which coincide with
the generally shown in Figure 5 as it is subjects to a  interstices formed
between the intersecting fila- stroking action oriented generally parallel
to the  ments in the woven wire support member are not surface of the web.
The papillary ridges on the skin  20  only deformed, but also thinned and
ruptured to 15 of the observer's finger are designated 16. As  form tiny
apertures, i.e., microapertures 225, at can be seen in Figure 6, lateral
stroking of the   points which substantially coincide with the maxi- web's
uppermost surface 124 by a portion of the    mum amplitude of each surface
aberration 220. papillary ridges 16 on the skin of the observer's     As
can be seen in the greatly enlarged cross- finger causes the individual
surface aberrations 120   25  section of Figure 8, rupturing of the surface
ab- to lean generally in the direction of travel of the  errations 220 at
these points results in the forma - contacting portion of the observer's
finger, while  tion of a volcano-shaped aperture 225 having the papillary
ridges 16 on the observer's skin are  relatively thin, irregularly shaped
petals 226 about deflected in a direction opposite the direction of  its
periphery. As can also be observed from Figure travel. Note, also, that the
closed end wall 125 of  30  8, the outermost extremities of the petals 226
are each surface aberration 120 tends to keep the side  substantially
thinned due to the elongation which walls of each surface aberration to
which it is    occurs just prior to rupture of the film by the high secured
about its periphery behaving as a discrete  pressure liquid jet. If
identically sized and patterned structural unit. While not wishing to be
bound, it is  support structures are used to form both webs, the believed
that this behavior is much like that of an   35  overall no-load caliper,
i.e. the distance between "arch" to which the side walls of a building are
uppermost plane 240 and lowermost plane 250 of secured, i.e., the presence
of the integral end wall  "planar" microapertured web 210 is slightly
greater 125 structurally reinforces the continuous side wall  than the
overall no - load caliper of the unapertured of each discrete surface
aberration, thereby en -  prior art "planar" web 110 shown in Figure 5 due
hancing its resistance both to collapse and shear.  40  to the drawing and
thinning which takes place in Accordingly, it increases the deflection of
the pa-  the end wall of each surface aberration 220 im - pillary ridges 16
of the skin 15 on the observer's  mediately prior to rupture. finger.
According to the teachings of the aforemen - Under relatively light
pressures the papillary  tioned commonly assigned U.S. Patent to Curro et
ridges 16 on the skin of the observer's finger  45  al., the existence of
the microapertures 225 is of contact only a limited portion of each surface
ab -  much greater importance to the reduced "noise" erration 120 as they
move laterally across the     and improved visual and tactile impression of
surface of the web. Nonetheless, it is believed that  microapertured web
210 than the size of the the aforementioned reinforcing effect of the end
microapertures, i.e., the microaperture on the sur - walls 125 of each
surface aberration tends to im -   50  face aberration reduces its overall
resistance to part a resistance to deflection and collapse which
compression and shear and destroys the ability of detracts from the
softness impression experienced  the surface aberration to respond as an
integral by the user's skin. This resistance causes signifi -  reinforced
unit. cant deflection of the papillary ridges 16 of the     Figure 9 is a
greatly enlarged simplified il- observer's skin 15 which in turn enhances
the   ss  lustration generally similar to that of Figure 6. but
discernibility of the tactile pattern as the observer's  showing the
response of the prior art microaper- finger moves laterally across the
web's surface.   tured web 210 and the papillary ridges 16 on the This
effect can be observed in the cross - section  skin 15 of the observer's
finger when the ob- 13    23                EP 0 305123 B1
24 server's finger is moved laterally across the surface  total area of
contact between the microapertured of the microapertured surface
aberrations 220. The  surface aberrations 220 is much less than for the
overall degree of collapse, i.e., the physical dis -  microbubbled surface
aberrations 20. Because of tance between uppermost plane 240 and lower-
the larger contact area and the relatively pliable most plane 250, although
initially somewhat greater   5   nature of the thin membranes comprisng
micro - than that of the prior art unapertured "planar" em -  bubbles 40,
lateral stroking movements by the pa - bossed web 110 shown in Figure 5, is
reduced to a  pillary ridges 16 of the skin 15 on the observer's level less
than that for the prior art embossed web  finger generally experience a
higher level of sur - 110 shown in Figure 6 for a comparable loading.
face friction than is experienced on the prior art Furthermore, because of
the irregular and pliable  10   microapertured web 210 generally shown in
Figure nature of the thinned petals 226 formed about the  9. As a result,
although microbubbled webs of the periphery of microapertures 225, the
papillary     present invention exhibit approximately the same 



ridges 16 on the observer's skin 15 are not de-    degree of softness,
i.e., resistance to collapse, as flected as much as for the prior art
embossed web  comparably patterned prior art microapertured shown in Figure
6 when subjected to lateral strok -   15   webs of the type shown in Figure
9, they are ing.                                               generally
perceived as more suede-like than prior According to the teachings of the
aforemen-     art microapertured webs of the type shown in Fig - tioned
commonly assigned U.S. Patent to Curro et   ure 9. al., all of the
foregoing factors contribute to the   While suede - like tactile
impressions are user perception that the tactile response of the   20
generally regarded as favorable by most consum - microapertured polymeric
"planar" web 210 is       ers, there may be situations wherein it is
desirable substantially softer and silkier than that of the  that the
exposed surface of the web not be capable identically patterned embossed,
but unapertured,   of exhibiting a high degree of surface friction. Fig -
web 110.                                           ure 11 is a
cross-sectional illustration generally Figure 10 is a greatly enlarged
cross-sec-   25  similar to that of Figure 10, but showing the inter -
tonal illustration generally similar to those of Fig-  action between the
web 4 and the papillary ridges ures 6 and 9, but illustrating the
interaction be-  16 of the skin 15 on the user's finger when the web tween
a "planar" microbubbled web 4 of the type    is oriented so that the
microbubbled portions 40 of generally shown in Figure 3 and the papillary
the surface aberrations 20 are oriented so that they ridges 16 of the skin
15 on the observers finger  30  do not contact the user's skin in use. when
the observer's finger is moved laterally         In the web embodiment
illustrated in Figure 11, across the surface of the microbubbled surface
the microbubbled portions 40 are oriented so that aberrations 20 under
comparable loading con -      they contact the absorbent substrate 130
rather ditions. In particular, note that the greatest degree  than the
papillary ridges 16 of the user's skin 15. of vertical collapse exhibited
by the web 4 takes   35  Although the web 4 illustrates almost the same
place mostly in the microbubbled portions 40 of    degree of vertical
compression in response to the the surface aberrations 20, while the base
portions  application of comparable vertical forces, the fric- 30 undergo a
much lesser degree of compression    tional resistance to movement of the
user's finger and/or deflection. Like the microapertures 225 in   across
the surface of the web is much less pro - the web 210 of Curro et al., it
is believed that the   40  nounced. This is believed due to the fact that
the relatively thin membranes comprising the micro-    relatively pliable
membrane portions of the micro - bubbles 40 eliminate the "arch" effect
present in  bubbles 40 do not actually come Into contact with the prior art
embossed web 110 shown in Figures 5  the papillary ridges 16 of the user's
finger. Al- and 6. Elimination of the "arch" effect permits the  though the
microbubbles 40 tend to permit overall sidewalls of each of the surface
aberrations 20 to  45  collapse of the web in a vertical direction,
orienting undergo a greater degree of flexing under com-     the
microbubbles toward the absorbent substrate parable loadings. In addition,
the resistance to   130 exposes the thicker lowermost surface of the
collapse or deformation of the microbubbled por-   web to the user's skin.
Due to its greater thickness, tion 40 of each surface aberration 20 is
practically  the portion of the web contacting the wearer's skin non
-existent. As a result, the overall degree of  50  is less prone to conform
and cling to the wearer's collapse of the microbubbled web 4 shown in Fig -
skin, thereby minimizing the area of contact with ure 10 much more closely
resembles that of the    the skin. Accordingly, orienting the microbubbled
prior art microapertured web 210 shown in Figure 9  surface of webs of the
present invention away from than that of the prior art embossed web 110
shown  the user's skin, as shown in Figure 11, reduces the in Figure 6.
55  surface friction of the web. It will be observed, however, when
comparing       Although microbubbled webs of the present the prior art
microapertured web 210 of Figure 9   invention, when installed in the
orientation shown in with the microbubbled web 4 of Figure 10 that the
Figure 11, may not produce as strong a cloth - like 14    25
EP 0 305123 B1                    26 visual and tactile impression, this
orientation of the  "Quiet", cloth -like, microbubbled plastic webs web may
be preferred in situations where "noise"  of the present invention may be
made in several reduction is important, but high surface friction is
different ways. In addition the webs may be made undesirable.
Interestingly, the visual acuity of the  in "planar", or "macroscopically
expanded" con - pattern comprising the bottoms of the surface ab -    5
figurations. If fluid impermeability is not a require - errations 20 is
generally perceived as "sharper"  ment, the microbubbled webs can  also be
than for the microbubbled surface of the web due  microapertured in
predetermined locations to pro - to the fact that the surface aberrations
20 cannot in  vide a substantially uniform tactile impression and any way
obscure the pattern of debossments        appearance, but fluid
permeability only in pre - present on the female surface of the web.    10
determined portions of the web. Figure 3A is re - Regardless of which
direction the microbubbles  presentative of such a hybrid web structure 104
are oriented in use, substantially fluid - impervious  wherein the
microbubbled surface aberrations are microbubbled polymeric webs of the
present in -   designated 20 and the microapertured surface ab - 



vention, such as "planar" web 4 shown in Figures  errations are designated
220. In addition, micro - 10 and 11, are surprisingly "quiet" when
subjected   is  bubbled webs of the present invention can also be to
movement. This is particularly true in situations  "macroscopically
expanded and macroscopically where they are used as a substantially fluid -
im -  apertured". pervious backsheet on a disposable absorbent bandage such
as the disposable diaper 1 shown in  THE  MUSHROOM-LIKE  CROSS-SECTIONAL
Figures 1 and 2. Specifically, substantially fluid-   20  APPEARANCE OR
SHAPE OF SURFACE AB- impervious microbubbled polymeric webs of the
ERRATIONS OF THE PRESENT INVENTION present invention are much less prone to
make "rattling" or "rustling" noises than otherwise iden -  As has been
pointed out earlier in the present tical fluid -impervious embossed
structures having  specification, microbubbled surface aberrations in
similar patterns of fine scale surface aberrations  25  webs  of the
present invention  exhibit a which do not include microbubbles coincident
with  mushroom - like cross - sectional appearance or their points of
maximum amplitude. The dramatic   shape when viewed from a side elevation.
This is reduction in "noise" had previously been obtain -  due to the fact
that the minimum internal cross - able only by microaperturing the
polymeric film  sectional area of the thicker base portion, as mea -
generally in accordance with the teachings of the   30  sured approximately
where the base portion is aforementioned commonly assigned U.S. Patent
joined to the microbubbled portion of the surface 4,629,643 to Curro et
al., thereby rendering it fluid  aberration in a plane - oriented
perpendicular to the permeable.
amplitude of the surface aberration, is normally While not wishing to be
bound, it is believed  smaller than the maximum internal cross -sectional
that the flexible membranes comprising the   35  area of the microbubbled
portion, as measured in a microbubbles 40 located at the end of each of the
parallel plane. Because of the extremely thin surface aberrations 20 in
substantially fluid - im -  membrane - like behavior of the microbubbled
pervious webs of the present invention provide flex  portion of the surface
aberration, it may be neces - points or hinges in the web 4, in a manner
similar  sary to subject the web samples to be evaluated to to the
microapertures in webs of the type disclosed   40  a slight fluid pressure
to fully expand the micro- in the aforementioned commonly assigned U.S.
bubbled portion of the surface aberrations prior to Patent to Curro et al.
As a direct consequence,   determining if the aforementioned
cross-sectional substantially fluid -impervious microbubbled webs  area
relationship is present in any given web of the present invention are less
stiff than prior art  sample. A relatively low pneumatic pressure ap- fluid
- impervious webs exhibiting a similar pattern  45  plied to the female
surface of the web will in most of non - microbubbled surface aberrations.
Poly -  instances suffice. meric webs which are less stiff generally
produce    A particularly preferred method for analyzing less "noise" when
subjected to motion than stiff  the cross - section of the surface
aberrations in - webs. Additionally, the highly thinned and flexible
volves casting samples of the film while it is in its membranes comprising
the microbubbles 40 are  50  fully expanded condition, and thereafter
photog - not able to effectively couple mechanical motions  raphing, on a
highly enlarged scale, very thin induced in the web to the surrounding air.
As a   cross - sectional slices taken from the casting. This result, sound
generation, which largely depends   procedure is described in detail in the
following upon the degree of coupling, is significantly re-  paragraphs. It
must, of course, be recognized that duced compared to prior art polymeric
webs not  55  it will in some instances be possible to produce exhibiting
the highly thinned, flexible microbubbled  sliced web samples of the
present invention surface aberrations.                              wherein
the microbubbled portion of a given sur- face aberration may not exhibit a
mushroom 15    27                EP 0 305 123 B1                   28
shaped cross-section when viewed from a par-         ton must be taken to
insure that no air bubbles ticular side elevation. This may in fact be due
to   have become trapped under the surface of the where the section is
taken through the particular   film. surface aberration rather than a
failure of the sur-  6. Continue to pour more embedding solution face
aberration to satisfy the cross-sectional area   5  into the silicone
rubber mold until it is full to relationship described earlier herein,
i.e., the same  ensure that the film sample is completely sub - surface
aberration, if sectioned along a different   merged. axis, may indeed
exhibit a mushroom - like cross -   7. Place the mold in a vacuum
desiccator such section. Therefore, any analysis undertaken to de -  as a
Sleeve Top Desiccator, CMS Model No. termine if a mushroom - like cross -
section exists  10  076-745 available from Curtis Matheson Sci - in the
vast majority of surface aberrations present  entific of Cincinnati, Ohio.
Apply a level of in any given web sample should simultaneously
vacuum which is sufficient to remove air bub - examine a multiplicity of
surface aberrations rather  bles from the embedding solution, but insuffi -
than an isolated surface aberration.                 cient to raise the
film sample to the surface of 



15    the embedding solution. When all of the bubbles METHOD  FOR
PREPARING  AND  PHOTOG -                in the solution have risen to the
top, turn the RAPHING  FILM  SAMPLES TO  CHECK  FOR                vacuum
off and let the sample sit 24 hours. The MUSHROOM - LIKE CROSS - SECTIONAL
SHAPE              embedding solution should be hard. If so, the OF SURFACE
ABERRATIONS                              sample is ready to be removed from
the mold. If 20    the sample is easily deformable to the touch, This
method involves three steps, embedding,     then the sample can be removed
from the des - microtoming, and the photography of the film        locator
and set at room temperature until it is samples in question.
hard. 8. Remove the sample from the mold. Using a 1. Procedure for
Embedding Film Samples      25      cutting knife, cut the cardboard frame
from all four edges. The sample should now be rectan - The procedure for
embedding film samples to      gular in shape, measuring approximately 38
mm be microtomed is as follows:                         x 25.5 mm. 1. Cut
film into samples measuring approxi - mately 54 mm x 31.75 mm and put into
card -   30  II. Microtoming/Microscope Slide Preparation board frame
having an opening measuring ap- proximately 44.5 x 25.5 mm.
1. Place the prepared embedded film sample Use a stapler to staple the
frame to the film.  block into the microtome lengthwise, trying to 2. Using
a metal vapor deposition apparatus       get it as level as possible. Make
several cuts such as a Balzer's Model No. 5CD030 available  35  until a
smooth surface is generated. Once the from Balzer's Union Corporation of
Hudson, New    surface is smooth, start making as thin slices as Hampshire,
gold coat a thin metal coating onto    possible. Ten micron slices should
be achiev- each side of the film sample following manu -     able.
Carefully remove the slices from  the facturers instructions. The gold
coating pro -    microtome blade to a microscope slide, being motes the
wetting and adhesion of the embed -   40  sure not to lap or twist the
slices. ding liquid.                                      2. Three to four
slices can be mounted on a 3. The following components are mixed and
microscope slide using oil and a coverslip. used as an embedding solution:
60 mis. Ver -      3. At this point, use an optical microscope to samid 125
as available from Henkel Corporation    check the slices to be sure that
none of them of Minneapolis, Minnesota; 40 mls. of either  45  have become
overlapped, etc. Epon 812 or Pelco Medcast, as available from Ted Pella,
Inc. of Tustin, California; and 30 mls.  111. Photographing Film Sample
1,1,1, - trichloroethane in a beaker (stir until well mixed).
1. Place the prepared microscope slide under a 4. Pour embedding solution
into a silicone rub -   50    trinocular microscope such as an American ber
mold having a cavity shaped to accom -        Optical Model Series 10
Microstar, as available modate the cardboard frame and a depth of
from American Optical Corporation of Buffalo, approximately 0.35 mm until
it has a depth of 5   New York, with a camera such as a Nikon Model
millimeters.                                      FT, as available from
Nikon Inc. of Garden City, 5. Slide the gold - coated film sample (having
55  New York, mounted on it. Set the magnification the microbubbled portion
of the surface aberra -  to get the number of surface aberrations desired
tions downwardly oriented) just under the sur-    into the field of view
(40X to 10OX). Looking face of the embedding solution. Special atten-
through the camera, focus. Since the cross- 16    29                EP 0
305 123 B1                   30 section will likely be thicker than the
depth of  eter. Attached to the base of the column is a field or differ in
elevation by more than the    flange (2010) 100 mm in diameter and a rubber
depth of field only one optical section will be in  gasket (2015) both with
25.4 mm diameter holes focus at one time. It will be necessary to con -
(2012,2018 respectively) centered  with the tinually change the focus,
bringing into sharp-    5  opening in the column. ness successive levels of
the specimen until the  2. Plexiglass plate (2020), 100mm x 100 mm x area
of interest is clear. It should also be noted  6.35 mm thick with a 25.4 mm
diameter hole that there exists an unavoidable trade off be-    (2022) in
the center and a rubber gasket (2016) tween depth of field and resolving
power. Once    with a matching 25.4 mm  diameter hole the area of interest
is in clear focus, it is ready  10    (2019). Locator pins (not shown)
extending down to take the photo. Black and white film is better  from the
flange fit into holes drilled in the plate for high contrast pictures.
so that plate and column can be aligned easily 2. Set the camera speed,
aperture, etc. to the    and accurately. proper mode for the film that is
being used. Set  3. Tygon tubing connects a distilled water the light
source on the microscope to the proper  15    source to the inlet (2030) to
the column at a 



