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DISPOSABLE DIAPER WITH BARRIER SHEET
" ABSTRACT OF THE DISCLOSURE

A disposable.diapér having a backing Sheet having a crotch
portion, an absorbent pad having a pair.of)opposed-side-edges,
and a liquid imperviousf barriér_ ' she'et “having side margins
cxtending around the side edges of the pad, such that the
barrier sheet provides a barrier preVenting'waste material from
escaping through the back of the diaper or through the side
edges of the pad. ‘ ' ' o .
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BACKGROUND OF THE 'INVENTION
Disposable diapers for infants and incontinent people
are a major industry, and, as such, constituﬁe a crowded art,
competitively speaking.
In general, they comprise'an absorbent pad'assembly

having a liquid impervious backing sheet, an absorbent pad in a

crotch portion of the diaper, and a liquid pervious cover or

frOnt sheet.

In general,.the priOr concepts for providiﬁg ligquid

- impermeability suffer from the,folléwing‘deficiencyi “inability

to prevent edge leékage thrOugh"the.side edges.of the crotch
area to soil“the-1eg;_ClOthiﬁg,'bédSheet;and/Cr other surrounding
articles.

With reépedt.to the'latter, the.prior art, as

exemplified by the.patent.literaturef.also-discloses‘the separate

concept of providingfbarrier.Strips'ahdthe'like along the edges
to prevent’this edgeleakagé..:lllustrativepatentS'providing
Suchméans for preventing edge leakage include U. 8. Patents

Nos. 3,349,769 issued‘t0 ?iékarski; 3,572,342 of Linquist et al.:
4,610,682 of Kopp; and 4;804,379'of Toth et al.

The present inventionfelates to a disposable diliaper
which prevents edge leakage in an improved manner, the diaperx
being characterized further as being of,ah elegant and cost
effective design Which.permitStheuse of less expensive

materials in the manufacture of the backing sheet.
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SUMMARY OF THE INVENTION

In accordance with the present invention, there is
provided a unitary disposable diaper adapted when worn to
engage the waist and stomach areas of the wearer comprising in
order: (1) a liquid impervious back sheet having opposed side
edge and opposed end edges connecting the side edges, the back
sheet defining the shape and dimensions of the diaper, the
diaper having a crotch portion adapted to engage the crotch of
the wearer to capture and retain body waste material when the
diaper is folded medially and worn engaging the waist and
stomach areas, the back sheet having peripheral portions
defining an opening in the crotch area; (2) a liquid-
impermeable barrier sheet having opposed side edges and opposed
end edges connecting the side edges, the barrier sheet being of
substantially the same dimension as the crotch portion, the
barrier sheet being of slightly larger dimensions than the
opening in the back sheet and being sealed around its periphery
in fluid-tight relationship to peripheral edges of the back
sheet surrounding the opening in the back sheet: and (3) an
absorbent pad adapted for receiving body waste material seated
on an inner surface of the barrier sheet opposed from the back
sheet, the absorbent pad having opposed side and end edges, the
absorbent pad being slightly narrower than the barrier sheet,
the side edges of the barrier sheet extending around and over
the side edges of the pad, thereby providing a barrier against

body waist material from escaping through the back of the

diaper or through the side edges of the pad.
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DESCRIPTION OF THE DRAWINGS

In the drawings:

' Fig; 1 ig a top plan view, partly broken away, of a
dlSposable dlaper of the present 1nventlon*"

Fig. 2 is a fragmentary sectlonal view taken substantlally
as indicated along the llne 2 - 2 of Fig. 1;  ' '

Fig. 3 is a fragmentary sectional view taken substantially

as 1lndicated alonggthe'line'3—3°0f Fig, 1;

Fig. 4 is a fragmentary sectlonal view taken substantlally
ag’lndlcated alonq the 11ne 4- A of Flg 1;

Fig. 5 is a fragmentary sectional view of 'a.nother
embodiment of the present invention; '

Fig. 6 1is a fragmentary_sectional view of another
embodiment of the present lilnvention;

Fig. 7 1is a fragmentary sectional view of another
embodiment of the present invention;

Fig. 8 is a fragmentary sectional view of another
embodlment ot the present 1nventlon, N

Fig. 9 is a fraqmentary sectlonal view of another
embodlment of the present lnventlon,

Fig. 10 is a fragmentaj:y sectional view of another

‘embodiment of the present invention;

Fig. 11 1is a fragmentary sectional view ot another
embodiment of the present invention; and

Fig. 12 is a fragmentary sectional view of another
embodiment of the present invention.
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DESCRIPTION OF THE PREFERRED EMBODIMENTS