setting to give a good reading on the camera's    point 610 mm above the
base of the column. light meter, and take the photo.                  4.
The assembly is positioned on a pair of supports, as schematically shown in
Figure 22, WHAT IS MEANT BY SUBSTANTIALLY FLUID-               so that any
water passing through the hole IMPERVIOUS
20    (2022) in the base plate (2020) can be readily observed. As will be
appreciated by those skilled in the art, microbubbled webs of the present
invention will  Procedure in most instances exhibit some degree of
rupturing of the microbubbles of the surface aberrations  25  1. Cut a 57
mm x 57 mm sample of the film to without destroying the web's substantially
fluid -  be tested. impervious nature. Accordingly, when the term       2.
Place the sample over the rubber gasket "substantially fluid - impervious"
is utilized in de -  (2016) of the plate (2020) such that the micro -
scribing webs of the present invention, this should  bubbled portion of the
surface aberrations of the not be taken to mean 100 percent fluid - impervi
-   30    film sample are downwardly oriented. ous. Furthermore, using the
test procedures de -    3. Using the locator pins (not shown) position
scribed in the following paragraphs, it must be     the plate under the
base of the column (2000). recognized that even microapertured webs of the
4. With either spring clamps or 'C' clamps type described in the
aforementioned commonly       clamp the plate (2020) to the column flange
assigned U.S. Patent 4,629,643 to Curro et al. will  35    (2010). exhibit
a degree of resistance to fluid transmission  5. Add distilled water at a
temperature of ap- due to the surface tension effects of the test liquid
proximately 21 [err]C to the column through the on the relatively small
apertures present in the    inlet (2030). The rate at which water is added
surface aberrations. Thus, when a microbubbled      should be continuous
and slow enough that it web of the present invention is characterized as
40    trickles down the sides of the column (2000) and "substantially fluid
- impervious", as that term is  does not free fall to the film sample.
utilized herein, it shall be taken to mean that the  6. As soon as the
first drop of water falls microbubbled portion of the web being subjected
through the film sample located at the base of to evaluation shall be
capable of supporting a hy -  the column (2000) record the height of the
water drostatic head of at least 10 cm (4 inches) of liquid  45    in the
column. The first drop of water falling water at a temperature of
approximately 21 * C as   through the hole (2022) in the base plate (2020)
measured in accordance with the test procedures     indicates that water
has passed through the film. described herein.
7. For any given type of film to be evaluated, 10 repetitions of this test
should be done and the METHOD FOR DETERMINING IF FILM SAMPLES   50
reported values averaged. ARE SUBSTANTIALLY FLUID - IMPERVIOUS PREFERRED
STARTING MATERIALS Test Apparatus In general, it has been found that
preferred For a description of the test apparatus de -   ss  starting
materials to be used as the incoming film scribed below, refer to Figure
22.                for  producing  substantially  fluid - impervious 1.
Transparent plexiglass column or tube       microbubbled webs of the
present invention exhibit (2000), 635 mm long and 25.4mm inside diam -   a
low degree of molecular orientation. The materi - 17    31
EP 0305 123 B1                     32 als also preferably exhibit low
-yield and high -  an elevated temperature which is below the trans -
elongation characteristics. In addition, the starting  formation
temperature range of the incoming films preferably strain harden. Exemplary
of pre-  polymeric web so that the web remains in a sub - ferred starting
films are materials such as linear  stantially solid state throughout the
entire process. low - density polyethylene, blends of linear low -    5
This  preserves  the  physical properties  and density polyethylene and low
density polyethylene,  thermo - mechanical history of the incoming web. as
available from Ethyl Visqueen of Richmond,      Details as to the effects
of varying the water tem - Virginia, linear very - low - density
polyethylene as  perature and the preferred construction and posi -
available from Turex, Inc. of Harrisville, Rhode Is -  tioning for high
pressure liquid nozzle 465 are set land;  and   block  co - polymers  such
as   10  forth in commonly assigned, allowed European polyester/polyether
which  are  designated  as     Patent No. 0156471, and also in U.S. Patent
Hytrel[err], as available from E. I. DuPont de Nemours  4,609,518 issued to
Curro et al. on September 2, & Company of Wilmington, Delaware.
1986. However, the processing system schematically THE   HIGH   PRESSURE
LIQUID  STREAM    15  illustrated in Figure 12 differs from those described
PROCESS EMBODIMENT OF FIGURE 12                   in EP-B-9156471 and
US-A-4609518 in that 



the web of polymeric film 410 employed in prac- Figure 12 is a simplified
cross-sectional      ticing the present invention remains substantially
schematic illustration depicting a particularly pre-  unapertured
throughout the entire process. When a ferred method for producing "planar",
substantially  20  polymeric web is apertured in the pattern of a fluid
-impervious, microbubbled  webs  of the      forming structure using a high
pressure liquid jet, present invention. In the process embodiment       as
generally disclosed in the above European and shown in Figure 12, a web of
substantially planar  US Patents the vacuum existing within the forming
film 410 comprised of a polymeric material such as  drum normally causes a
high volume of air to flow polyethylene is fed from a supply roll 401 onto
the   25  through the web immediately upon aperturing of surface of a
forming drum 418 about which a        the film. This results in (1)
adiabatic cooling of the forming structure 415 continuously rotates at sub-
formed and apertured material, (2) adiabatic cool - stantially the same
speed as the incoming web.     ing of the forming structure and (3)
venting/cooling The forming drum 418 preferably includes an in-    of the
forming cabinet housing the entire process. ternally located vacuum chamber
419 which is  30      When it is desired to create a microbubbled
preferably stationary relative to the moving forming  web of the present
invention, or for that matter any structure 415. A pair of stationary
vacuum seals   formed but unapertured web, this high flow of air 421,422
approximately coinciding with the begin -  which normally occurs as soon as
the web is ning and end, respectively, of the vacuum cham -   apertured is
not established. As a result, the ber's first inlet 435 are used to
establish a seal  35  formed but substantially unapertured polymeric
between the innermost surface of the rotating for-  web remains at a higher
temperature, as does the ming structure 415 and the first vacuum chamber
forming structure and the interior of the forming inlet 435. An additional
pair of seals 432,433 es-  cabinet. In some instances, the higher
temperature tablish a similar seal between the innermost sur-   imparts to
the web a sufficiently low modulus that it face of the rotating forming
structure 415 and a   40  will not resist edge curling or the effects of
tension second vacuum chamber inlet 450. The second       induced strain,
thereby causing severe instability vacuum chamber inlet 450 is positioned
in an area  and roping of the web as it is withdrawn from the of the
forming drum  418 where it will not be      surface of the forming
structure. blocked by the web of film 410.                       In order
to avoid those problems on substan - Opposite the first vacuum chamber
inlet 435   45  tially unapertured webs, the following changes were there
is preferably provided means for applying a  made to the process generally
disclosed in EP - fluid pressure differential to the substantially planar
B-0156471: web of polymeric film 410 as it traverses the area   (1) A
continuous film of cooling water 480 is of the forming drum intermediate
vacuum seals        applied to the exposed surface of the web 410 421,422.
In the illustrated embodiment, the fluid  50  via a low pressure liquid
nozzle 475, as gen - pressure differential applicator means comprises a
erally shown in Figure 12. The water is prefer - high pressure liquid
nozzle 465 which discharges a   ably flooded onto the film prior to its
removal jet of high pressure liquid 470, such as water,      from the
forming structure 415, but subsequent substantially uniformly across the
entire width of   to its formation by the high pressure liquid jet the
moving polymeric web 410. The water is pref -   55  470. erably applied at
a pressure of at least 350 N/cm2   (2) An additional vacuum chamber inlet
450 is (500 psig), most preferably at least 700 N/cm[err]       provided in
the centrally located vacuum mani - (1,000 psig). The water is also
preferably applied at  fold 419. This second vacuum chamber inlet    33
EP 0 305 123 B1                   34 450 is provided in an area of the
forming drum  woven wire layer. As mentioned earlier herein, 418 where the
forming structure 415 is unob-   placing the second porous layer at the
optimum structed by the web of film 410. In the embodi -  depth below the
surface of the outermost layer will ment disclosed in Figure 12, the second
vacuum  permit thinning of the surface aberrations to form inlet 450 is
positioned at approximately four   5   microbubbles at their tips, yet will
provide sufficient o'clock.  The  second  vacuum  inlet 450       support
to the thinned microbubbles, to substan - reestablishes vacuum induced air
flow through  tially prevent their rupture. the rotating forming structure
415 to cool the     Determination of the optimum depth of place - forming
structure  and  to  provide  internal  ment of the innermost layer below
the surface of venting/cooling of the cabinet 485 enclosing the  10  the
outermost layer is best done empirically on a forming drum 418 and the high
pressure liquid  case - by - case basis for any given web material, nozzle
465.                                    thickness and pattern of surface
aberrations. In (3) Finally, the web path is redirected inside the
general, reducing the depth of placement of the cabinet 485, as generally
shown in Figure 12, to  second finer mesh porous support member will
provide the shortest possible traverse through   15  reduce the amount of
rupturing of the microbub - the cabinet. In particular, the unprocessed
flat  bles. Conversely, increasing this depth will increase polymeric web
410 enters the cabinet through   the amount of rupturing of the
microbubbles. inlet slot 487, is carried by the rotating forming  Since the
second or innermost layer is nor- 



structure 415 about approximately half the pe -  mally placed immediately
adjacent the innermost riphery of the stationary forming drum 418 and   20
surface of the first or outermost layer, the depth of is thereafter removed
via idler rolls 489 and 492  placement of the second support member is nor
- for final drying and either rewinding or end use  mally determined by the
thickness of the first applications. A pair of opposed rubber blades
support member. Accordingly, the way to vary the 490,491 provide bulk
dewatering of the web by  depth of placement of the second support member
producing a squeegee - like action on the   25  is to vary the thickness of
the first support mem - microbubbled web 410 as the web passes be -    bar.
For woven wire support members this thick - tween idler rolls 489 and 492.
Routing the web  ness can be varied either by calendering the first in the
manner shown in Figure 12 minimizes any  woven wire support member or by
varying the reheating of the web after it has been cooled by  diameter of
the wires with which it is woven. When the film of cooling water 480
applied by low   30  the first support member is a laminate forming
pressure liquid nozzle 475.                    structure comprised of thin,
apertured sheets of the Figure 13 is a greatly enlarged view of inset 13
type generally disclosed in commonly assigned shown in Figure 12. in the
preferred illustrated  U.S. Patent 4,342,314 issued to Radel et al. on
embodiment, the forming structure 415 utilized to  August 3, 1982, the
thickness of the forming produce "planar" microbubbled plastic webs of the
35  structure can be varied as desired by adding or present invention is
constructed of a pair of woven  deleting thin apertured sheets when
constructing wire layers which are preferably laminated together  the
laminate forming structure. by a process which does not destroy the
porosity    In order to provide support to the highly of either layer. The
outermost layer, which Is much  thinned membranes comprising the
microbubbles, coarser than the innermost layer, is preferably  40  the
second or innermost layer 417 exhibits a much comprised of woven wire
filaments 416 having a    finer degree of porosity than the outermost
layer. diameter of 0.229 mm (0.009 inches) or less and a  The second porous
layer 417 may also, if desired, mesh count of at least 19.7 filaments per
lineal cm  be comprised of woven wire. In a particularly pre - by 19.7
filaments per lineal cm most preferably   ferred embodiment, porous layer
417 is comprised 31.5 filaments per lineal cm by 31.5 filaments per  45  of
filaments having a diameter of 0.075 mm (0.003 lineal cm The overall
thickness of the outermost  inches) or less and a mesh count between 65
layer of woven wire is typically between one (1)  filaments per lineal cm
by 315 filaments per lineal and two (2) times the maximum dimension of the
cm and 128 filaments per lineal cm by 905 fila- interstitial openings
formed between intersecting  ments per lineal cm  in a twilled Dutch weave
filaments 416 of the woven wire layer, as measured   50  pattern (there is
a degree of filament overlap with about the periphery of forming structure
415.     this pattern). To permit reliable formation of the relatively
When placed at the proper depth, as described thick base portions 430 and
thinning of the tips of  above, it has been learned that if the
interstitial the surface aberrations 420 of the web 410 without  openings
formed between the intersecting filaments also permitting rupture of the
thinned portions, a   55  in porous layer 417 are between 0.013 mm and
second porous layer shown schematically as 417 in  0.025 mm then the
underlying porous layer 417 will Figure 13 is preferably provided
immediately ad -  allow venting of any air trapped between plastic jacent
the innermost surface of the outermost     web 410 and the outermost woven
wire layer 19    35                EP 0 305 123 B1                   36
comprised of intersecting filaments 416, yet will  U.S. Patent 4,151,240
issued to Lucas et al. on provide enough support to the web 410 to sub -
April 24, 1979. stantially prevent rupturing of the thinned portions
Another technique is to provide a rotating of the web ultimately comprising
microbubbles     honey - comb patterned support roll underlying 440. In
this regard it should be noted that any   5   porous layer 417. Still
another possible technique bonding process which is used to laminate the
is to employ an apertured stationary support outermost and innermost layers
to one another     member in the area of vacuum chamber inlet 435, must
avoid the creation of a liquid state in any of  as generally disclosed in
the commonly assigned the materials contained in either layer or the po-
EP-A-0138601. rosity of the innermost layer is likely to be im -   10  The
exact nature of the mechanical support paired, i.e., the capillary
attraction of the tiny pores  employed is not critical to the practice of
the tends to cause filling of the pores by the liquid,  present invention.
What is important is that each of thereby decreasing the porosity of the
innermost  the interstitial openings formed in the outermost layer.
Accordingly, substantially dry bonding pro-  woven wire layer by
intersecting filaments 416 be cesses, such as diffusion bonding as
performed by   15  allowed to vent through at least a portion of the the
Facet Company of Greensboro, N.C., are par-   underlying porous layer 417
as the web 410 un- ticularly preferred when constructing laminate for-
dergoes deformation due to the influence of the ming structures used in
practicing the present in -  high pressure liquid jet 470. vention.
Once the web 410 shown in Figure 13 leaves 



If used without an underlying porous layer 417,  20  the influence of high
pressure liquid jet 470, its the outermost woven wire layer comprised of
fila-  temperature is lowered by a film of cooling water ments 416 shown in
Figure 13 could be utilized to  480 applied by low pressure liquid nozzle
475. It is produce either microapertured webs of the type    thereafter
removed from  the rotating forming disclosed in the aforementioned commonly
as-      structure 415, passed about a first idler roll 489, signed U.S.
Patent 4,629,643 to Curro et al. or  25  between a pair of opposing rubber
squeegee microbubbled webs of the type disclosed herein. In  blades 490,491
to remove the bulk of the water the event no support is provided to the
plastic web  therefrom, and finally about a second idler roll 492. 410 at
the interstitial openings formed in the woven  From this point the "planar"
microbubbled web 410 wire outermost layer, then the force and mass flux  is
preferably subjected to further drying to remove of the high pressure
liquid jet must be carefully  30  any remaining water therefrom, after
which it is regulated to a predetermined maximum which is     either
rewound onto rolls for use at a later time or insufficient to cause
rupturing of the film. Other-  forwarded directly to end use applications.
wise, the unsupported tips of the surface aberra-    The resultant
microbubbled web 410 is shown tions formed in the web by the high pressure
liquid  in greatly enlarged form in Figure 13B, which was jet will be
thinned  and  ruptured  to  form  35  taken at a point corresponding to
inset 13B in microapertures of the type disclosed in the afore -  Figure
12. The upwardly oriented thinned micro - mentioned  commonly  assigned
U.S. Patent        bubbled portions 440 of the surface aberrations
4,629,643 to Curro et al.                         420 are substantially the
same as thinned micro - Because it has generally been found more
bubbled portions 40 of the surface aberrations 20 difficult to precisely
control the force and mass flux  40  of web 10, shown in Figures 3 and 4.
The relatively of the high pressure liquid jet to ensure the for-  thicker
base portions 430 of web 410 are substan - mation of microbubbled surface
aberrations without  tially the same as relatively thicker base portions
also causing rupturing, it is generally preferred to  30 of web 10, shown
in Figures 3 and 4. As can use the secondary porous layer 417, in all areas
of  also be observed from Figure 13B, each micro- the web to be
microbubbled. The secondary po-   45  bubbled  surface  aberration  420
exhibits  a rous layer 417 is most preferably eliminated only in  mushroom
- like cross - section when viewed from those areas where microaperturing
of the surface  a side elevation. The minimum internal cross - aberrations
is desired.                           sectional area of the relatively
thicker base portion As will be appreciated by those skilled in the  430,
as measured in a plane approximately coin - art, the laminate forming
structure 415 schemati -   50  ciding with where the base portion 430 is
joined to cally illustrated in greatly enlarged form in Figure  the
microbubbled portion 440 of the surface ab- 13 is relatively delicate. It
is therefore generally  erration (e.g., plane X[err] in Figure 13B), is
typically preferable to provide some additional mechanical  smaller than
the maximum internal cross -sectional support (not shown in Figure 13) for
the forming  area of the fully expanded microbubbled portion structure
against the innermost surface of the po-   56  440, as measured in a
parallel plane (e.g., plane X[err] rous layer 417. One technique for
providing such  in Figure 13B) oriented perpendicular to the am -
mechanical support to the relatively delicate for-  plitude or axis Y of
the surface aberration. ming structure is disclosed in commonly assigned 20
37                EP 0306 123 B1                    38 Figure 13A is a
greatly enlarged cross - sec -  microbubbled portions of the web appear to
be tonal view generally similar to that of Figure 13,  substantially
transparent. but employing an alternative forming structure 515
Interestingly, although the apertures 519 which to produce a microbubbled
web 510 of the present  comprise the capillary networks in the forming
invention. The innermost porous layer 517 gen -    5   structure 515
exhibit substantially straight-sided orally shown in Figure 13A may, if
desired, be the  walls, microbubbled webs produced using forming same as
porous layer 417 shown In Figure 13.      structures of the latter type
nonetheless exhibit However, instead of the woven wire outermost
microbubbles having a mushroom - like cross - layer illustrated in Figure
13, the outermost portion  sectional appearance, i.e., the microbubble
portion 516 of forming structure 515 comprises one or  10  exhibits a
greater internal cross-section than the more thin metallic sheets 518, each
exhibiting an  minimum internal cross-section of the base por- identical
pattern of apertures 519. The thin aper-  tion of the surface aberration,
as measured in par - tured  sheets 518  are  preferably  made  by
allel planes oriented perpendicular to the axis of photoetching techniques,
as generally taught by   the surface aberration. This phenomenon is be-
commonly assigned U.S. Patent 4,342,314 issued   15  lieved due to the
difference in plastic yielding to Radel et al. on August 3, 1982.
which takes place in the microbubbled portion 540 However, when multiple
sheets are employed,   of the surface aberration compared to the more the
copper plating and furnace brazing technique  elastic deformation which
takes place in the base taught by the aforementioned commonly assigned
portion 530 of the surface aberration. As a result of U.S. Patent to Radel
et al. is preferably not utilized   20  this difference in
plasticity/elasticity, the thicker 