- Referring now to Flgs 1-4, ' a di’aper 10 of the present
1nventlon has its perlphery defined by a liquid impervious
backlng ox back vheet 12 haV1ng opposed side edges 14 and 1leo,
and a palr of opposed end edges 18 and 20 connectlng the sxde
edges 14 and 16. ' ' |

- The dlaper 10 has a. crotch portlon 22 1. e a portion
adapted to engage the crotch area of the wearer to capture body
waste materlal Whlle not essentlal to the practlce of this
anentlon, the dlaper 10 is ehown to have cut -out portlons 24
on opposed sides of the crotch portlon 22 such that the diaper
has a generally hourglass conflquratlon haVLng four W1ngs or
ear portions 26 in the areas surround:a.ng the crotch portion

where the end edges connect wn.th the side edges ‘When the

diaper is folded medlally to be put on the body, the wlngs 26
engage the waist and stomach areas. It will of course be

appreciated .that the configur‘at_ion '.shown in the drawing fox
purposes of illustration is not critical, and other shapes or

‘configurations will be a matter of individual choice within the

expected judgment of the skilled worker.

Secured in fluidtight communication with the back sheet 12

in the crotch portlon 22 is a liquid impervious barrier sheet

28 having a pailr of oppcsed 51de marglns 29 and 31 deflm.ng
respectlve_opposed|s;de:edges 30 and 32, and a palr of opposed
end edges 34 and 35 connecting'the'side edges 30 and 32.

" The diaper 10 has an absorbent pad 38 seated on an inner
surface of the barrier sheet 28 for capturing and retaining
body waste material. As shown, opposed side margins 29 and 31
of the barrier sheet 28 extend around and over the side edges
of the pad 38. 1In this manner, edge leakage of body waste from
the pad is precluded.

Preferably, a front or cover sheet 40 (shown partially
broken away in Fig. 1 to reveal the underlying elements of the
diaper) is also provided. The cover sheet 40, which is liquid
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a pervious, 1s shown to be of substantially the same
configuration and dimensions as the backing sheet 12 and the
respective sheets are secured together at least around their
common periphery. Preferably, the side margins and the barrier
sheet 28 are sealed to a back surface of cover sheet 40 to
assure a fluid-tight barrier against edge leakage from the
absorbent pad, e.g. by heat sealing or by means of a pressure-
sensitive adhesive. Alternately, they may be sealed directly
to the front surface of the absorbent pad or indirectly through
intermediate strips of sheet material adhered to the side edges

ot the absorbent pad.

A pair of elastic strips 42 are preferably provided

on opposed side edges of the barrier sheet 28 in order to

gather the crotch area 22.

A palr of conventional tape fasteners 44 in the waist
area permit releasably securing or refastening the opposed end
edges 18 and 20 together around the waist when the diaper is

folded to engage the front and back of the body.

When a diaper of the foregoing general description is
intended for infants, it may, for example, be on the order of
from about 10” to about 25” in length and from about 10” to
about 17" at its widest width, in which case the absorbent pad
seated on barrier sheet 38 and sealed thereto along the side
edges may be on the order of from about 8” to about 23”7 in

length and from about 5” to about 127 in width. On the other

hand, diapers intended for incontinent adults will of course be
substantially larger. For example, the adult diaper may be on
the order of from about 26” to about 50” in length and from

about 18” to about 40” in width with pad 38 covering the crotch

area on the order of from about 24” to about 48” in length and

about 57 to about 20” in width.
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The backing or back sheet 12, which may be on the

order of 0.1 to 2.0 mils thick, may if desired comprise a

flexible plastic such as a polyolefin, e.g. polyethylene or

6a
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polypropylene, a‘polyoster_such as polyethylene terephthalate,
or a cellulose ester-such as,cellulose acetate or triacetate.

The barrier sheet 28, which also may be on the order of
Erom about 0.1 to about 1.5 mils thick, may comprise any of the
Jmperv1ous materlals heretoforo used for backlng sheets

| polyethylene or polypropylene belng 1llustrat1veg"

The pad 38 may comprlse any of the absorbent materials
heretofore employed in the dlaper art, e.9. wood pulp or f£luff,
cellulose wadding, absorbent cotton fibers, polyester or
polyolefin and the llke, J.ncludlng mixtures thereof. As 1s
kKnown 1in the.' dispOsablo dlaper drt,' one or more layers

containing a superabsorbent material may also be utilized.

The'liquid‘pervious toé,sheet'do likewise may comprise any
of the materials heretofore employed for top sheets, e.g. spun
bonded polyester or polyropylene fibers, various nonwoven

fabrics, gauze, etc. having the requisite wet and dry strength.