to bond them to one another. This is due to the   base portions 530 exhibit
a greater degree of re- fact that the copper used to bond the sheets 518 to
covery once they are removed from the influence one another can liquefy and
impair the porosity of  of the high pressure liquid jet 470. This greater
the underlying porous layer 517 when these        degree of elastic
recovery is illustrated in Figure structures are ultimately bonded to one
another. To   25  13A, wherein the base portion 530 of the surface avoid
this problem, the apertured sheets 518 are  aberration 520 which has just
passed beyond the preferably bonded to one another to form an in-
influence of the high pressure liquid jet 470, has tegral laminate portion
516 using a substantially  moved slightly away from the side walls of the
dry bonding process, such as diffusion bonding as  aperture 519 in which it
was produced. Thus, when performed by the Facet Company of Greensboro,  30
the microbubbled web 510 is removed from the N.C., and the integral
laminate portion 516 is   forming structure 515, the individual surface ab-
thereafter bonded to the underlying porous layer  errations 520 will also
exhibit a mushroom-like 517, again using a substantially dry bonding pro-
appearance generally similar to, but somewhat less cess such as diffusion
bonding.                   pronounced, than that exhibited by the surface
The size and spacing of the apertures 519   35  aberrations 420 of
microbubbled web 410 shown in formed in the laminate portion 516 of the
resultant  Figure 13B. integral forming structure 515 should correlate
reasonably closely to the size and spacing criteria  EXEMPLARY   WEB
EMBODIMENT   PRO- described earlier herein with respect to the woven  DUCED
VIA THE PROCESS OF FIGURE 12 wire support structure comprised of filaments
416.  40 However, the thickness of the laminate portion of    An exemplary
embodiment of a microbubbled the forming structure should generally be
between  web of the present invention was made generally in about one half
([err]) and about one (1) times the    accordance with the process
illustrated in Figure 12 maximum dimension of the apertures 519 in the
utilizing a laminate forming structure of the type outermost portion of the
forming structure.  45  generally disclosed in Figure 13A. As can be seen
in Figure 13A, the high pres-      The starting material comprised a web
which sure liquid jet 470 causes the flat incoming poly -  was a blend of
polyethylenes designated Ethyl meric web 510, which can be identical to
incoming  Visqueen No. XP -4337, as available from Ethyl web 410 shown in
Figures 12 and 13, to substan -  Visqueen of Richmond, Virginia. The
initial thick - tially conform to the image of the forming structure  50
ness of the web prior to processing was nominally 515. As in the case with
the outermost woven wire  referred to by Ethyl Visqueen as 0.03 mm (0.0012
structure shown in Figure 13, the ends of the     in). surface aberrations
520 formed in web 510 are also   The apertured sheet portion of the forming
substantially thinned to the point that they exhibit a  structure was
constructed of laminar layers of thin membrane - like behavior. In the case
of opaque   55  metal, each having circular holes measuring ap - webs of
plastic film, the degree of thinning which  proximately 0.20 mm (0.008
inches) in diameter. occurs in the microbubbled portions 540 of the    The
hole pattern was regularly spaced and exhib - surface aberrations is
usually sufficient that the  ited a density of 39 holes per lineal cm by 39
holes 21    39                 EP 0 305123 B1                    40 per
lineal cm. The overall thickness of the aper-  the opaque web were
substantially transparent. tured laminar sheet portion of the forming
structure   The exemplary web embodiment had a phys - measured
approximately 0.15 mm (0.006 in). Im -    ical appearance generally similar
to those illus- mediately beneath the laminar apertured sheet      trated
in Figures 3, 4 and 13B. When superposed portion of the forming structure
there was provided   5   on an absorbent substrate so that the microbub- a
woven wire porous backup layer or screen com -  bled portion of the web was
outwardly oriented, the prised of filaments having a diameter of approxi -
web in question exhibited a soft, suede - like tactile mately 0.025mm(0.001
in) arranged in a twilled     impression when stroked laterally by an
observer's Dutch weave pattern (there is a degree of filament  finger. In
addition, the structure was substantially overlap with this pattern), said
screen having a   10  free of "rattling" or "rustling" noises when the
filament density of approximately 128 filaments per  microbubbled web and
absorbent substrate were lineal cm by approximately 905 filaments per
lineal  subjected to movement beneath the outer gar - cm  as available from
the Facet Company of        ments of a test subject. Greensboro, N.C. The
laminar apertured sheet portion and the porous backup layer were bonded
15  THE HYDRAULIC PROCESS EMBODIMENT OF to one another by diffusion
bonding, as performed  FIGURE 14 by the Facet Company, to form an integral
forming cylinder which was mechanically supported at its      In Figure 14
there is shown an alternative hy - . innermost surface without "blinding"
the porosity of  draulic process which can be used to produce the innermost
screen. The cylindrical forming   20  "planar" microbubbled webs of the
present inven - structure rotated about a stationary drum having a  tion.
In the illustrated embodiment, a roll of poly - 



centrally located vacuum chamber, as schemati -    meric film 610, which
can be generally similar to cally shown in Figure 12.
polymeric films 410 and 510, is fed from a supply The web was fed onto the
aforementioned ro -    roll 601. If desired, the temperature of the web 610
tating forming structure at a speed of approxi-   25  can be elevated to
soften the web and make it mately 91.5 meters per minute and subjected to a
more easily deformable by passing It beneath high pressure water jet
operating at a gauge pres -  heating means schematically illustrated at
602. sure of approximately 5516 kPa and a water flow       Unlike prior art
processes which simply employ rate of approximately 4.47 liters per minute
per  mating embossing rolls to deform a heated poly - cross - machine
direction cm of web width. The   30   meric web passing therebetween, the
embossing temperature of the water in the high pressure water  rolls
illustrated in Figure 14 employ a liquid such jet was approximately
82[err]C as measured at the      as water 660 to provide hydraulic
deformation of nozzles.                                          the web
and thinning of the tips of the surface Cooling water at a temperature of
approxi-      aberrations so as to form microbubbles therein. In mately
10[err]C was applied at a rate of approxi-   35  a particularly preferred
embodiment, the water 660 mately 1.49 liters per minute per cross-machine
in tank 650 is also maintained at an elevated level direction cm of web
width, as schematically shown  to soften the web and make it more easily
defor- in Figure 12.                                      mable during the
embossing process. However, it The vacuum chamber was maintained at ap-
is preferable that the degree of heating imparted to proximately 190 mm of
Mercury to provide screen   40  the web prior to reaching the nip between
rolls 615 cooling and chamber venting, as described earlier  and 616 not be
sufficient to create web sticking in the present specification.
problems. The resultant "planar" microbubbled web ex -       Embossing roll
615 is preferably a hard sur- hibited a regularly repeating pattern of
surface ab -  faced roll exhibiting a pattern of female capillary
errations,  each  having  a  highly  thinned,  45  networks corresponding
to the pattern of surface mushroom - shaped membrane coincident with its
aberrations desired in the resultant microbubbled point of maximum
amplitude. The density of        web 610. Lowermost embossing roll 616
preferably microbubbled surface aberrations corresponded to   comprises a
hard surfaced center 618 on which is the density of the apertures in the
laminar aper -  mounted a rubber or otherwise deformable mem- tured sheet
portion of the forming structure, i.e.,  so  ber having a multiplicity of
blind capillary networks approximately 39 microbubbled surface aberrations
655 about its periphery. As the embossing roll with per lineal cm by
approximately 39 microbubbled    the deformable member enters the water it
is surface aberrations per lineal                     preferably subjected
to a contact pressure induced The overall caliper of the resultant "planar"
by a submerged, smooth surfaced, hard metal roll microbubbled web was
approximately 0.15 mm   55  675 rotating in a clockwise direction. The
contact (0.006 in), as measured under a low load condition  pressure
generated by the two rolls facilitates the of approximately 1.45 kPa (0.21
pounds/in[err]). The   removal of any air that might still remain in the
microbubbled portions of the surface aberrations of  blind capillary
networks 655. Water 660 is picked 22    41                EP 0 305 123 B1
42 up in the blind capillary networks 655 of the de -  If the volume of
liquid in the capillary networks 655 formable outer layer 617 as embossing
roll 616   is too small, the web will not be sufficiently de - passes
through the liquid filled tank 650.        formed to create highly thinned
microbubbles at As the blind capillary networks 655 approach  the tips of
the surface aberrations 620. On the the infeed of the nip formed between
the two rolls   5   other hand, if the volume of liquid is too large, the
615 and 616, more water can be sprayed from a     microbubbles will be
ruptured to produce a sub- water nozzle 685 onto the surface of the defor-
stantially microapertured web of the type disclosed mable layer 617 of the
lowermost embossing roll  in the aforementioned commonly assigned U.S. 616
to ensure flooding of the nip and compensate  Patent No. 4,629, 643 issued
to Curro et al. on for any possible water loss which may occur during   10
December 16, 1986. rotation.
Regardless of whether or not the finer mesh In an alternate execution of
the present inven -  innermost porous layer 417 is employed, there is a
tion (not shown), the water tank 650 could be     need to provide a degree
of mechanical reinforce - removed altogether and water 660 could be deliv -
ment adjacent the innermost surface of forming ered to the nip formed
between rolls 615 and 616   15  structure 415 to prevent deformation
thereof in through a nozzle or a battery of nozzles 685. The  response to
the applied force F[err] exerted between water stream in this alternate
execution is aimed  embossing rolls 615 and 616. Reinforcing tech-
substantially at the nip so that water 660 is picked  niques of the type
generally described in connec - up by the blind capillary networks 655 of
the de -  tion with the process embodiment of Figure 12 can, formable outer
layer 617 and carried between rolls  20  in most instances, also be
employed in the process 616 and 615 in substantially the same manner
embodiment of Figure 14. illustrated in Figure 15. In still another
embodiment  Figure 15 illustrates the nature of the blind 



of the present invention shown in Figure 14A, rolls  capillary networks 655
present in the peripheral 615 and 616 could be placed in the same hor -
surface of deformable layer 617 of embossing roll zontal plane and the nip
formed between them  25  616. As can also be seen from Figure 15, these
flooded with water 660 by gravity to ensure pickup  blind capillary
networks 655 are substantially filled of water by the blind capillary
networks 655 on roll  with water 660 as they approach the infeed to the
616.                                              nip formed between rolls
615 and 616. As the As should be apparent from the foregoing, the
deformable portion 617 of the lowermost emboss - particular method utilized
to fill the blind capillary  30  ing roll 616 begins to undergo
deformation, a sub - networks 655 is not critical.
stantially continuous film of water 660 is created The nature of the
embossing and thinning op -  between the lowermost surface of the incoming
eration is schematically shown in greater detail in  web of film 610 and
the peripheral surface of the the greatly enlarged cross-section of Figure
15,  deformable portion of the lowermost embossing roll which is taken at
inset 15 in Figure 14. The out-   35  616. As a result, each of the blind
capillary net- ermost surface of embossing roll 615 can, if de-  works 655
in the deformable portion 617 of the sired, be substantially the same as
forming struc -  lowermost embossing roll is completely filled with ture
415 illustrated in Figure 13. However, unlike  liquid by the time it forms
a seal against the the process embodiment disclosed in Figures 12
lowermost surface of incoming polymeric web of and 13, the volume of liquid
applied to the lower -   40  film 610. most surface of web 610 by embossing
roll 616 is     As can be seen in Figure 15, deformation of largely
controlled by the size and spacing of the  the peripheral portion 617 of
lowermost embossing blind capillary networks 655 on the surface of em -
roll 616 occurs as the polymeric web 610 advances bossing roll 616.
Therefore, it is not an absolute  through the nip formed between rolls 615
and 616. requirement that the forming structure 415 employ   45
Deformation of the lowermost roll, particularly out - a finer mesh
innermost porous layer 417, such as  ermost portion 617 containing the
liquid filled blind is illustrated in Figure 15. If a finer mesh innermost
capillary networks 655, becomes more and more porous layer 417 is not
employed or if the inner -  pronounced until it reaches a maximum at a
point most porous layer 417 is located too far below    coinciding with the
centerline connecting the axes outermost layer 416 to provide support to
the   so  of rotation of rolls 615 and 616. Because the out- microbubbles
640 formed in the surface aberra-    ermost portion of deformable layer 617
undergoes tions 620 in the web 610, then the blind capillary  most of the
deformation during the roll's passage networks 655 in deformable roll 616
must be sized  through the nip, the incompressible liquid 660 and spaced so
that the volume of liquid acting    which initially filled all of the
uncompressed blind upon the web opposite any particular opening in  55
capillary networks 655 experiences a dramatic in - the forming structure
415 will be just sufficient to  crease in pressure due to the sharp
reduction in plastically deform the web to create a surface    volume of
the blind capillary networks 655 as they aberration 620 having a
microbubble 640 at its tip.  are subjected to extensive compression. Since
the 23    43                EP 0 305 123 B1                   44 outermost
surface of deformable portion 617 of the  eliminate the need for ancillary
heating means 602 lowermost embossing roll is effectively sealed to
schematically shown in Figure 14). However, it is the lowermost portion of
web 610 at the point of  generally preferred that the incoming web of ex -
maximum deformation of the capillary networks     truded material be
allowed to cool sufficiently to 655, the incompressible liquid 660
contained in the   5   avoid sticking problems as the web passes through
blind capillary networks attempts to escape and in  the nip formed between
embossing rolls 615,616. so doing forces the web 610 to expand into the
It is further recognized that while a forming interstices or capillary
networks formed between  structure generally similar to that shown in the
the intersecting filaments 416 of the outermost   process embodiment of
Figures 12 and 13 is pre - woven wire portion of forming structure 415 on
the  10  ferred for the process schematically illustrated in uppermost
embossing roll 615.                     Figure 14, the need for underlying
layer 417 to be When the blind capillary networks 655 in roll  pervious to
air is less pronounced in the process 616 are properly sized and spaced,
this hydraulic  embodiment of Figure 14. This is due to the fact expansion
of the web of film 610 produces an end  that any air trapped in any
capillary networks which result generally similar to the high pressure
liquid  15  may be present on the surface of roll 615 will tend jet process
embodiment illustrated in Figure 12. In  to behave as a compressible fluid
when opposed particular, surface aberrations 620 generally cor-  by the
relatively high hydraulic pressures devel - responding to the interstices
in the woven wire   oped by the incompressible fluid present on the
outermost layer on embossing roll 615 are formed  opposite surface of the
film 610 as roll 616 under - in the resultant web. Maximum hydraulic
expansion   20  goes deformation. of the web 610, which occurs as the
deformable liquid laden lowermost roll 616 undergoes maxi-   EXEMPLARY WEB
EMBODIMENT PRODUCED mum deformation, also causes the tips of each of  VIA
THE PROCESS OF FIGURE 14 



the surface aberrations to undergo plastic de - formation, thereby forming
a thin, pliable, continu -   25  To demonstrate the efficacy of the process
ous membrane, i.e., a microbubble, 640 at the tip  generally illustrated in
Figure 14, an exemplary of each surface aberration 620, while the base
"planar" microbubbled web of the present inven - portion 630 of the surface
aberration remains rela-  tion was produced. The starting material
comprised tively thicker.                                   a web 610 which
was a blend polyethylene des - Once the plastic web 610 passes through the
30  ignated Ethyl Visqueen No. X -4242, as available midpoint connecting
the axes of rotation of rolls  from Ethyl Visqueen of Richmond, Virginia.
The 615 and 616, the hydraulic pressure acting upon  initial thickness of
the web prior to processing was the lowermost surface of the film is
gradually re -  approximately 0.025 mm (0.001 inches). The out - lieved
until such time as the seal between the    ermost woven wire portion of the
forming structure exterior portion of roll 616 and the lowermost sur -   35
was comprised of a regularly spaced pattern of face of microbubbled web 610
is essentially      filaments having a diameter of approximately 0.14
broken. At this point, a small amount of liquid   mm (0.0055 inches). The
filament density was 31.5 remains inside the microbubbled portions 640 of
filaments per lineal cm by 31.5 filaments per lineal the surface
aberrations 620 formed in web 610 and  cm. The overall thickness of the
outermost woven a portion of the liquid also remains in the blind   40
wire portion of the forming structure measured capillary networks 655, as
generally shown in Fig -  approximately 0.28 mm (0.011 inches). Imme - ure
15. Accordingly, the microbubbled "planar"    diately beneath the outermost
woven wire portion web 610 is preferably subjected to further drying  of
the forming structure there was provided a finer and thereafter rewound or
fed directly to end     mesh woven wire back-up screen comprised of product
applications. Meanwhile, the partially filled  45  filaments having a
diameter of approximately 0.04 blind capillary networks 655 in deformable
out-   mm (.0016 inches) and a density of approximately ermost portion 617
of roll 616 are refilled as the roll  98 filaments per lineal cm by
approximately 98 616 passes through liquid filled tank 650. Continu -
filaments per lineal cm. The overall thickness of the ous operation of the
embossing and supply rolls  latter screen was approximately 0.076mm (0.003
maintains a substantially steady state condition   50  inches). The two
woven wire screens were me - similar to that shown in Figure 15 at the
infeed to  chanically held together in intimate contact with an the nip
formed between rolls 615 and 616.         underlying  cylindrical  support
structure  (not Although Figure 14 discloses the use of a roll  shown). The
upper embossing roll 615 thus formed of substantially flat film as a
starting material, it is  exhibited an outside diameter of approximately
203 recognized that the process could be coupled di-   55  mm and a width
of approximately 152 mm It was rectly to an extruder such that the incoming
web of  rotated at a peripheral speed of approximately 91.5 extruded
material is fed directly into the nip formed  meters per minute. between
rolls 615 and 616. (This would, of course, 24    45                EP 0 305
123 B1                    46 The lower embossing roll 616 comprised a
the uppermost and lowermost embossing rolls was cylindrical steel roll 618
coated with approximately  forced against the lowermost surface of the web
1.90 cm of Shore A-50 durometer rubber 617.       610 under a contact
pressure of approx. 1965 - The rubber coating 617 had a multiplicity of
regu-  2068 kPa as measured using a pressure sensitive larly spaced,
hexagonally shaped, blind capillary   5   film such as Fuji Prescale Film,
as available from networks 655 about its periphery. The capillary   Fuji
Photo Film Company, Ltd. of Tokyo, Japan. networks had a density of
approximately 13.7per       The resultant "planar" microbubbled web 610
lineal cm by approximately 13.7 per linear cm.    exhibited a regularly
repeating pattern of mush - Each capillary network had a maximum cross -
room shaped surface aberrations 620, each having sectional dimension, as
measured across the flats  10   a highly thinned membrane 640 coincident
with its of the hexagon, of approximately 0.38 mm(i.e.,    point of maximum
amplitude and continuously 0.015 inches), and a sidewall length as measured
joined about its periphery to a relatively thicker along the side wall of
the hexagon, of approxi-   base portion 630. The density of microbubbled
mately 0.19 mm (i.e., 0.0075 inches), yielding a  surface aberrations 620
corresponded to the den - cross - sectional area of about 0.0013 square cm.
15  sity of the interstices in the outermost woven wire The depth of the
blind capillary networks was ap -  portion of the forming structure, i.e.,
approximately proximately 2.16 mm (0.085 inches). The outside   31.5
microbubbled surface aberrations per lineal diameter of roll 616 was
approximately 203 mm as  cm by approximately 31.5 microbubbled surface
measured in an undeformed condition, and its      aberrations per lineal
cm. The overall caliper of the width was approximately 152 mm. The portion
of  20  resultant "planar" microbubbled web 610 was ap - roll 616 subject
to deformation and pressure at the  proximately 0.229mm (0.009 inches), as
measured nip formed with roll 615 was 25.4 mm as measured  under a low load
condition of approximately 1.44 peripherally along, uppermost embossing
roll 615.  kPa (95 grams/in2). The microbubbled portions of The lowermost
embossing roll 616 exhibited a.     the surface aberrations of the opaque
web were 



maximum deformation of about 2.41 mm (0.095   25  substantially
transparent. The exemplary web had a inches), as measured at the centerline
connecting  physical appearance generally similar to those il- the axes of
rotation of rolls 615 and 616. The    lustrated in Figures 3, 4 and 13B.
deformation of roll 616 allowed the formation of a seal around the
uppermost embossing roll 615 and   MACROSCOPICALLY EXPANDED WEBS OF THE the
web 610, as generally shown in Figure 15.  30  PRESENT INVENTION The
deformable surface 617 of lowermost roll 616 was contacted by a fully
submerged, smooth        The detailed description contained herein has
surfaced, metal pressure roll 675, as it entered  to this point been
confined to the production of water tank 650. The pressure roll 675
exhibited a  microbubbled and/or microbubbled/microapertured diameter of
6.35 cm The contact pressure gen -   35  webs which are substantially
"planar", as that term erated by roll 675 was sufficient to remove any air
has been defined herein. In many instances, it may trapped in the blind
capillary networks 655 con -  be desirable to provide macroscopically
expanded tained on the surface 617 of lowermost roll 616.  webs which
exhibit patterns of microbubbled sur- The temperature of the water 660 in
tank 650 was  face aberrations on all or a portion of their surface.
approximately 90 C. The heated water 660 housed   40  In some instances, it
may even be desirable to in tank 650 was picked up by the blind capillary
macroscopically aperture all or a portion of the networks 655 on the
lowermost embossing roll 617.  surface of these webs to provide an ability
to As the water filled, blind capillary networks 655  rapidly transmit
fluids in combination with pre- approached the embossing nip formed between
viously unachievable characteristics. Webs of the rolls 615 and 616,
additional water 660 was  45  latter type may find particular utility as
non- sprayed by a water nozzle 685 onto the surface of  staining topsheets
in products such as sanitary the blind capillary networks. The water spray
con -  napkins. tacted the lowermost embossing roll 616 at a point
Commonly assigned U.S. Patent 4,609,518 is - approximately 12.5 mm ahead of
the nip. The       sued to Curro et al. on September 2, 1986 dis-
temperature of the water employed in the spray   50  closes multi - phase
method and apparatus for was approximately 92 [err] C. The volume of water
providing  macroscopically  expanded polymeric contained in the spray was
sufficient to flood the  webs  exhibiting   microscopic  patterns  of nip
and thereby compensate for any water lost by  microapertured surface
aberrations. The same ba- the blind capillary networks 655 during rotation
of  sic approaches outlined in the aforementioned lowermost embossing roll
616.                55  commonly assigned U.S. Patent to Curro et al. can
The force F[err] applied between rolls 615 and     be employed to provide
macroscopic profiling 616 was between approximately 6670 and 8000
and/or macroscopic aperturing of microbubbled Newtons. The water trapped in
the seal between    webs of the present invention. Several possible 25
47                EP 0 305 123 B1                   48 web configurations
are illustrated in cross -section  apertured macroscopic cross - section
deboss - in greatly enlarged form in Drawing Figures 16-   ments 817, i.e.,
they contact the macroscopically 21.
patterned forming structure 1300 on which the web Figure 16 is a simplified
schematic repre -   was transformed from  its substantially "planar"
sentation  of a substantially fluid - impervious,   5   condition. As with
web 710, the microbubbled macroscopically expanded microbubbled web 710
portions 840 of the surface aberrations 820 are which exhibits a pattern of
unapertured macro -   each continuously secured about their periphery to
scopic cross -section debossments 717, said web   a relatively thicker base
portion 830. also exhibiting a continuous pattern of mushroom     Webs of
the type shown in either Figure 16 or shaped surface aberrations 720, each
exhibiting a   10  Figure 20 may be created by subjecting an initially
relatively thin, upwardly oriented microbubbled   "planar" microbubbled web
of the present inven - portion 740 substantially coincident with its point
of  tion to macroscopic expansion generally in accor- maximum  amplitude
and continuously secured       dance with the teachings of the
aforementioned about its periphery to a relatively thicker base  commonly
assigned U.S. Patent 4,609,518 to Curro portion 730 originating in the
plane of the web.  15  et al. The macroscopically expanded, microbubbled
Macroscopically  expanded  and  macro - web 710 is shown prior to removal
from the        scopically apertured microbubbled polymeric web
macroscopically patterned forming structure 1300  910 shown in Figure 17
differs from  macro- on which it was transformed from its substantially
scopically expanded microbubbled polymeric web "planar" condition. (Note
that the highly enlarged   20  710 by virtue of the fact that the end walls
of the forming structure segments illustrated in Figure  macroscopic
debossments  917  are  macro - 16-21 are shown in a substantially flat
condition  scopically apertured at 919 to provide a high de- for
simplicity. If actually employed in either of the  gree of fluid
permeability. The upwardly oriented process embodiments illustrated in
Figures 12 or  mushroom  shaped surface aberrations 920 are 14, these
cross-sectional segments would be   25  otherwise identical to mushroom
shaped surface 



curvilinear in appearance.) Macroscopically pat-  aberrations 720, i.e.,
they exhibit a microbubbled terned forming structure 1300 is preferably
com-  portion 940 continuously secured about their pe- prised of a
multiplicity of relatively thin, identically  riphery to a relatively
thicker base portion 930. As apertured metal sheets 1310 which are bonded
to    can be seen in Figure 17, the macroscopically one another generally
in accordance with the   30  patterned forming structure employed to macro-
teachings of commonly assigned U.S. Patent        scopically expand and
macroscopically aperture 4,342,314 issued to Radel et al. to form a macro -
web 910 comprises only the integral laminate por - scopically patterned
integral laminate portion 1320.  tion 1320 of the forming structure 1300
shown in Underlying and preferably bonded to the integral  Figure 16.
Because the apertured layer 1330 is not laminate portion 1320 is another
layer 1330 con-   35  present in this embodiment, the unsupported end
taining a substantially continuous pattern of ap-  walls of the macroscopic
cross-section deboss- ertures 1340. The apertures 1340 are sized and
ments 917 are ruptured by the high pressure liquid spaced to permit air to
pass through, yet provide  stream used to transform the web from its sub-
support to the microbubbled web 710 in the areas  stantially "planar"
condition. coinciding with the end walls of the macroscopic  40
Macroscopically  expanded  and  macro - cross -section debossments 717 to
prevent rupture  scopically apertured web 1010 shown in Figure 21 of the
web in these areas.                        differs  from  macroscopically
expanded  and The substantially "planar" microbubbled web is
macroscopically apertured web 910 shown in Fig - preferably debossed in the
image of forming       ure 17 only with respect to the downward orienta -
structure 1300 by contacting it with a high pressure  45  tion of the
microbubbled portions 1040 of the sur- liquid stream, as generally taught
by commonly    face aberrations 1020 relative to the macroscopic assigned
U.S. Patent 4,609,518 issued to Curro et  debossments 1017 and macroscopic
apertures al.                                               1019, i.e.,
they contact the macroscopically pat- In the embodiment illustrated in
Figure 16, the  terned forming structure 1320 during the trans-
microbubbled portions 740 of surface aberrations  50  formation process.
Mushroom shaped surface ab- 720 are upwardly oriented during the
macroscopic  errations 1020 are otherwise identical to mushroom expansion
process, i.e., they do not contact for-  shaped surface aberrations 920,
i.e., they exhibit a ming structure 1300.
microbubbled portion 1040 continuously secured Figure 20 is a view of a web
810 generally    about their periphery to a relatively thicker base similar
to web 710 of Figure 16, but illustrating the  55  portion 1030. condition
existing when the microbubbled portions    It is also possible in
practicing the present 840 of the mushroom shaped surface aberrations
invention to produce substantially fluid - impervious 820 are downwardly
oriented relative to the un-   macroscopically expanded webs which limit
the 26    49                EP 0 305 123 B1                   50 area of
microbubbled surface aberrations to less  polymeric film directly onto a
composite forming than the entire surface of the web, e.g., to the
structure 1400 of the type shown in Figure 18 while endwalls of the
macroscopic cross - section de -  subjecting the film to vacuum to conform
it to the bossments and/or to the land areas, i.e., the non -  macroscopic
pattern of the forming structure. A debossed portions of the web. Figure 18
is an   5   second stage then follows in which a high pressure example of
such a web 1110 employing a pattern   liquid stream is utilized to form
surface aberrations of substantially  fluid - impervious macroscopic  1120
having highly thinned microbubbles 1140 at cross-section debossments 1117,
each macro-       their tips. Because of the geometry of the com- scopic
cross-section  debossment having  a       posite forming structure 1400,
microbubbled sur- microbubbled endwall 1119. Such substantially  l0  face
aberrations 1120 are formed only in the end - fluid impervious
macroscopically expanded webs    walls of the debossments 1117. permit much
greater degrees of freedom in visual     While either a single phase or a
multi -phase design while substantially maintaining the desired  process
may be utilized with forming structures of tactile response and noise
reduction characteristics  the type generally shown in Figure 18, other
con- of microbubbled webs of the present invention.  15  siderations such
as material type, degree of de - In the illustrated web embodiment 1110,
the   bossment, process costs, etc. may make one pro - microbubbled
portions 1140, which are continu-    cess more suitable than the other.
ously secured about their periphery to relatively    Web 1210 shown in
Figure 19 represents still thicker base portions 1130 of the mushroom
another possible embodiment of a substantially shaped surface aberrations
1120, are downwardly  20  fluid - impervious,  macroscopically  expanded,
oriented relative to the macroscopically patterned  microbubbled web of the
present invention. Web forming structure 1400 shown in Figure 18.
1210 has been microscopically expanded to pro - The  macroscopically
patterned, composite     vide a pattern of macroscopic debossments 1217
forming structure 1400 shown in Figure 18 can, if  therein. The web
exhibits both microbubbled land desired, be comprised of a multiplicity of
relatively  25  areas 1221 and microbubbled endwalls 1219 in the thin,
identically apertured metal sheets 1310 which  macroscopic cross -section
debossments 1217. As 



are bonded to one another via a substantially dry  can be seen from Figure
19, the downwardly ori - bonding process, such as diffusion bonding, to
ented microbubbled portions 1240 of the mush - form a macroscopically
patterned integral laminate  room shaped surface aberrations 1220 in web
1210 portion 1320 identical to that shown and described   30  are
continuously secured about their periphery to a in conjunction with Figure
17. Underlying and    relatively thicker base portion 1230 and are ori -
preferably bonded to the integral laminate 1320 is  ented in the same
direction as the downwardly another finer scale laminate forming structure
415,  oriented microbubbled portions 1140 of the mush - which can, if
desired, be identical to microbubble  room  shaped surface aberrations 1120
in the forming structure 415 shown in Figures 12 and 13.   35  microbubbled
endwalls 1119 of web embodiment A comparison of Figure 13, which shows
1110 shown in Figure 18. microbubble forming structure 415 in a greatly
The  composite  macroscopically - patterned enlarged condition, with Figure
18, which shows   three-dimensional forming structure 1500 shown
microbubble forming structure 415 enlarged to a   in Figure 19 preferably
comprises a multiplicity of much lesser degree, helps to illustrate the dif
-   40  thin metal sheets 1510 exhibiting coinciding pat- ference between
"macroscopically expanded" and   terns of macroscopic cross-section
apertures "planar" microbubbled webs of the present inven -  which, when
stacked upon one another, form tion.
capillary networks corresponding to macroscopic A macroscopically expanded,
microbubbled       cross -section debossments 1217. The underlying web 1110
of the type shown in Figure 18 can be   45  microbubble forming structure
415 can, if desired, produced utilizing a single stage high pressure   be
identical to the one utilized in the forming liquid stream of the type
generally illustrated in  structure embodiment 1400 shown in Figure 18.
Figure 12 when a macroscopically patterned com -  The multiplicity of
capillary networks corresponding posite forming structure 1400 is employed
in lieu of  to microbubbled surface aberrations 1220 in the the microbubble
forming structure 415 shown by   50  non - debossed land areas 1221 of the
web 1210, itself in Figures 12 and 13.                      are provided by
the pattern of the smaller ap - Alternatively, the web can be processed in
two  ertures 1515 in the thin metal sheets 1510. These sequential forming
phases, as generally disclosed  smaller apertures also form continuous
passage - in commonly assigned U.S. Patent 4,609,518 is -   ways
interconnecting the uppermost and lowermost sued to Curro et al. on
September 2, 1986. In the   55  surfaces of the entire stack of metal
sheets 1510. A latter case, the macroscopically expanded, micro-  porous
support layer, which can be identical to bubbled web 1110 can be produced
by feeding a     layer 417, is preferably provided near the upper- reheated
polymeric web or by extruding a molten   most surface of the forming
structure to provide 27    51                EP 0 305 123 B1
52 support to the microbubbles to be formed in the   bossments 1217 could
then be passed through a land areas 1221 of the film. Depending upon the
hydraulic nip of the type generally illustrated in size of the apertures
1515 and the thickness of the  Figure 14 prior to removal from  the macro-
sheets 1510, the porous layer 417 is frequently   scopically patterned
forming structure 1500. If de - positioned beneath the first or second
apertured   5   sired, the web could be maintained at an elevated metal
sheet 1510 in the stack. In the embodiment  temperature or reheated to
soften it prior to pass - illustrated in Figure 19, it is shown immediately
ing it through the aforementioned hydraulic nip to beneath the first such
sheet 1510. Thus the surface  provide improved conformability of the film
to the aberrations 1220 in the non-debossed land areas   fine-scale pattern
of capillary networks comprising 1221 of web 1210 correspond to the
apertures  io  apertures 1515 in uppermost metal sheet 1510. 1515 in the
uppermost thin metal sheet 1510.      The resultant web would exhibit
macroscopic Because the layer 417 is porous, air which    cross-section
debossments 1217 and microbub- would otherwise be trapped by the web in the
bled surface aberrations 1220 only in its non- capillary networks
comprising apertures 1515 in   debossed land areas 1221. uppermost metal
sheet 1510 is allowed to vent  is    From the description contained herein,
it is through the continuous passageways formed by      clear that webs of
the present invention provide a the coinciding apertures 1515 in the
underlying   unique combination of characteristics previously stack of
metal sheets 1510. This permits formation  unobtainable in a single layer,
substantially fluid- of microbubbled surface aberrations 1220 in the
impervious polymeric web, i.e., cloth-like visual land areas 1221 of the
web without compression of  20  and tactile impression, softness,
conformability, the air contained in the capillary networks com-  and
little or no "noise" when subjected to move- prising apertures 1515 in
uppermost metal sheet   ment, particularly when used as a substantially
1510.                                            fluid-impervious backsheet
in a disposable ab- As will be appreciated, the exact configuration
sorbent bandage worn under the clothing. of the composite macroscopically
patterned three -   25  While the present invention has been de -
dimensional forming structure 1500 is only in -   scribed primarily in the
context of a backsheet for a tended to be exemplary. Many variations of con
-  disposable absorbent bandage, it is recognized that 



struction are possible, depending upon whether    the present invention may
also be practiced to microbubbled surface aberrations 1220 are desired
advantage in many other applications and envi - only in the land areas
1221, only in the end walls  30  ronments. 1219 of the macroscopic
cross-section deboss- ments 1217, or both.
Clalms The mushroom shaped surface aberrations 1220 in the land areas 1221
of macroscopically    1. A substantially fluid-impervious, microbub-
expanded web 1210, the macroscopic cross-   35       bled polymeric web
which exhibits very low section debossments 1217 and the mushroom
levels of noise when subjected to movement shaped surface aberrations 1220
in the end walls     as well as a soft and cloth - like tactile im - 1219
of the macroscopic cross -section deboss-       pression on at least one of
its surfaces, said ments may be formed by utilizing a single stage
cloth - like surface of said web exhibiting a high pressure liquid stream
of the type generally  40  pattern of discrete surface aberrations which
illustrated in Figure 12 in conjunction with a com -  are not individually
discernible to the normal posite macroscopically patterned three - dimen -
naked eye when the perpendicular distance sional forming structure 1500 of
the type generally  between said web and the observer's eye is at shown in
Figure 19.                                  least 305 mm each of said
surface aberrations Should it be desirable to provide microbubbled   45
having a base portion and an end portion, each surface aberrations 1220
only in the non-debos-      of said surface aberrations further having its
sod land areas 1221 of the macroscopically ex-       amplitude oriented
substantially perpendicular panded web 1210, this could be achieved in
to the surface in which said surface aberration stages. A substantially
planar polymeric web could   originates, the end portion of each of said
first be subjected to vacuum while in a heated   50  surface aberrations
comprising at least one condition to cause it to conform to the macroscopic
microbubble substantially coinciding with the profile of the composite
forming structure 1500.     point of maximum amplitude of the surface The
vacuum employed should be insufficient to        aberration to which it is
continuously joined form microbubbled surface aberrations 1220 in ei-
about its periphery, said microbubble com - ther the land areas 1221 of the
web or the end   55  prising a highly flexible, substantially fluid- walls
1219 of the macroscopic cross -section de -    impervious, continuous
membrane which is bossments 1217. The macroscopically expanded
thinner than the base portion of said surface web containing macroscopic
cross-section de-         aberration, said microbubble further exhibiting
28    51                EP 0 305 123 B1                   52 support to the
microbubbles to be formed in the   bossments 1217 could then be passed
through a land areas 1221 of the film. Depending upon the   hydraulic nip
of the type generally illustrated in size of the apertures 1515 and the
thickness of the  Figure 14 prior to removal from the macro - sheets 1510,
the porous layer 417 is frequently  scopically patterned forming structure
1500. If de - positioned beneath the first or second apertured   5   sired,
the web could be maintained at an elevated metal sheet 1510 in the stack.
In the embodiment  temperature or reheated to soften it prior to pass -
illustrated in Figure 19, it is shown immediately  ing it through the
aforementioned hydraulic nip to beneath the first such sheet 1510. Thus the
surface  provide improved conformability of the film to the aberrations
1220 in the non-debossed land areas   fine -scale pattern of capillary
networks comprising 1221 of web 1210 correspond to the apertures  10
apertures 1515 in uppermost metal sheet 1510. 1515 in the uppermost thin
metal sheet 1510.     The resultant web would exhibit macroscopic Because
the layer 417 is porous, air which    cross-section debossments 1217 and
microbub- would otherwise be trapped by the web in the      bled surface
aberrations 1220 only in its non- capillary networks comprising apertures
1515 in   debossed land areas 1221. uppermost metal sheet 1510 is allowed
to vent  15    From the description contained herein, it is through the
continuous passageways formed by      clear that webs of the present
invention provide a the coinciding apertures 1515 in the underlying
unique combination of characteristics previously stack of metal sheets
1510. This permits formation  unobtainable in a single layer, substantially
fluid- of microbubbled surface aberrations 1220 in the   impervious
polymeric web, i.e., cloth-like visual land areas 1221 of the web without
compression of  20  and tactile impression, softness, conformability, the
air contained in the capillary networks come -  and little or no "noise"
when subjected to move - prising apertures 1515 in uppermost metal sheet
ment, particularly when used as a substantially 1510.
fluid - impervious backsheet in a disposable ab - As will be appreciated,
the exact configuration  sorbent bandage worn under the clothing. of the
composite macroscopically patterned three -   25  While the present
invention has been de - dimensional forming structure 1500 is only in -
scribed primarily in the context of a backsheet for a tended to be
exemplary. Many variations of con -  disposable absorbent bandage, it is
recognized that struction are possible, depending upon whether    the
present invention may also be practiced to 



microbubbled surface aberrations 1220 are desired  advantage in many other
applications and envi - only in the land areas 1221, only in the end walls
30  ronments. 1219 of the macroscopic cross-section deboss- ments 1217, or
both.                              Claims The mushroom shaped surface
aberrations 1220 in the land areas 1221 of macroscopically    1. A
substantially fluid-impervious, microbub- expanded web 1210, the
macroscopic cross-   35       bled polymeric web which exhibits very low
section debossments 1217 and the mushroom            levels of noise when
subjected to movement shaped surface aberrations 1220 in the end walls
as well as a soft and cloth -like tactile im - 1219 of the macroscopic
cross-section deboss-        pression on at least one of its surfaces, said
ments may be formed by utilizing a single stage      cloth-like surface of
said web exhibiting a high pressure liquid stream of the type generally  40
pattern of discrete surface aberrations which illustrated in Figure 12 in
conjunction with a com -  are not individually discernible to the normal
posite macroscopically patterned three-dimen-        naked eye when the
perpendicular distance sional forming structure 1500 of the type generally
between said web and the observer's eye is at shown in Figure 19.
least 305 mm each of said surface aberrations Should it be desirable to
provide microbubbled   45  having a base portion and an end portion, each
surface aberrations 1220 only in the non-debos-      of said surface
aberrations further having its sed land areas 1221 of the macroscopically
ex-       amplitude oriented substantially perpendicular panded web 1210,
this could be achieved in           to the surface in which said surface
aberration stages. A substantially planar polymeric web could   originates,
the end portion of each of said first be subjected to vacuum while in a
heated   50  surface aberrations comprising at least one condition to cause
it to conform to the macroscopic  microbubble substantially coinciding with
the profile of the composite forming structure 1500.     point of maximum
amplitude of the surface The vacuum employed should be insufficient to
aberration to which it is continuously joined form microbubbled surface
aberrations 1220 in ei -   about its periphery, said microbubble com - ther
the land areas 1221 of the web or the end   55  prising a highly flexible,
substantially fluid- walls 1219 of the macroscopic cross -section de -
impervious, continuous membrane which is bossments 1217. The
macroscopically expanded         thinner than the base portion of said
surface web containing macroscopic cross-section de-         aberration,
said microbubble further exhibiting 28    53                EP 0 305 123 B1
54 * C   L   M   S * a maximum internal cross -sectional area, as
high elongation characteristic, as measured measured in its fully expanded
condition in a      prior to transformation into said microbubbled first
plane oriented perpendicular to the am-      web, said polymeric material
further exhibiting plitude of said surface aberration, which is       a
tendency to strain harden when subjected to greater than the minimum
internal cross-    5     elongation during its transformation into said
sectional area of said relatively thicker base     microbubbled web.
portion to which it is continuously joined about its periphery, as measured
in a second plane   8  A web according to claim 7, wherein said oriented
parallel to said first plane, said        polymeric material comprising
said web is microbubble creating a discontinuity which   10    selected
from: linear low - density polyethyl - reduces the resistance to
compression and          ene; blends of linear low density polyethylene
shear of said surface aberration as well as the    and low density
polyethylene; linear very - overall flexural rigidity of said web, whereby
low - density  polyethylene;  and   poly - said reduced resistance to
compression and         ester/polyether block co - polymers. shear of each
of said surface aberrations pro -   15 vides that surface of said web
containing said  9. A web according to any one of claims 1 -8, microbubbles
with a tactile impression which is    wherein there are substantially no
planar areas generally perceived as soft and cloth - like       large
enough to inscribe a 0.1 mm diameter while said reduced overall flexural
rigidity of    circle on the surface of said web exhibiting said web
minimizes the ability of said web to  20  said microbubbled surface
aberrations. generate noise when said web is subjected to movement.
10. A web according to any one of the preceding claims further exhibiting a
macroscopically 2. A web according to Claim 1 wherein each of
expanded,  three-dimensional  pattern  of said surface aberrations exhibits
a maximum   25   macroscopic  cross - section   debossments cross sectional
dimension of no more than          along at least a portion of its surface
where 0.635 mm, preferable no more than 0.381 mm         said microbubbled
surface aberrations are as measured in a plane oriented perpendicular
present. 



to the amplitude of said surface aberration with the microbubble in its
fully expanded con-   30  11. A web according to claim 10, wherein said
dition.                                            macroscopic
cross-section debossments are oppositely oriented from said microbubbled 3
A web according to either one of claims 1 and      surfaced aberrations. 2,
wherein said pattern of surface aberrations has a density of at least 387
per square  35  12. A web according to either one of claims 10 or
centimeter and a maximum center-to-center          11, wherein at least a
portion of said macro - distance of 0.635 mm.
scopic cross - section debossments include a macroscopic cross - section
aperture coinci - 4. A web according to any one of claims 1 -3
dent with the point of maximum amplitude of wherein said pattern of
microbubbled surface   40  said macroscopic cross-section  deboss-
aberrations comprises a regularly repeating        ments, whereby said web
is thereby made pattern.                                           pervious
to the rapid transmission of fluid in those areas containing said
macroscopic 5. A web according to claim 4, wherein said pat -     cross -
section apertures. tern  of microbubbled  surface  aberrations   45
comprises a regularly spaced pattern.          13. A web according to claim
1, said web further including  a  predetermined   pattern  of 6. A web
according to any one of claims 1 -5,         microapertured surface
aberrations along pre - wherein the non - microbubbled portions of
determined portions of its surface, said web said polymeric web are opaque
and said  so        thereby being made pervious to the transmis -
microbubbled portions of said surface aberra -     sion of fluid in those
areas containing said tions in said web are sufficiently thinned that
microapertured surface aberrations they appear translucent. 14. A web
according to claim 13, wherein said 7. A web according to any one of the
preceding  55    microapertured surface abberations and said claims wherein
the polymeric material com -        microbubbled surface aberations are
oriented prising said web exhibits a low degree of mo -     in the same
direction, are of substantially the lecular orientation, a low yield
strength and a    same size and are arrayed in substantially the 29    55
EP 0 306 123 B1                    5 *       same pattern, whereby the
surface of said web         (c) removing said permanently deformed
containing said microapertured and micro-            web from said forming
member; bubbled surface aberrations exhibits a sub-          characterised
in that said deforming step stantially uniform cloth - like visual and
tactile   does not rupture said web such that each of impression.
5         said surface aberrations includes at least one microbubble
substantially coinciding 15. A disposable absorbent bandage which resists
with the point of maximum amplitude of the the generation of noise when
subjected to in -       surface aberration to which it is continu - use
movement by the wearer, said bandage             ously joined  about its
periphery, said comprising:                               10
microbubble comprising a highly flexible, (a) an absorbent element for
receiving dis -       substantially fluid -impervious, continuous charged
body fluids; and                           membrane which is thinner than
the base (b) a backsheet comprised of a polymeric           portion of said
surface aberration, said web as described in any of Claims 1 -11
microbubble further exhibiting a maximum secured in superposed relation to
the sur-   15    internal cross -sectional area, as measured face of said
absorbent element which is           in its fully expanded condition in a
first furthest removed from the wearer in - use to       plane oriented
perpendicular to the am - retain body fluids received in said absorbent
plitude of said surface aberration, which is element.
greater than the minimum internal cross- 20        sectional area of said
relatively thicker base 16. A disposable absorbent bandage according to
portion to which it is continuously secured claim 15, including a
fluid-pervious topsheet        about its periphery, as measured in a sec -
secured in superposed relation to the surface        ond plane oriented
parallel to said first of said absorbent element which is positioned
plane; closest to the wearer in-use to permit body   25 fluids deposited
thereon to be transmitted to  18. A method according to claim 17, wherein
said said absorbent element, said topsheet being        liquid is applied
to the exposed surface of said comprised of a polymeric web according to
web of substantially planar fluid-impervious any of Claims 12-14.
polymeric film by directing a substantially un - 



30      constrained liquid stream, which is substan- 17. A continuous
method for forming a substan-        tially stationary in the direction of
travel of said tially fluid - impervious microbubbled poly -      moving
web, substantially uniformly against the meric web, said web being formed
with a pat-       exposed surface of said moving polymeric web tern of
discrete surface aberrations which are     while said web is supported on
said forming not individually discemable to the normal na -   35  member,
said substantially unconstrained liq - ked eye when the perpendicular
distance be -       uid stream having sufficient force and mass tween said
web and the observer's eye is at       flux to cause said moving polymeric
web to be least 305mm, said web exhibiting very low          permanently
deformed toward said forming levels of noise when subjected to movement,
member upon contact therebetween, such that said method comprising the
known steps of:    40   said polymeric web substantially conforms to (a)
continuously bringing a web of sub -        the image of said first pattern
of apertures in stantially planar, fluid - impervious poly -    said
forming member to provide a pattern of meric film into contacting relation
with a      surface aberrations in said web, each of said continuous,
moving forming member ex -          surface aberrations having a base
portion and hibiting a first pattern of apertures sub -   45  an end
portion, the end portions of said sur - stantially corresponding to said
surface ab -   face aberrations formed in said web being errations and
extending from the outermost      supported on a porous support member se -
to the innermost surface of said forming        cured in underlying
relation to the innermost member;
surface of said forming member while said (b) permanently deforming said
web toward  50   surface aberrations remain subject to the in - said
forming member by applying a liquid        fluence of said substantially
stationary liquid to the exposed surface of said web such         stream,
said porous support member exhibiting that said web of polymeric material
acquires    a second pattern of apertures smaller in size a pattern of
surface aberrations substantially  and higher in frequency than the
apertures in coinciding with the image of said first pat -   55  said
forming member, whereby the end portion tern of apertures in said forming
member;       of each of said surface aberrations is highly and
thinned without being ruptured by said liquid stream to form a microbubble
substantially 30    57                EP 0 305123 B1                     58
* C   L   M   S coinciding with the point of maximum am -      23. A method
according to any one of claims 18, plitude of the surface aberration to
which it is   21 and 22, wherein said porous support continuously joined
about its periphery.           member supporting the end portions of said
surface aberrations while they are subject to 19. A method according to
claim 17 wherein said   5   the influence of said substantially stationary
liquid is applied to the exposed surface of said   liquid stream comprises
a woven wire mesh web of substantially planar, fluid - impervious    having
a filament density of at least 65 fila- polymeric film by contacting the
exposed sur -     ments per lineal cm by 315 filaments per lineal face of
said polymeric web with a resiliently      cm. deformable roll having a
multiplicity of blind,  10 liquid-filled capillary networks about its pe -
24. A method according to any one of claims 18 riphery while said web is
supported on said        and 21 -23 , wherein said liquid stream  is
forming member and applying sufficient force       applied to the exposed
surface of said poly- between said forming member and said resil -
meric web from high pressure spray nozzles, iently deformable roll to at
least partially col-   1S  liquid being supplied to said spray nozzles at a
lapse said blind, liquid-filled capillary net-     pressure of at least
about 350 N/cm[err] (500 works on said resiliently deformable roll,
PSIG). thereby causing the liquid contained therein to permanently deform
said web toward said       25. A continuous method according to any one of
forming member without rupturing said web   20     claims 18 and 21 -24 ,
said method further such that said web of polymeric material ac-
comprising the steps of: quires a pattern of surface aberrations sub-
(d) supporting said moving, substantially stantially coinciding with the
image of said first   fluid-impervious microbubbled web on a pattern of
apertures in said forming member          second, macroscopically pattemed,
moving due to the hydraulic pressure exerted by the   25    three
-dimensional forming member; liquid initially contained in said blind
capillary   (e) subjecting said microbubbled web to a networks, each of
said surface aberrations in -      second substantially unconstrained
liquid cluding at least one microbubble substantially       stream having
sufficient force and mass flux coinciding with the point of maximum am -
to cause said moving microbubbled poly - 



plitude of the surface aberration to which it is  30  meric web to be
permanently deformed continuously joined about its periphery.
substantially in the image of said second macroscopically patterned, three
- dimen - 20. A method according to any one of claims 17-          sional
forming member; and 19 , wherein the density of said microbubbled
(f) removing said macroscopically patterned, surface abberations formed in
said web is at  35     three - dimensional, substantially fluid - im -
least 387 per square centimeter and the              pervious microbubbled
web from said sec - maximum center -to -center distance between
ond forming member. adjacent surface aberrations is 0.635 mm (0.025
inches).                                26. A method according to claim 25,
including the 40      step  of macroscopically  aperturing  said 21. A
method according to claim 18, wherein said       macroscopically expanded,
three -dimensional liquid in said unconstrained liquid stream         web
at predetermined points along its surface comprises water and said water in
said un -        to render said web pervious to the transmis - constrained
liquid stream  is preheated to a       sion of fluid at said predetermined
points. temperature between about 40[err]C and about  45 90 C, whereby said
web remains in a sub -      27. A method according to either of claims 25
and stantially solid state throughout said process,    26 wherein the
microbubbled portions of said thereby substantially preserving the physical
surface aberrations in said web are oriented properties and thermo
-mechanical history of      toward said second liquid stream when said the
incoming web of polymeric material.    so      microbubbled web is being
macroscopically expanded in the image of said second forming 22. A method
according to claim 21 including the       member. step of applying a spray
of cooling liquid to the exposed surface of said microbubbled web       28.
A method according to claim 19, wherein said prior to removing said web
from said forming   55  substantially planar polymeric web is preheat -
member to prevent roping of said web due to        ed by the liquid carried
by said blind capillary the effects of tension.
networks on said resiliently deformable roll prior to being fed into the
nip formed between 31    59                EP0305123B1
60 said forming member and said resiliently de -  36. A method to either
one of claims 34 and 35, formable roll to provide easier conformation of
including the step of macroscopically aper- said web to said forming
member.                   turing said macroscopically expanded, three-
dimensional web at predetermined points 29. A method according to either
one of claims 19   5  along its surface to render said web pervious and 28,
wherein the microbubbled portion of       to the transmission of fluid at
said predeter- each of said surface aberrations is supported      mined
points prior to removal of said web from throughout the web deformation
process to          said second forming structure. prevent rupture thereof
by a porous underlying support member located adjacent the inner-   10  37.
An apparatus for carrying out the method of most surface of said forming
member.               any one of claims 18 and 21 -27, said ap - paratus
comprising: 30. A method according to any one of claims 19,          (a) a
continuous forming member (415, 416, 28 and 29 wherein said blind capillary
net -         516, 417, 517), exhibiting a first pattern of works are
filled with liquid by immersion   15       apertures substantially
corresponding to through a liquid bath.                                said
surface aberrations (420) and extend- ing from the outermost to the
innermost 31. A method according to claim 30, wherein said         surface
of said forming member (415); resiliently deformable roll is subjected to
(b) drive means for continuously moving compression while it is immersed in
said liquid  20  said continuous forming member (415); bath to evacuate the
air from said blind capil -      (c) means for continuously bringing said
lary networks before they are filled with liquid.    substantially  fluid -
impervious  polymeric web (410, 510) in contacting relation with 32. A
method according to either one of claims 19        said moving forming
member (415); and 28, wherein said blind capillary networks   25   (d)
means (465) for applying a substantially are filled with liquid by flooding
the nip formed     unconstrained liquid stream (470), which is between said
forming member and said resil -          substantially stationary in the
direction of iently deformable roll.                              travel of
said moving web, substantially uniformly to the exposed surface of said 33.
A method according to either one of claims 19   30   moving polymeric web
while said web is 



and 28 , wherein said blind capillary networks       supported on said
forming member (415), are filled with liquid by directing a spray of
said  substantially  unconstrained  liquid liquid into the nip formed
between said forming      stream  (470) having sufficient force and member
and said resiliently deformable roll.         mass flux to cause said
moving polymeric 35        web (410) to be permanently deformed to - 34. A
method according to any one of claims 19           ward said forming member
(415) upon and 28-33, further including the steps of:           contact
therebetween, such that said poly - (e) supporting said moving microbubbled
meric web substantially conforms to the web on a second, macroscopically
pat -             image of said first pattern of apertures in terned,
moving, three -dimensional forming   40    said forming member (415) to
provide a member;                                            pattern of
surface aberrations (420, 520), in (f) subjecting said web to a liquid
stream         said web, (410, 510), each of said surface having sufficient
force and mass flux to           aberrations (420, 520) having a base
portion cause said moving microbubbled polymeric           and an end
portion; and web to be permanently deformed substan -   45      (e) means
(489 - 492) for removing said tially in the image of said second macro-
permanently deformed polymeric web from scopically  patterned, three
-dimensional          said forming member; characterised in that forming
member; and                                said apparatus also comprises
(g) removing said macroscopically pat-            f) a porous support
member (417,517), se - terned, three - dimensional, substantially  50
cured in underlying relation to the innermost fluid -impervious
microbubbled web from            surface of said forming member (416,516),
said second forming member.                        for supporting the end
portions of said sur- face aberrations formed in said web 35. A method
according to Claim 33, wherein said         (410,510) while said surface
aberrations microbubbles are oriented so that they do not  55    remain
subject to said substantially sta- contact said second, macroscopically
pat-            tionary liquid stream, said porous support terned, three -
dimensional forming member.          member (417,517) exhibiting a second
pat - tern of apertures smaller in size and higher 32    61
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apertures in said for -      capillary networks (655) on said resiliently
ming member (416, 516), whereby the end            deformable roll (616),
thereby causing the portion (40) of each  of said surface aberra -
liquid contained therein to permanently de - tions is thinned without being
ruptured by         form said web toward said forming member said liquid
stream to form a microbubble   5       (615) without rupturing said web
(610) such (440, 540) substantially coinciding with the      that said web
of polymeric material acquires point of maximum amplitude of the surface
a pattern of surface aberrations (620) sub- aberration to which it is
continuously joined      stantially coinciding with the image of said about
its periphery, said microbubble (440,        first pattern of apertures in
said forming 540) comprising a highly flexible, substan -   10  member
(615) due to the hydraulic pressure tially fluid - impervious, continuous
mom -        exerted by the liquid initially contained in brane which is
thinner than the base portion       said blind capillary networks, 655,
each of (30) of said surface aberration, said micro -      said surface
aberrations including at least bubble further exhibiting a maximum inter -
one microbubble (640) substantially coin - nal cross -sectional area, as
measured in  15      ciding with the point of maximum amplitude its fully
expanded condition in a first plane      of the surface aberration (620) to
which it is oriented perpendicular to the amplitude of         continuously
joined about its periphery, said said surface aberration, which is greater
microbubble comprising a highly flexible, than the minimum internal cross -
sectional        substantially fluid-impervious, continuous area of said
relatively thicker base portion   20  membrane which is thinner than the
base (30) to which it is continuously secured           portion of said
surface aberration, said about its periphery, as measured in a sec -
microbubble  (640) further exhibiting  a ond plane oriented parallel to
said first          maximum internal cross -sectional area, as plane.
measured in its fully expanded condition in 26        a first plane
oriented perpendicular to the 38 An apparatus for carrying out the method
of           amplitude of said surface aberration (620), any one of claims
19 and 28-38, said ap-             which is greater than the minimum
internal paratus comprising;                                  cross -
sectional area of said  relatively (a) a continuous forming member (615) ex
-         thicker base portion to which it is continu - hibiting a
substantially continuous first pat -   30  ously secured about its
periphery, as mea - 



tem  of apertures corresponding to said            sured in a second plane
oriented parallel to surface aberrations (620) and extending
said first plane. from the outermost to the innermost surface of said
forming member (615);                PatentansprUche (b) drive means for
continuously moving   35 said continuous forming member (615);        1.
Eine im wesentlichen Fluid - undurchlassige, (c) means for continuously
bringing said         mit Mikrobldschen ausgebildete polymerische polymeric
web (610) in contacting relation       Bahn, welche sehr niedrige
Gerguschpegel, with said moving forming member (615);           wenn sie
einer Bewegung unterworfen ist, so - and
40      wie auf mindestens einer ihrer Oberflachen (d) means for removing
said web (610) from      einen weichen und textilghnlichen BerUh- said
forming member (615), after permanent      rungseindruck autweist, wobei
die genannte deformation of said web; characterlsed in       textilihnliche
Oberflache der genannten Bahn that said apparatus comprises:
ein Muster von Einzel - Oberflichen - Aberra - (e) a resiliently deformable
roll (616) having   45  tionen aufweist, welche fur das normale nackte a
multiplicity of blind capillary networks      Auge, wenn der lotrechte
Abstand zwischem (655) about its periphery positioned so as to   der
genannten Bahn und dem Auge des Be - contact the exposed surface of said
sub -        obachters mindestens 305 mm ist, nicht indi - stantially
planar polymeric web (610) while     viduell unterscheidbar sind, wobei
jede der said web is supported on said forming   5o      genannten
Oberflachen - Aberrationen  einen member (615);
BasisabschniKt und einen Endabschnift auf- (f) means (650, 675) for filling
said blind     weist, und  waiters jade  der genannten capillary networks
(655) with liquid before      Oberflichen-Aberrationen ihre Amplitude im
they contact said polymeric web (610); and       wesentlichen lotrecht zu
der Oberflache, in (g) means for applying sufficient force be -   55
welcher die genannte Oberfilchen-Aberration tween said forming member (615)
and said        ihren Ausgang nimmt, ausgerichtet hat, wobei resiliently
deformable roll (616) to at least   der Endabschnitt eliner jeden der
genannten partially collapse said blind, liquid-filled
Oberflichen-Aberrationen  mindestens  ein 33    63                EP 0 305
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umfarlt, welches im wesentli -      MikroblIschen - Oberflachen -
Aberrationen ein chen mit dem Punkt der maximalen Amplitude        sich
regelmaBig wiederholendes Muster um - der Oberflachen - Aberration, an
welcher es      faft. kontinuierlich um seine Peripherie angef~gt ist,
koinzidiert, wobel das genannte Mikrobllaschen   s   S. Eine Bahn nach
Anspruch 4, bei welcher das eine hochflexible, im wesentlichen Fluid - un -
genannte   Muster  von   MikroblIschen - durchlissige kontinuierliche
Membran aufweist,    Oberflichen-Aberrationen  ein  regelmiflig welche
dlnner ist als der Basisabschnitt der      beabstandetes Muster umfaBt.
genannten Oberflachen -Aberration, wobei das genannte MikroblIschen
weiters, gemessen in  ro  8. Eine Bahn nach einem der AnsprUche 1 bis 5,
seinem voll expandierten Zustand, in einer zur    bei welcher die nicht mit
MikroblIschen aus - Amplitude der genannten Oberfilichen - Aber -
gebildeten Abschnitte der genannten polyme - ration lotrecht ausgerichteten
ersten Ebene       rischen Bahn undurchsichtig sind und die ge - eine
innere Zone mit maximalem Querschnitt        nannten mit Mikroblaschen
ausgebildeten Ab - aufweist, welche groBer ist als die kleinste  15
schnitte der genannten Oberflachen - Aberra - innere Querschnittszone des
genannten relativ    tionen in der genannten Bahn hinreichend dickeren
Basisabschnitts, an welchem  es         dUnner gemacht sind, daB sie
lichtdurchlassig kontinuierlich um seine Peripherie angefUgt ist,
erscheinen. gemessen in elner zweiten Ebene, welche parallel zur genannten
ersten Ebene ausge-   20  7. Eine Bahn nach einem der vorhergehenden
richtet jst, wobei das genannte Mikroblischen     AnsprUche, bei welcher
das polymerische eine Diskontinuitat hervorruft, welche den WI -
Material, weiches die genannte Bahn umfaBt, derstand der genannten
Oberflachen - Aber -       elnen niedrigen Grad an Molekularausrichtung,
ration gegenfiber Kompression und Absche -        eine niedrige Festigkeit
bei Strecken und hohe rung so wie die Gesamtbiegesteifigkeit der  26
Dehnungseigenschaften,   gemessen   vor genannten Bahn reduziert, wodurch
der ge -        Transformation zur genannten mit Mikroblas - nannte
reduzierte  Widerstand  gegen~ber         chen ausgebildeten Bahn,
aufweist, wobei das Kompression und Abscherung elner jeden der
genannte polymerische Material weiters eine genannten  Oberflachen
-Aberrationen  jene        Tendenz zum Kaltverfestigen aufweist, wenn
Oberflache der genannten Bahn, welche die  3o     es wahrend seiner
Transformation zur ge - genannten Mikroblaschen enthalt, mit elnem
nannten mit MikroblIschen versehenen Bahn 



Berlhrungseindruck versieht, welcher allge -      Dehnung unterworfen ist.
mein als welch und textilihnlich empfunden wird, wihrend die genannte
reduzierte Ge -    8. Elne Bahn nach Anspruch 7, bei welcher das
samtbiegesteifigkeit der genannten Bahn die  35   genannte die genannte
Bahn umfassende po - FShigkeit der genannten Bahn, Gerausch zu
lymerische Material ausgewhilt ist aus: linea - erzeugen, wenn die genannte
Bahn elner Be -       rem  Polyethylen mit geringer Dichte; Mi - wegung
unterworfen ist, minimiert.               schungen aus linearem Polyethylen
mit gerin - ger Dichte und Polyethylen mit geringer 2. Eine Bahn nach
Anspruch 1, bei welcher jede   40  Dichte; linearem Polyethylen mit sehr
geringer der genannten Oberflachen - Aberrationen eine     Dichte; und
PolyesterlPolyether - Blockcopo - maximale Querschnittsdimension von nicht
lymeren. mehr als 0,635 mm, vorzugswelse nicht mehr als 0,381 mm, gemessen
in einer zur Ampli -   9. Eine Bahn nach einem der AnsprUche 1 bis 8, tude
der genannten Oberflachen -Aberration   45   bei welcher es im wesentlichen
keine planen lotrecht ausgerichteten Ebene, aufweist, mit      Zonen gibt,
welche groR genug sind, um einen dem Mikroblischen in seinem voll
expandier-       0,1 mm - Durchmesser - Kreis auf der Ober - ten Zustand.
flache der genannten Bahn, welche die ge - nannten als Mikrobldschen
ausgebildeten 3. Eine Bahn nach einem der Ansprtche 1 und 2,  5o
Oberflachen - Aberrationen aufweist, einzu - bei welcher das  genannte
Muster von             schreiben. Oberflachen -Aberrationen eine Dichte von
mindestens 387 pro cm2 und einen maximalen    10. Eine Bahn nach elnem der
vorhergehenden Mittelpunkt - zu - Mittelpunkt- Abstand    von    AnsprUche,
welche weiters tIngs mindestens 0,635 mm aufweist.                       56
einem Abschnitt ihrer Oberfliche, wo die ge - nannten Mikrobldschen -
Oberflichen - Aber - 4. Eine Bahn nach elnem der Ansprlche 1 bis 3,
rationen vorhanden sind, ein makroskopisch bei welcher das  genannte
Muster von             expandiertes, dreidimensionales Muster von 34    65
EP 0 305 123 61                   66    | |||| ||| ||||| ||||| || *ir     C
LM S Tiefpr~gungen mit makroskopischem  Quer-           jenigen Oberflache
des genannten absor - schnitt aufweist.
bierenden Elements befestigt ist, welche beim Gebrauch vom Trager am
weitesten 11. Elne Bahn nach Anspruch 10, bel welcher die         entfemt
ist, um im genannten absorbieren - genannten Tiefpragungen mit makroskopi-
s         den Element aufgenommene Kdrperfluide schem   Querschnift  von
den  genannten            zurackzuhalten. Milkroblaschen - Oberftichen -
Aberrationen entgegengesetzt ausgerichtet sind.            16. En
wegwerfbarer absorbierender Verbandstoff nach Anspruch 15, welcher ein
Fluid - durch - 12. Eine Bahn nach einem der AnsprUche 10 oder  tO
lassiges Deckblatt inkludiert, welches in Ober - 11, bei welcher mindestens
ein Abschnitt der      einandergelegter Beziehung  an  derjenigen genannten
Tiefpragungen mit makroskopi -          Oberflache des genannten
absorbierenden schem Querschnitt eine Offnung mit makro -        Elements,
welche im Gebrauch am nfchsten skopischem Querschnitt koinzidierend mit dem
zum Tr~ger positioniert lst, befestigt ist, um Punkt der maximalen
Amplitude der genannten   15  K6rperfluiden, welche darauf abgelegt sind,
zu Tiefpr~gungen mit makroskopischem Quer -          erlauben, um zum
genannten absorbierenden schnitt inkludiert, wodurch die genannte Bahn
Element weitergeleitet zu werden, wobel das dadurch in jenen Zonen, welche
die genannten      genannte Deckblatt aus einer polymerischen 6ffnungen mit
makroskopischem Querschnitt         Bahn nach einem der AnsprUche 12 bis 14
enthalten, fOr die rasche Transmission von   20   besteht. Fluid
durchlassig gemacht wird. 17. Ein kontinuierliches Verfahren zum Ausbilden
13. Elne Bahn nach Anspruch 1, bei wetcher die       elner im wesentlichen
Fluid - undurchlissigen genannte Bahn weiters ein vorbestimmtes
polymerischen  Mikroblaschen - Bahn, wobel Muster von Oberflachen -
Aberrationen mit  Zs     die genannte Bahn mit einem  Muster von
Mikrooffnungen  langs vorbestimmter Ab -          Einzel - Oberfldchen -
Aberrationen ausgebildet schnitte ihrer Oberflache inkludiert, wobel die
ist, welche far das normale nackte Auge, wenn genannte Bahn dadurch in
jenen Zonen, wel -       der lotrechte Abstand zwischen der genannten che
die genannten Oberflachen -Aberrationen       Bahn und dem Auge des
Beobachters minde - mit Mikrooffnungen enthalten, fOr die Trans -   30
stens 305 mm ist, nicht individuell unter- mission von Fluid durchlassig
gemacht wird.       scheidbar sind, wobeli die genannte Bahn sehr 



niedrige Gerauschpegel aufweist, wenn sie 14. Elne Bahn nach Anspruch 13,
be! welcher die      einer Bewegung unterworfen ist, wobei das genannten
Oberflachen - Aberrationen mit Mi -     genannte Verfahren die bekannten
Schritte kro6ffnungen    und    die.   genannten  3s       aufweist von:
Mikroblaschen - Oberflachen - Aberrationen in       a)   kontinuerliches
In - berOhrende - derselben Richtung ausgerichtet sind, von im
Beziehung - Bringen elner Bahn von im wesentlichen derselben GroBe sind und
in im         wesentlichen planer, Fluid - undurchlassiger wesentlichen
demselben Muster im  Raster            polymerischer Folie mit elnem
kontinuierli - angeordnet sind, wodurch die Oberflache der  40     chen,
sich  bewegenden  formgebenden genannten Bahn, welche die genannten mit
Element, wetches ein erstes Muster von Mikrooffnungen     versehenen
und              Offnungen aufweist, welche im wesentlichen Mikroblaschen -
Oberflachen - Aberrationen          den genannten Oberfldchen -
Aberrationen enthalt, einen im wesentlichen einheitlichen
entsprechen und welche sich von der du - textilaihnllchen visuellen  und
Bertlhrungs -   45  Bersten zur innersten Oberflache des ge - Eindruck
aufweist.                                  nannten formgebenden Elements
erstrek - ken; 15. Ein wegwerfbarer absorbierender Verbandstoff,      b)
permanentes Formandem der genannten welcher dem Gerduschhervorbringen wider
-           Bahn gegen das genannte formgebende steht, wenn er beim
Gebrauch Bewegung   5o         Element durch Aufbringen elner FlUssigkeit
durch den Trager unterworfen ist, wobel der         auf die exponierte
Oberflache der genann - genannte Verbandstoff umfaBt:
ten Bahn, sodaB die genannte Bahn aus a) ein absorbierendes Element zum Auf
-           polymerischem  Material ein Muster von nehmen abgegebener
Kdrperfluide; und              OberflAchen - Aberrationen annimmt, wel - b)
ein ROckenblatt, welches aus einer wie in  ss  che im wesentlichen mit dem
Abbild des einem der AnsprOche 1 bis 11 beschriebe -         genannten
ersten Musters von Offnungen nen polymerischen Bahn besteht, welches
im  genannten  formgebenden  Element in Obereinandergelegter Beziehung an
der -        koinzidieren; und 35    67                EP 0 305 123 B1
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genannten permanent            genannten Bahn ausgebildeten Oberfilchen -
formveranderten  Bahn  vom  genannten          Aberrationen auf einem
porosen Tragbauteil formgebenden Element;                          getragen
sind, welcher in darunterliegender dadurch gekennzeichnet, daB der genannte
Beziehung an der innersten Oberflache des Formanderungsschritt nicht die
genannte Bahn   5  genannten formgebenden Elements befestigt aufreiSt,
sodaB  jede   der  genannten           ist, wahrend die genannten
Oberflchen- Oberflachen-Aberrationen  mindestens  ein         Aberrationen
dem EinfluB des genannten im MikroblIschen, im wesentlichen mit dem Punkt
wesentlichen stationdren Flssigkeitsstromes der maximalen Amplitude der
Oberfiachen -         unterworfen bleiben, wobei der genannte po -
Aberration, an welcher es kontinuierlich urn  10  rose Tragbauteil ein
zweites Muster von Off - seine Peripherie angefOgt ist, koinzidierend,
nungen, welche kleiner in der Grofe und hd - inkludiert, wobei das genannte
Mikroblaschen      her in der Haufigkeit als die Offnungen im eine
hochflexible, im wesentlichen Fluidun -      genannten formgebenden Element
sind, auf - durchlassige kontinuierliche Membran aufweist,    weist,
wodurch der Endabschnitt einer jeden welche dOnner ist als der
Basisabschnitt der  15  der  genannten  Oberflachen - Aberrationen
genannten Oberflchen - Aberration, wobei das     stark dOnner gemacht ist,
ohne durch den ge - genannte Mikroblaschen waiters gemessen in
nannten FlOssigkeitsstrom, urn ein Mikroblas - seinem voll expandierten
Zustand In elner er-     chen, welches im wesentlichen mit dam Punkt sten
Ebene, welche lotrecht zur Amplitude der     der maximalen Amplitude der
Oberfl~chen - "*,,,.'genannten Oberfilchen - Aberration ausge -   20
Aberration, an welcher es kontinuierlich um richtet ist, eine innere Zone
mit maximalem       seine Peripherne angeftgt ist, koinzidiert, zu
Querschnitt aufweist, welche gr6Ber ist als die   bilden, aufgerissen zu
werden. innere Zone mit minimalem Querschnitt des genannten relativ
dickeren Basisabschnitts, an  19. Ein Verfahren nach Anspruch 17, bei
welchem welchem es kontinuierlich um seine Peripherie  25  die genannte
FlOssigkeit auf die exponierte befestigt ist, gemessen in einer zwelten
Ebene,   Oberflache der genannten Bahn aus im we - welche parallel zur
genannten ersten Ebene        sentlichen planer, Fluid - undurchlissiger po
- ausgerichtet ist.                                lymerischer Folie durch
In - Ber~hrung - Brin - gen der exponlerten Oberflache der genannten 1& Ein
Verfahren nach Anspruch 17, be! welchem   30  polymerischen Bahn mit einer
elastisch ver - die genannte Fl~ssigkeit auf die exponierte      formbaren
Walze mit einer Vielzahl von blin - 



Oberflache der genannten Bahn aus im we -         den,
flUssigkeitsgafOllten  Kapillarnetzwerken sentlichan planer Fluid -
undurchlassiger po -    urn ihre Peripherie, wahrend die genannte
lymerischer Folie durch Lenken sines im we -      Bahn auf dam genannten
formgebenden Ele - sentlichen ungebremsten FlUssigkeitsstromes,  35  ment
getragen ist, und durch Aufbringen von waecher im wesentlichen stationer in
der Be -     ausreichender Kraft zwischen dem genannten wegungsrichtung der
genannten sich bewe -         formgebenden Element und der genannten genden
Bahn ist, im wesentlichen einheitlich      elastisch  verformbaren  Walze
aufgebracht gegen die exponierte Oberfilche der genann -      wird, um
mindestens teilweise die genannten ten sich bewegenden polymerischen Bahn
40       blinden, fllssigkeitsgefollten Kapillarnetzwerke aufgebracht wird,
w~hrend die genannte Bahn       auf der genannten elastisch verformbaren
auf dam  genannten formgebenden Element           Walze zusammenbrechen zu
lassen, wodurch gehaiten ist, wobei der genannte im wesentli -    die darin
enthaltene FlOssigkeit veranlaBt wird, chen ungebremste FlOssigkeitsstrom
hinrel -       die genannte Bahn gegen das genannte chend Kraft - und
MassefluB hat, um die ge -   45  formgebende Element permanent zu verfor -
nannte sich bewegende polymerische Bahn zu        men, ohne die genannte
Bahn aufzureiBen, veranlassen, urn gegen das genannta formge -      sodaB
die genannte Bahn aus polymerischem bende Element nach Kontakt zwischen
ihnen         Material zufolge des hydraulischen Drucks, permanent
formverandert zu werden, sodaB          welcher durch die anffinglich in
den genannten die genannte polymerische Bahn im wesentli -   80  blinden
Kapillarnetzwerken enthaltene Fl1s - chen mit dam Abbild des genannten
ersten          sigkeit ausgefbt wird, ein  Muster von Musters von
Offnungen im genannten form -         Oberflachen - Aberrationen  im
wesentlichen gebenden Element Obereinstimmt, um in der
koinzidierend mit dam Abbild des genannten genannten Bahn ein Muster von
Oberflachen -       ersten Musters von Offnungen im genannten Aberrationen
zu ergeben, wobel jade der ge -   55  formgebenden Element annimmt, wobel
jede nannten Oberfl~chen - Aberrationen einen Ba -     der  genannten
Oberflichen - Aberrationen sisabschnitt und einen Endabschnitt aufweist,
mindestens ain Mikroblaschen im wesentlichen wobel die Endabschnitte der
genannten in der      koinzidierend mit dam Punkt der maximalen 36    69
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C   L   M   S * Amplitude der Oberflachen - Aberration, an     25. Ein
kontinuierliches Verfahren nach elnem der welcher es kontinuierlich urn
seine Peripherie    AnsprUche 18 und 21 bis 24, wobei das ge - angefagt
lst, inkludiert.                         nannte Verfahren weiters enthalt
die Schritte von: 20. Ein Verfahren nach einem der Anspr~che 17   s
d) Tragen der genannten sich bewegenden, bis 19, bei welchern die Dichte
der genannten       im  wesentlichen  Fluid-undurchl~ssigen in  der
genannten  Bahn  ausgebildeten              Mikroblschen- Bahn auf einem
zweiten Mikroblaschen - Oberfl~chen - Aberrationen           makroskopisch
gemusterten, sich bewe - mindestens 387 pro cm2 und der maximale
genden, dreidimensionalen formgebenden Mittelpunkt - zu - Mittelpunkt -
Abstand  zwi -   10  Element; schen benachbarten Oberfachen - Aberratio -
e)    Unterwerfen    der    genannten nen 0,635 mm (0,025 Zoll) ist.
Mikroblaschen - Bahn einem  zweiten im wesentlichen ungebremsten
FlOssigkeits - 21. Ein Verfahren nach Anspruch 18, bei welchem
strom mit ausreichend Kraft - und Masse - die genannte FlOssigkeit im
genannten unge -   16    flu3, um die genannte sich bewegende po - bremsten
Fllssigkeitsstrom  Wasser umfa~t            lymerische Mikroblaschen - Bahn
zu ver - und das genannte Wasser im genannten un -            anlassen, um
im wesentlichen Im Abbild gebremsten Fl~ssigkeitsstrom auf eine Tern -
des genannten zweiten makroskopisch ge - peratur zwischen ungefahr 40 * C
und unge -          musterten, dreidimensionalen formgeben - fahr 90' C
vorgeheizt wird, wodurch die ge-   20     den Elements permanent
formverandert zu nannte Bahn wahrend des genannten Verfah -
werden; und rens in einem im wesentlichen festen Zustand        1)
Entfernen der genannten makroskopisch verbleibt, wodurch die physikalischen
Elgen -        gemusterten, dreidimensionalen, im we - schaften und die
thermomechanische Ver~n -           sentlichen       Fluid -
undurchlfssigen derung der hereinkommenden Bahn polyme -   25
Mikrobl~schen - Bahn   vom   genannten rischen Materials im wesentlichen
konserviert        zweiten formgebenden Element. werden. 26 Ein Verfahren
nach Anspruch 25, welches den 22. Ein Verfahren nach Anspruch 21, welches
den       Schritt von makroskopischem Offnen der ge - Schritt von
Aufbringen eines Sprlhstrahls  30     nannten makroskopisch expandierten,
dreidi - kUhlender  FlUssigkeit auf die  exponierte        mensionalen Bahn
an vorbestmmten Punkten 



Oberflache der genannten Mikroblaschen -          Iangs ihrer Oberfiliche
inkludiert, um die ge - Bahn vor dem Entfemen der genannten Bahn
nannte Bahn an den genannten vorbestimmten vom genannten formgebenden
Element inklu -         Punkten durchilissig gegeniber Fluidtrans - diert,
urn eine Seilbildung der genannten Bahn   35  mission zu machen. zufolge
der Wirkungen von Zug zu verhindern. 27. Ein Verfahren nach einem der
AnsprOche 25 23. Ein Verfahren nach einem der AnsprUche 18,        oder 26,
bei welchem  die Mikroblaschen - 21 und 22, be! welchem der genannte por6se
Abschnitte  der  genannten  OberflIchen - Tragbauteil, wetcher die
Endabschnitte der  40    Aberrationen in der genannten Bahn gogen genannten
OberflIchen - Aberrationen tragt,      den  genannten  zweiten
Flassigkeitsstrom wahrend sie dem EinfluB des genannten im
ausgerichtet  sind,  wenn  die  genannte wesentlichen  stationaren
Fllssigkeitsstroms     MikroblIschen - Bahn im Abbild des genann -
unterworfen sind, ein gewebtes Drahtma-           ten zweiten formgebenden
Elements makro- schennetz mit einer Filamentdichte von min-   45  skopisch
expandiert wird. destens 65 Filamenten pro Lingenzentimeter mal 315
Filamenten pro LaIngenzentimeter       28. Ein Verfahren nach Anspruch 19,
be! welchern umfaot.                                           die genannte
im wesentlichen plane polyme- rische Bahn durch die durch die genannten 24.
Emn Verfahren nach einern der AnsprOche 18   50   blinden Kapillarnetzwerke
auf der genannten und 21 bis 23, bei weichern der genannte
elastisch  verformbaren  Walze  getragene Fl~ssigkeitsstrom auf die
exponierte Oberfll -    FlUssigkeit vorgeheizt wird, bevor sie in den che
der genannten polymerischen Bahn von          Spalt, welcher zwischen  dem
genannten Hochdruck - Spr~hdUsen  aufgebracht  wird,        formgebenden
Element und der genannten wobei die FlUssigkeit zu den genannten   55
elastisch verformbaren Walze ausgebildet ist, SprlhdOsen bei einem Druck
von mindestens         eingefthrt wird, um leichter Konformation der
ungeftihr 350 N/cm2 (500 PSIG) zugefflhrt wird.   genannten Bahn an das
genannte formgeben - de Element zu ergeben. 37    71                EP 0
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Verfahren nach einem der AnsprUche 19           g) Entfemen der genannten
makroskopisch und 28, bei welchem der Mikrobl~schen - Ab -
gemusterten, dreidimensionalen, im we - schnitt  einer  jeden   der
genannten             sentlichen Fluid - undurchIlssigen Mikro -
Oberflachen - Aberrationen   wahrend   des          blaschen - Bahn vom
genannten zweiten Bahn - FormAnderungsvorgangs durch einen   5
formgebenden Element. por6sen darunterliegenden Tragbauteil, wel - cher zur
innersten Oberflache des genannten   35. Ein Verfahren nach Anspruch 33,
be! welchem formgebenden Elements benachbart angeord -        die genannten
Mikroblaschen so ausgerichtet net ist, getragen wird, um dessen AufreiBen
zu    sind, daB sie nicht das genannte zweite, ma - verhindem.
10      kroskopisch   gemusterte  dreidimensionale formgebende Element
bertlhren. 30. Ein Verfahren nach einem der AnsprUche 19. 28 und 29, bei
welchem die genannten blinden  36. Ein Verfahren nach elnem der Ansprtlche
34 Kapillarnetzwerke durch Untertauchen in einem     und 35, welches den
Schrift von makroskopi - FlUssigkeitsbad mit FlUssigkeit ge[fllt werden.
15  schem Offnen der genannten makroskopisch expandierten,
dreidimensionalen Bahn an vor - 31. Ein Verfahren nach Anspruch 30, bel
welchem      bestimmten Punkten langs ihrer Oberflache die genannte
elastisch verformbare Walze         inkludiert, um vor dem Entfernen der
genann - Kompression unterworfen wird, wahrend sie im     ten Bahn von der
genannten zweiten formge - genannten Fltssigkeitsbad eingetaucht lst, um
20  benden Struktur die genannte Bahn an den die Luft aus den genannten
blinden Kapillar-      genannten vorbestimmten Punkten durchlassig
netzwerken zu evakuieren, bevor sie mit Flls -    fOr Fluidtransmission zu
machen. sigkeit geflllt werden. 37. Eine Vorrichtung zum Ausflhren des
Verfah - 32. Ein Verfahren nach einem der Ansprllche 19  25   rens nach
irgendelnem der Ansprtiche 18 und und 28, bei welchem die genannten blinden
21 bis 27, wobei die genannte Vorrichtung Kapillametzwerke mit Flilssigkeit
durch Fluten    umfaBt: des zwischen dem genannten formgebenden
a) ein kontinuierliches formgebendes Ele - Element und der genannten
elastisch ver -           ment (415,416,516,417,517), welches ein formbaren
Walze ausgebildeten Spalts geftllt  30    erstes Muster von Offnungen
aufweist, werden.                                             welche im
wesentlichen den genannten Oberftlchen - Aberrationen (420) entspre - 



33. Eln Verfahren nach einem der AnsprUche 19           chen und sich von
der duBersten zur in - und 28, bei welchem die genannten blinden
nersten Oberflache des genannten form- Kapillarnetzwerke durch Lenken eines
Flls-   35     gebenden Elements (415) erstrecken; sigkeitsstrahis in den
zwischen dem genannten       b) Antriebsmittel zum kontinuierlichen Be-
formgebenden Element und der genannten              wegen  des  genannten
kontinuierlichen elastisch verformbaren Walze ausgebildeten
formgebenden Elements (415); Spalt mit Flilssigkeit gefllIt werden.
c) Mittel, um die genannte im wesentlichen 40        Fluid - undurchlassige
polymerische Bahn 34. Ein Verfahren nach einem der AnsprUche 19
(410, 510) in Beralhrungsrelation mit dem und 28 bis 33, welches weiters
inkludiert die       genannten sich bewegenden formgebenden Schritte von:
Element (415) zu bringen; e) Tragen der genannten sich bewegenden
d) Mittel (465) zum Aufbringen eines im Mikroblaschen - Bahn auf elnem
zweiten,  45      wesentlichen ungebremsten Flllssigkeits - makroskopisch
gemusterten, sich bewe -            stroms (470), welcher im wesentlichen
sta- genden, dreidimensionalen formgebenden            tiondr in der
Bewegungsrichtung der ge - Element;
nannten sich bewegenden Bahn ist, im we - f) Aussetzen der genannten Bahn
einem             sentlichen einheitlich auf die exponierte
Flllssigkeitsstrom  mit ausreichend Kraft -   50  Oberfl~che der genannten
sich bewegenden und MassefluB, um die genannte sich be -
polymerischen Bahn, wahrend die genannte wegende  polymerische
Mlkroblaschen -            Bahn auf dem  genannten formgebenden Bahn zu
veranlassen, um im wesentlichen           Element (415) getragen wird,
wobei der im Abbild des genannten zweiten makro-            genannte im
wesentlichen  ungebremste skopisch gemusterten, dreidimensionalen  5s
Fllssigkeitsstrom (470) ausreichend Kraft- formgebenden Elements permanent
form-             und MassefluB hat, um die genannte sich ver~ndert zu
werden; und                          bewegende polymerische Bahn (410) zu
veranlassen, um gegen das genannte sich 38    73                EP0305123B1
j1j11111ll1 Jill 111l 1 l11l bewegende formgebende Element (415)
gemessen in elner zweiten Ebene, welche nach Kontakt dazwischen permanent
ver -           parallel zur genannten ersten Ebene aus - formt zu werden,
sodaB die genannte poly -        gerichtet ist. merische Bahn im
wesentlichen mit dem Abbild des genannten ersten Musters von   5   38. Eine
Vorrichtung zum Ausflhren des Verfah - b5ffnungen  im  genannten
formgebenden         rens nach elnem der AnsprUche 19 und 28, Element (415)
Ubereinstimmt, um ein Mu -       wobel die genannte Vorrichtung umfaBt:
star von Oberflachen -Aberrationen (420,          a) ein kontinuierliches
formgebendes Ele - 520) in der genannten Bahn (410, 510) zu          ment
(615), welches ein im wesentlichen ergeben, wobei jade  der  genannten  1o
kontinuierliches erstes Musters von Off- Oberflichen - Aberrationen (420,
520) elnen       nungen aufweist, welche den genannten Basisabschnitt und
eonen  Endabschnitt           Oberflichen - Aberrationen (620) entspre -
aufweist; und                                     chen und sich von der
augersten zur in - e) Mittel (489 - 492) zum Entffmen der
nersten Oberflache des genannten form- genannten permanent formveranderten
po -   tS     gebenden Elements (615) erstrecken; lymerischen Bahn vom
genannten formge -           b) Antriebsmittel, urn das genannte konti -
benden Element, dadurch gekennzeichnet,           nuierliche  formgebende
Element (615) da8 die genannte Vorrichtung auch umfaBt
kontinuierlich zu bewegen; f) einen por~sen Tragbauteil (417, 517),
c) Mittel, um die genannte polymerische wolcher in darunterliegender
Beziehung zur  20    Bahn (610) kontinuierlich in ber~hrende innersten
Oberfliche des genannten form -         Beziehung mit dem genannten sich
bewe - gebenden Elements (416, 516) befestigt ist,       genden
formgebenden Element (615) zu zum Tragen der Endabschnitte der in der
bringen; und genannten Bahn (410, 510) ausgebildeten           d) Mittel,
um die genannte Bahn (610) nach OberflIchen - Aberrationen, wahrend  die
25      permanenter Formverinderung der go - genannten Oberflichen -
Aberrationen dem          nannten Bahn vom genannten formgeben - genannten
im  wesentlichen  stationaren          den Element (615) zu entfemen;
dadurch FlUssigkeitsstrom unterworfen bleiben, wo-        gekennzeichnet,
daB die genannte Vorrich - bei der genannte por6se Tragbauteil (417,
tung umfaBt: 517) ein zweites Muster von Offnungen   30        e) eine
elastisch verformbare Walze (616) aufweist, welche in der GrMie kleiner und
in      mit eaner Vielzahl von blinden Kapillarnetz - der Hlufigkeit mehr
sind als die Offnungen        werken (655) um ihren Umfang, welche so im
genannten formgebanden Element (416,           positioniert sind, um die
exponierte Ober- 



516), wodurch der Endabschnitt (40) einer         flache der genannten im
wesentlichen pla- jeden der genannten Oberflachen - Aberra -   35   nen
polymerischen Bahn (610) zu ber~lhren, tionen dUnner gemacht wird, ohne
durch            wahrend die genannte Bahn auf dem ge- den genannten
FlUssigkeitsstrom aufgeris-         nannten formgebenden Element (615) ge-
sen zu warden, um ein MikroblIschen (440,        tragen ist; 540) zu blden,
welches im wesentlichen mit       f) Mittel (850, 675) zurn FUllen der
genann - dem Punkt der maximalen Amplitude der  4o         ten blinden
Kapillarnetzwerke (655) mit Oberflachen-Aberration, an welcher as
FlOssigkeit, bevor sie die genannte poly - kontinuierlich um seine
Peripherie angef~gt       merische Bahn (610) ber0hren; und ist,
koinzidlert, wobei das genannte Mikro-       g) Mittel, um ausreichend
Kraft zwischen blaschen (440, 540) eane hochflexible, im         dam
genannten formgebenden  Element wesentlichen Fluid - undurchlissige, konti
-   45  (615) und der gonannten elastisch ver - nuierliche Membran umfa~t,
welche danner          formbaren Walze (616) aufzubringen, urn als der
Basisabschnitt (30) der genannten         die genannten blinden,
flUssigkeitsgeftllten Oberflichen - Aberration ist, wobei das ge -
Kapillametzwerke (655) auf der genannten nannte MikroblIschen weiters
gemessen in          elastisch verformbaren Walze (618) minde - seinem voll
expandierten Zustand in einer  50     stens teilweise zusammenbrechen zu
las - ersten Ebene, welche lotrecht zur Amplitude       son, wobel dadurch
die darin enthaltene der  genannten  Oberflachen - Aberration
FlUssigkeit veranlafft wird, die genannte ausgerichtet ist, eine innere
Zone mit ma -       Bahn gegen das genannte formgebende ximalem Querschnitt
aufweist, welche gr8 -        Element (615) permanent zu verformen, Bar als
die innere Zone mit minimalem   55        ohne die genannte Bahn (610)
aufzureiBen, Querschnitt des genannten relativ dickeren        sodaB die
genannte Bahn aus polymeri - Basisabschnitts (30), an welchem es konti -
schem    Material  ein   Muster  von nuierlich um seine Peripherie
befestigt ist,      Oberflachen-Aborrationen (820) annimmt, 39    75
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1111. welche im wesentlichen mit dem Abbild des      tour de sa p~riphkrie,
ladite microbulle corn - genannten ersten Musters von Offnungen
prenant une membrane continue, extremement im genannten formgebenden
Element (615)        souple, en substance impermeable aux fluides
koinzidieren, zutolge des hydraulischen        qui est plus mince que la
partie de base de Drucks, welcher durch die anfanglich in den   5  ladite
aberration de surface, ladite microbulle genannten blinden
Kapillarnetzwerken (655)     pr6sentant en outre une section transversale
enthaltene FRUssigkeit ausgeUbt wird, wobei    interne maximale, telle que
mesuree dans sa jede der genannten Oberflachen - Aberra -      condition
totalement detendue dans un premier tionen mindestens ein Mikroblaschen
(640)      plan orient6 perpendiculairement a l'amplitude enthalt, welches
im wesentlichen mit dem   1o  de ladite aberration de surface, qui est plus
Punkt der  maximalen  Amplitude  der           grande que la section
transversale inteme mi - Oberfl~chen-Aberration (620), an welcher
nimale de ladito partie de base relativement es kontinuierlich um seine
Peripherie an-      plus epaisse a laquelle elle est reunie en geflgt ist,
Ubereinstimmt, wobei das go-       continu autour de sa periphdrie, telle
que me - nannte Mikroblaschen eine hoch flexible, im   15  sur6e dans un
second plan oriente parallele- wesentlichen Fluid-undurchlissige, konti-
ment audit premier plan, ladite microbulle nuierliche Membran umfalt,
welche dUnner       creant une discontinuit6 qui reduit la r6sistance ist
als der Basisabschnitt der genannten       a la compression et au
cisaillement de ladite Oberflachen-Aberration, wobei das go-
aberration de surface de meme que la rigidit6 nannte Mikrobl~schen (640)
weiters ge-   20    totale en flexion dudit tissu, grace & quoi ladite
messen in seinem voll expandierten Zu-         resistance A la compression
et au cisaillement stand in einer ersten Ebene, welche lotrecht   r6duite
de chacune desdites aberrations de zur Amplitude der genannten Oberflachen
-      surface donne & cette surface dudit tissu Aberration (620)
ausgerichtet ist, eine innere  contenant lesdites microbulles une
impression Zone mit maximalem Querschnitt aufweist,  25   tactile qui est
generalement pergue douce et welche groBer ist als die innere Zone mit
analogue & un vetement alors quo ladite rigi - minimalem Querschnitt des
genannten re -       dite en flexion totale, reduite dudit tissu mini -
lativ dickeren Basisabschnitts, an welchem     mise l'aptitude dudit tissu
a engendrer du bruit es kontinulerlich um seine Peripherie befe -   lorsque
ledit tissu est soumis & un mouvement. stigt ist, gemessen in elner zweiten
Ebene,  3o welche parallel zur genannten ersten Ebene  2. Tissu selon la
revendication 1, dans lequel ausgerichtet ist.
chacune desdites aberrations de surface pr6 - sente une dimension de
section transversale Revendlcatlons
maximale ne ddpassant pas 0,635 mm, et de 



36      preference ne ddpassant pas 0,381 mm, telle 1. Tissu polymbre A
microbulles, en substance        quo mesuree dans un plan orlent6 perpendi
- impermeable aux fluides qui pr6sente de tres      culairement &
l'amplitude de ladite aberration bas niveaux de bruit lorsqu'il est soumis
& un    de surface ayant la microbulle dans sa condi - mouvement de meme
qu'une impression tac -         tion totalement detendue. tile douce et
analogue a un v~tement au moins  40 sur l'une de ses surfaces, ladite
surface ana-  3. Tissu solon l'une quelconque des revendica - logue a un
vetement dudit tissu presentant un    tions 1 et 2, dans lequel ledit motif
d'aberra - motif d'aberrations de surface discrbtes qui no  tions de
surface a une densite d'au moins 387 sont pas discernables individuellement
& l'oeil   par centimbtre carr6 et une distance maximale nu normal lorsque
la distance perpendiculaire  45  de centre & centre de 0,635 mm. entre
ledit tissu et l'oeil de l'observateur est d'au moins 305 mm, chacune
desdites aber-     4. Tissu selon l'une quelconque des revendica- rations
de surface ayant une partie de base et    tions 1 - 3, dans lequel ledit
motif d'aberrations une  partie d'extrdmitW, chacune desdites         de
surface a microbulles comporte un motif so aberrations de surface ayant en
outre son   50   rdpetant r6gulibrement. amplitude orientee a - peu - pres
perpondi - culairement a la surface dans laquelle prend  5. Tissu selon la
revendication 4, dans loquel naissance ladite aberration de surface, Ia
partie  ledit motif d'aberrations de surface A micro - d'extremite de
chacune desdites aberrations       bulles comporte un motif reguliorement
espa- de surface comprenant au moins une micro -   5S   C6. bulle
coTncidant en substance avec le point d'amplitude maximale de l'aberration
de sur-  6. Tissu selon l'une quelconque des revendica - face a laquelle
elle est r~unie en continu au -   tions 1 -5, dans loquel les parties sans
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1111111 IIII    !  ! crobulles dudit tissu polymere sont opaques et
transversale macroscopique. lesdites parties & microbulles desdites aber-
rations de surface dans ledit tissu sont suffi -  13. Tissu selon la
revendication 1, comportant en samment amincies pour qu'elles apparaissent
outre un motif predetermine d'aberrations de translucides.
5       surface microperfordes le long de parties pre - ddterminees de sa
surface, ledit tissu etant de 7. Tissu selon l'une quelconque des
revendica-         ce fait rendu permeable a la transmission du tions
pr4cedentes, dans lequel le materiau         fluide dans ces zones
contenant lesdites polymere comportant ledit tissu presente un
aberrations de surface microperforees. faible degre d'orientation
moleculaire, une   1O basse resistance d'4lasticit6 et une caract6 -  14.
Tissu selon la revendication 13, dans lequel ristique elevee &
I'allongement, tels que me-      lesdites aberrations de surface
microperforees sures avant la transformation en ledit tissu a     et
lesdites aberrations de surface & microbul - microbulles, ledit materiau
polymere presen -      les sont orient~es dans la meme direction, tant en
outre une tendance a augmenter de   15     elles ont sensiblement les memes
dimensions durete lorsqu'il est soumis a un allongement       et sont
disposdes en substance suivant le au cours de sa transformation en ledit
tissu a     mgme motif, grace & quo! la surface dudit microbulles.
tissu contenant lesdites aberrations de surface microperforees et &
microbulles presente une 'N'  8. Tissu selon la revendication 7, dans
lequel  20    impression visuelle et tactile pratiquement ledit materiau
polymere comprenant ledit tissu     uniforme et analogue & un vetement. est
choisi parmi: un polyethylene lineaire, a basse densit6 ; des m6langes de
polyethylbne   15. Un bandage absorbant a jeter aprbs usage qui lin6aire a
basse densite at de polyethylene A      resiste A la formation de bruit
lorsqu'il est basse densite ; du poly6thylbne lin6aire & trbs   25  soumis
a un mouvement en cours d'usage par bassa densite ; et des copolymbres
s~quences       l'utilisateur, ledit bandage comprenant:
polyester/polyether.                                 (a) un 6elment
absorbent pour recevoir les fluides corporals d6charg6s ; et 9. Tissu salon
l'une quelconque des revendica -          (b) une feuille de fond
constituee d'un tissu tions 1 -8, dans lequel iI n'axiste pratiquement  90
polymbre tel que d6crit dans l'une quel - pas de surfaces planes
suffisamment grandes          conque des revendications 1 -11, fixWe en
pour inscrire un cercle de 0,1 mm de diambtre        etant superpos6e a la
surface dudit 6lement sur la surface dudit tissu pr6sentant lesdites
absorbant qui est ensuite enlevW  de l'utili - aberrations de surface &
microbulles.                sateur en cours d'usage pour retenir les 35
fluides corporels recus dans ledit 6l6ment 



10. Tissu salon l'une quelconque des revendica-          absorbant. tions
prec~dentes, presentant en outre un motif tridimensionnel etendu de fagon
ma-      16. Un bandage absorbant a jeter apres usage croscopique de creux
de section transversale       selon la revendication 15, comportant une
macroscopique le long d'au moins une partie  40    feuille de dessus,
permeable aux fluides, flxWe de sa surface ob lesdites aberrations de sur-
en etant superposee a Ia surface dudit element face & microbulles sont
presentes.                 absorbant qui est dispos6e le plus pros de
l'utilisateur en cours d'usage pour permettre 11. Tissu selon la
revendication 10, dans lequel       aux fluides corporals deposes sur lui
d'etre lesdits creux de section transversale macros-   45  transmis audit
6lment absorbant, ladite feuille copique sont orientes A l'oppose desdites
de dessus etant constituee d'un tissu polymbre aberrations de surface &
microbulles.              selon l'une quelconque des revendications 12-14.
12. Tissu selon l'une quelconque des revendica- tions 10 ou 11, dans lequel
au moins une   5o  17. Un proocdd en continu pour former un tissu partie
desdits creux de section transversale       polymbre & microbulles, en
substance imper- macroscopique comporte une ouverture de            m6able
aux fluides, ledit tissu 6tant form6 d'un section transversale
macroscopique colncidant      motif d'aberrations de surface discrbtes qui
ne avec le point d'amplitude maximal desdits          sont pas
individuellement discernables a l'oeil creux de section transversale
macroscopique,  55   nu normal lorsque la distance perpendiculaire grace a
quoi ledit tissu est rendu permnable a     entre ledit Uissu et l'oeil de
l'observateur est la transmission rapide du fluide dans ces zo -     d'au
moins 305 mm, ledit tissu presentant de nes comportant lesdites ouvertures
de section      trbs faibles niveaux de bruit lorsqu'll est sou - 41    79
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L  M   S  i mis a un mouvement, ledit proc"d4 compre-         courant
liquide pratiquement sans contrainte nant les etapes connues suivantes:
ayant une forme et un flux massique suffisants (a) on amene en continu un
tissu d'un film     pour faire en sorte que ledit tissu polymere en
polymere a-peu-pres plan, impermeable          mouvement soit d6forme en
permanence vers aux fluldes, en contact avec un element de   5  ledit
6lment de formage lors du contact entre formage se ddplagant en continu
presentant     eux, de telle sorte que ledit tissu polymere se un premier
motif d'ouvertures correspon-       conforme en substance a l'image dudit
pre- dant on substance auxdites aberrations de      mier motif d'ouvertures
menag4 dans ledit surface et s'dtendant & partir de la surface   el6ment de
formage pour former un motif situee la plus a l'exterieur vers la surface
1o  d'aberrations de surface dans ledit tissu, cha - situee la plus &
Pintdrieur dudit 6l6ment de   cune desdites aberrations de surface ayant
formage;                                       une partie de base et une.
partie d'extremite, (b) on deforme de fason permanents ledit       les
parties d'extremite desdites aberrations de tissu vers ledit eiement de
formage en ap -    surface formees dans ledit tissu etant suppor - pliquant
un liquids sur la surface exposee   t5  tees sur un 6lment de support
poreux fixe en dudit tissu de telle sorte quo ledit tissu de  position
sous-jacente par rapport A la surface materiau  polymere  regoive  un
motif         la plus interne dudit element de formage pen - d'aberrations
de surface coTncidant en         dant quo lesdites aberrations de surface
res- substance avec l'image dudit premier motif     tent soumises A
l'influence dudit courant li - d'ouvertures m~nag6 dans ledit element de
20  quids pratiquement fixe, ledit 6lement de formage ; et
support poreux presentant un second motif (c) on enleve ledit tissu d6forme
de fagon     d'ouvertures plus petites en dimension et plus permanente
dudit el6ment de formage;           elevees en frequence quo les ouvertures
m6 - caracterise en ce quo ladite etape de d6 -    nagees dans ledit
6lement de formage, grace formation ne provoque pas la rupture dudit  25
a quoi la partie d'extremite de chacune des - tissu de telle sorte quo
chacune desdites         dites aberrations de surface est extremement
aberrations de surface comporte au moins une      amincie sans rupture par
ledit courant de li - microbulle coTncidant sensiblement avec le
quide pour former une microbulle coTncidant point d'amplitude maximal de
l'aberration de      en substance avec le point de lamplitude surface a
laquelle olle est reunie en continu   30  maximale de l'aberration de
surface a laquelle autour de sa p~ripherie, ladite microbulle        elle
est reunie en continu autour de sa peri - comprenant une membrane continue,
extre -         pherie. mement souple, en substance impermeable aux
fluides, qui est plus mince quo la partie de  19. Un procede selon la
revendication 17, dans base de ladite aberration de surface, ladite  95
lequel ledit liquide est applique A la surface 



microbulle prdsentant en outre une section        exposde dudit tissu de
film  polymere on transversale interne maximale, tells quo me -
substance plan, impermdable aux fluides en suree dans sa condition
totalement expansee       amenant en contact la surface expos6e dudit dans
un premier plan orisnte perpendiculaire -    tissu polymere avec un rouleau
d6formable ment & l'amplitude de ladite aberration de   40   6lastiquement
ayant une multiplicite de re - surface, qui est plus grande quo Ia section
seaux capillaires remplis de liquides, borgnes transversale interne
minimale de ladite partie    autour de sa peripherie pendant quo ledit
tissu de base relativement plus epalsse a laquelle      est support4 par
ledit 6lement de formage et elle est fixWo en continu autour de sa pdri -
on appliquant une force suffisante entre ledit ph6rie, telle quo mesuree
dans un second plan  45  element de formage et ledit rouleau ddforma-
orient6 parallelement audit premier plan.         ble elastiquement pour
faire affaisser au moins partiellement lesdits reseaux capillaires remplis
18 Un proc~d6 selon la revendication 17, dans        de liquido, borgnes,
sur ledit rouleau d6for - loquel ledit liquide est appliqud & la surface
mable 6lastiquement, en amenant ainsi le Ii- exposee dudit tissu de film
polymere en  5o      quide contenu & l'interieur & deformer de fa-
substance plan, impermeable aux fluides en        gon permanente ledit
tissu vers ledit 6lement dirigeant un courant de liquide pratiquement
de formage sans rupture dudit tissu de telle sans contrainte qui esta  -
peu - pres fixe dans  sorte quo ledit tissu de matdriau polymbre la
direction de ddplacement dudit tissu en        prend un motif d'aborrations
de surface coTn - mouvement,  pratiquement  uniformement  S5        cidant
on substance avec l'image dudit pre - contre la surface expos6e dudit tissu
polymbre    mier motif d'ouvertures m6nag6 dans ledit en mouvement pendant
quo ledit tissu est          6l6ment de formage sous l'efiet de la pression
supporte sur ledit 6l6ment de formage, ledit      hydraulique exerc6e par
le liquide contenu 42    81                EP 0 305 123 61
82   | I|||||| |||||| |||| ||||| || || *C   L  M   S* initialement dans
lesdits reseaux capillaires       (d) on supporte ledit tissu a
microbulles, on borgnes, chacune desdites aberrations de
substance impermeable aux fluides et en surface comportant au moins une
microbulle          mouvement sur un second element de for - coTncidant en
substance avec le point d'am -        mage en mouvement, tridimensionnel, a
plitude maximale de l'aberration de surface &   6   motifs macroscopiques;
laquelle elle est reunie en continu autour de sa    (e) on soumet ledit
tissu a microbulles a un peripherie.
second courant de liquide pratiquement sans contrainte ayant une force et
un flux 20. Proced6 solon l'une quelconque des revendi -        massique
suffisants pour faire en sorts que cations 17-19, dans loquel la densite
desdites  lO  ledit tissu polymbre & microbulles en mou - aberrations de
surface a microbulles formees        vement soit deforme de fagon
permanente dans ledit tissu est d'au moins 387 par centi -     en substance
suivant l'image dudit second metre carrd et la distance maximale de centre
element de formage tridimensionnel, & & centre entre lesdites aberrations
de surface      motifs macroscopiques ; et adjacentes est de 0,635 mm
(0,025 pouces).    16   (f) on enleve ledit tissu A microbulles, a motifs
macroscopiques, tridimensionnel, en 21. Proc6d6 selon la revendication 18,
dans lequet     substance impermeable aux fluides dudit ledit liquide dans
ledit courant de liquide sans    second element de formage; contrainte
comporte de l'eau et Wadite eau dans ledit courant de liquids sans
contrainte est  20  26. Procede solon la revendication 25, comprenant
prechauffee a une temperature situee entre       l'6tape consistant a
perforer de fagon ma - 40*C environ et 90 C environ, grace a quoi
croscopique ledit tissu etendu de fagon ma- ledit tissu reste & l'etat
solide en substance    croscopique, tridimensionnel en des points pendant
ledit procde, grace & quo! if conser -   prod~terminds le long de sa
surface pour le ve en substance les proprietes physiques et  25  rendre
permeable a la transmission de fluids thermomecaniques du tissu d'entree de
ma -        auxdits points predetermin6s. teriau polymere. 27. Proced6
selon l'une quelconque des revendi - 22. Proocd4 solon la revendication 21,
comprenant    cations 25 et 26 dans lequel les parties a 1'6tape consistant
& appliquer une pulverisaffon   3o  microbulles desdites aberrations de
surface de liquid. de refroidissement sur la surface      dans ledit tissu
sont orientees vers ledit se- exposee dudit tissu A microbulles avant d'en
-    cond courant de liquide lorsque ledit tissu & lever ledit tissu dudit
6tlment de formage pour   microbulles est etendu de fagon macroscopi -
emp~cher lenroulement dudit tissu sous l'effet    quo suivant t'image dudit
second 6l6ment de de la tension.                           35      formage.



23. Proced6 solon l'une quelconque des revendi -  28. Procede solon la
revendication 19, dans lequel cations 18, 21 et 22, dans lequel ledit
element  ledit tissu polymere A - peu - pros plan oet de support poreux
supportant les parties          prechauffe par le liquido transport4 par
lesdits d'extrdmit6 desdites aberrations de surface   40  r~seaux
capillaires borgnes sur ledit rouleau alors qu'elles sont soumises a
l'influence dudit  elastiquement d6formable avant d'Stre ali - courant
liquide & - peu - pres fixe comporte un   ment6 i I'interieur de la fente
formee entre tamis a mailtes tisse ayant une donsit6 de        ledit
6l6ment de formage et ledit rouleau filaments d'au moins 65 filaments par
cm li -     elastiquement deformable pour assurer une n6aire par 315
filaments par cm lineaire.  45     conformation plus facile dudit tissu par
rapport audit e6lment de formage. 24. Proc~d4 solon l'une quelconque des
revendi - cations 18 et 21 -23, dans lequel ledit courant  29. ProcMd6
selon l'une quelconque des revendi - liquide est appliqu6 sur la surface
exposee       cations 19 et 28, dans lequel la partie A mi - dudit tissu
polymere & partir de buses de   5o    crobulles de chacune desdites
aberrations de pulverisation I haute pression, le liquid. etant  surface
est support6e a travers le procede de fourni auxdites buses de
pulverisafion & une      deformation du tissu pour empOcher la rupture
pression d'au moins 350 N/cm2 environ (500        de celui - ci par un
element de support poreux, PSIG).
sous -jacent dispos6 en position adjacente & 55     la surface la plus
inteme dudit e6lment de 25. Procd4 en continu solon l'une quelconque
formage. des revendications 18 et 21 - 24, ledit procdW comportant en outre
les dtapes suivantes: 43    83                EP 0 305 123B1
84 B    111111 11111    11 MII 30. ProoWd4 selon l'une quelconque des
revendi -     sionnel, en des points pred~termines le long cations 19, 28
at 29, dans loquel lesdits re -    de sa surface pour le rendre perm~able a
la seaux capillaires borgnes sont remplis d'un       transmission de
fluides auxdits points pr6dd - liquids par immersion & travers un bain de
termin~s avant d'enlever ledit tissu de ladite liquids.
5       seconds structure de formage. 31. Procd6 selon la revendication 30,
dans lequel  37. Dispositit pour la mise en oeuvre du proced4 ledit rouleau
dlastiquement d6formable est        salon l'une quelconque des
revendications 18 soumis a une compression pendant qu'il est        et 21
-27, ledit dispositif comprenant: immerge dans ledit bain de liquids pour
6va -   10  (a) un 6lment de formage continu (415, cuer l'air desdits
r6seaux capillaires borgnes      416, 516, 417, 517) presentant un premier
avant qu'ils soient remplis de liquide.             motif d'ouvertures
correspondant sensible - ment auxdites aberrations de surface (420) 32.
Procede selon 'une quelconque des revendi -         et s'6tendant & partir
de la surface la plus cations 19 et 28, dans lequel lesdits reseaux   15
ext~rieure vers la surface la plus interieure capillaires borgnes sont
remplis a l'aide d'un      dudit 6l6ment de formage (415); liquide en
remplissant la fents formde entre        (b) un moyen d'entratnement pour
deplacer ledit 6lement de formage et ledit rouleau           en continu
ledit element de formage continu 6lastiquement d6formable.
(415); 20        (c) des moyens pour amener en continu 33 Proc6d6 selon
l'une quelconque des revendi -         ledit tissu polymbre en substance
imper - cations 19 et 28, dans lequel lesdits r6seaux       meable aux
fluides (410, 510) en contact capillaires borgnes sont remplis a l'aide
d'un      avec ledit 6l6ment de formage en mouve - liquids en dirigeant une
pulv6risation de liquids   ment (415); a l'interieur de la fente formee
entre ledit 616-   25  (d) un moyen (485) pour appliquer un cou - ment de
formage et ledit rouleau elastique -        rant  de  liquids  A - peu -
pres  sans ment d~formable.                                    contrainte
(470) qui est A - pou - pres fixe dans la direction du deplacement dudit
Kissu 3A Procede solon l'une quelconque des revendi -         en mouvement,
pratiquement uniformement cations 19 et 28-33, comportant en outre les  3o
sur la surface exposie dudit tissu polymere etapes suivantes:
en mouvement pendant que ledit tissu est (e) on supporte ledit tissu A
microbulles en      supportS sur ledit 6lement de formage mouvement sur un
second 6lement de for -          (415), ledit courant de liquids
pratiquement mage a motifs macroscopiques, en mou -            sans
contrainte (470) ayant une force et un vement, tridimensionnel:
35         flux massique suffisants pour faire en sorts (f on soumet ledit
tissu a un courant de          quo ledit tissu polymbre en mouvement
liquids ayant une force et un flux massique       (410) soit deform4 de
faQon permanents suffisants pour faire on sorte quo ledit tissu    vers
ledit 6ldment de formage (415) en 



polymbre A microbulles en mouvement soit          contact avec celui-ci, de
telle sorts quo d6form6 en permanence sensiblement sui -   40     ledit
tissu polymbre se conforms on subs - vant l'image dudit second 6lment de
for-        tance A l'image dudit premier motif d'ou- mage, A motifs
macroscopiques, tridimen-          vertures mrnag6 dans ledit 6lement de
sionnel ; et                                      formage (415) pour
fournir un motif d'aber - (g) on enlAve ledit tissu A microbulles, a
rations de surface (420, 520), dans ledit motifs macroscopiques,
tridimensionnel, en   4s   tissu, (410, 510), chacune desditbs aberra -
substance impermeable aux fluides dudit          tions de surface (420,
520) ayant une partie second 6lment de formage.                        de
base et une partie d'extremitd ; et (e) des moyens (489-492) pour enlever
35. Procd4 solon la revendication 33, dans loquel     ledit tissu polymbre
ddformd de fagon per - lesdites microbulles sont orlentees de manibre  6o
manente a partir dudit 6l6ment de formage, A no pas etre en contact avec
ledit second          caracterise en ce quo ledit dispositif corn- 6l6ment
de formage, a motifs macroscopiques,        porte egalement:
tridimensionnel.                                    (f) un 6l6ment de
support poreux (417, 517) fix6 en position sous-jacents par rapport A 36.
Proced4 solon l'une quelconque des revendi -   65  la surface la plus
interne dudit element de cations 34 et 35, comportant l'tape consistant
formage (416, 516) pour supporter les par - a perforer de fagon
macroscopique ledit tissu       ties d'extr6mit4 desdites aberrations de
etendu de fagon macroscopique, tridimen -           surface formees dans
ledit tissu (410, 510) 44    85                EP 0 305 123 B1
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aberrations, de surface        contact avec la surface expos~e dudit tissu
restent soumises audit couran de liquide          polymbre A - peu - prbs
plan (810) alors que a - peu - prbs fixe, ledit element de support    ledit
tissu est supporte sur ledit 6l6ment de poreux (417, 517) presentant un
second            formage (615); motif d'ouvertures plus petit en dimension
s    (f) des moyens (615, 675) pour romplir et plus elev6 en frequence quo
les ouver-        lesdits r6seaux capillaires borgnes (655) tures menagees
dans ledit 61lment de for -        avec du liquide avant quItls viennent en
mage (418, 516), grace a quoi la partie           contact avec ledit tissu
polymbre (810); et d'extremite (40) de chacune desdites aber -       (g) un
moyen pour appliquer une force rations de surface est amincie sans rupture
io   suffisante entre ledit 6lment de formage par ledit courant de liquide
pour former une      (615) et ledit rouleau elastiquement defor -
microbulle (440, 540) coTncidant en subs -        mable (616) de manibre a
faire affaisser au tance avec le point d'amplitude maximal de        moins
partiellement lesdits reseaux capil - l'aberration de surface & laquelle
elle est      laires remplis de liquide, borgnes (655) sur reunie en
continu autour de sa p~ripherie,  is   ledit rouleau  elastiquement
deformable ladite microbulle (440, 540) comprenant une       (616), de
manibre a faire en sorte quo le membrane continue, extremement souple,
liquide contenu a l'int6rieur d6forme de fa - pratiquement impermeable aux
fluides qui          con permanents ledit tissu vers ledit 616- est plus
mince quo la partle de base (30) de      ment de formage (615) sans rupture
dudit _.       ladite aberration de surface, ladite micro -   20  tissu
(610) de telle sorte quo ledit tissu de bulle presentant en outre une
section             materiau polymbre prenne un motif d'aber- transversale
interne maximale, telle quo          rations de surface (620) corhcidant
sensi - mesuree dans sa condition totalement              blement avec
l'image dudit premier motif etendue dans un premier plan oriente per-
d'ouvertures menag6 dans ledit 6lement de pendiculairement a l'amplitude de
ladite  25      formage (615) sous l'effet de la pression aberration de
surface, qui est plus grande        hydraulique exerc6e par le liquide
initiale - quo la section transversale interne minimale      ment contenu
dans lesdits reseaux capil - de ladite partie de base relativement plus
laires borgnes (855), chacune desdites ,paisse (30) a laquelle elle est
fixee on         aberrations de surface comportant au moins continu autour
de sa p~riph~rie, telle que   3o   une microbulle (640) coYncidant sensible
- mesuree dans un second plan oriente pa -          ment avec le point
d'amplitude maximal de rallelement audit premier plan.
I'aberration de surface (620) a laquelle elle est en continu reunie autour
de sa pid - 38 Dispositif pour la mise on oeuvre du procedd         pherie,
ladite microbulle comprenant une selon l'une quelconque des revendications
19   s5   membrane, continue, extremement souple, et 28- 36, ledit
dispositif comprenant:             en substance impermeable aux fluides qui
(a) un element de formage continu (615)           est plus mince que la
partie de base de presentant un premier motif a-peu-pres            ladite
aberration de surface, ladite micro- 



continu d'ouvertures correspondant auxdites       bulle (640) presentant on
outre une section aberrations de surface (620) et setendant &   40
transversale interne maximale, telle que partir de la surface la plus
exterieure vers la   mesur6e dans sa condition totalement surface la plus
interieure dudit el6ment de       etendue dans un premier plan oriente per
- formage (615);                                    pendiculairement a
l'amplitude de ladite (b) un moyen d'entraihement pour deplacer
aberration de surface (620), qui est plus en continu ledit 6lment de
formage continu   45  grande que la section transversale interne (615);
minimale de ladite partie de base relative- (c) un moyen pour amener en
continu ledit         ment plus epaisse a laquelle elle est fix~e tissu
polymere (610) en contact avec ledit        en continu autour de sa
p~ripherie, telle quo element de formage on mouvement (615);
mesuree dans un second plan oriente pa- et
so         rallelement audit premier plan. (d) un moyen pour enlever ledit
tissu (610) dudit 6lement de formage (615) apres d6 - formation permanents
dudit tissu ; caract6 - ris6 en ce quo ledit dispositif comporte; (e) un
rouleau 6lastiquement deformable  55 (616) ayant une multiplicit6 de
r6seaux ca - pillaires borgnes (655) autour de sa ped - pherie disposes de
maniere a venir en 45    