The tape fasteners 44, which per se comprise no part of
this invention, may be any of the known tape structures
utilizing so~-called refastenable pressure-sensitive adhesive,
e.g. acrylic adhesive formulations or elastomeric adhesive
formulations such as those of the KRATON series (trademark of
Shell Chemical Company) which are styrene-isoprene block
copolymers. - ' -

Elastic strips, such as strips 42, are also well known in
the diaper art. They' may comprise any elastomer such as
natural, butyl, or synth’etic rubber having the reguisite
tensile force to provide gather, e.g. 100 grams when stretched
100% from the relaXed condition. Wwhile shown 'in the
illustrative drawing to comprise a single strand, a plurality
of such strands are also contemplate.

In foregoing description, the backing sheet 12 has Dbeen
shown to be a continuous film to which barrier sheet 28 1is
sealed on by heat or hot melt adhesives.
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However, it will be appreciated that the portion in
juxtaposition with the major portion of the barrier sheet 28 is

superfluous and may accordingly be eliminated.

It is therefore contemplated that in lieu of the
continuous surface area f£ilm, the backing sheet may have a
central opening or window in the crotch area with the barrier
sheat 28 sealed around the perlphery over the window. In this
context, it will of course be apprec1ated that the dimensions
of the wxndow should be sllghtly smaller than those o©of the
harrier sheet 28 e. g. on the order of at least one inch in
both length and width, thus 1eav1ng a border or perlpheral edge
of the window of, 'sav, at least 0.5 inch to which the back of
barrler sheet 28 may be sealed for example, by heat sealing.

An important feature of the present invention is the fact
that the absorbent pad 38 coVers only'the surface of the 1iguid
irnpervious barrier sheet 28, as distinguished from those
diapers of the prior art wherein the abSOrbent pad extends near
the edges of the backing sheet. The barrier sheet 28 prevents
escape of the body waste materials through the back and edges
of the diaper.

While cover sheet 40 is shown to be of substantially the
same configuration and dimensions as the back sheet, 1t i1s to
be understood that -it* may only cover the absorbent pad, in
which event it will be sealed around its periphery to the
periphery of the barrler sheet 28 and/or to the back sheet just
beyond the barrier sheet 28. Likewise, the back sheet may be
narrower than the cover sheet. '

From the foregoing description, it will be seen that the

present invention provides an elegant design of simplified

construction wherein body waste materials are effectively
confined within the crotch area by means of the barrier sheet
28, thereby permitting the wings surrounding the crotch area to
be highly breathable without concern over the possibility of
soiling by escape of body waste materials from within the
diaper, and also it remains dry resulting in user's comfort.



2044788

I+ will further be observed that the present invention
mdkes it plausible to obtain a very substantlal savings 1in
terms of Leduced amounts of polyolefln heretotore customarlly
employed in back sheet manufacture. Indeed, the back sheet may
be a film or substitute. It may be ligquid permeable or not.

. Fig. 5 shows another embodlment of the diaper of the
present invention, 1n Wthh llke reterence numerals designate
like parts. 1In thls.embodlment, the barrier sheet 28 extends
to the end edges of the backing sheet 12'and'cover:sheet 40.
In other respects, the diaper of Fig. 5 is similar to that
previously discussed in connection with Flgs. 1-4. '

another embodiment of the diaper 10 of the present
invention 1s 1llustrated in F:Lg '6, in which like reference
numerals designate like parts. In this embodiment side
margins 31 of the barrler sheet 28 are located over side
margins of the cover sheet 40 at a location over a front
surface of the absorbent pad 38. In addition, the elastic
members or strips 42 are located intermediate the backing sheet
12 and barrier sheet 28 adjacent side edgee of the pad 38.

Another embodiment of the diaper of the present invention
is illustrated in Fig. 7, 1n which like reference numerals
designate like parts. In this embodiment, side margins 31 of
the barrier sheet 28 are adhered over side margins of the covex
sheet 40, and the elastic strlp 42 1is located 1ntermed1ate the
cover sheet 40 and the barrier sheet 28 adjacent the side edges
of the cover sheet 40 In other respects, the dxaper of Fig. 7
is simlilar to that prev1ously discussed 1n connection with
Figs. 1-4.

Another embodiment of the diaper of the present invention
is illustrated in Fig. 8, in which like reference numerals
designate like parts. In this embodiment, the side margins 31
of the barrier sheet 28 .are located over side margins of the
cover sheet 40, and the elastic strips 42 are located
intermediate the side margins 31 of the barrier sheet 28 and
the side margins of the cover sheet 40. In other respects, the

pat01072 - 9 -
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dlaper of E'J.g 8 is sz.m,l.lar to that prev10usly discussed in
connection with Figs. 1-4.

Another embodlment of the diaper of the present invention
is 1illustrated J.n Fig. 9, in which 1like reference numerals
de51qnate like parts. In thlS embodlment the side edges oE

the cover sheet 40 are 1ocated adjacent elde edqes of the

backlng sheef 12, the elastlc strip 4? 1e 1ocated 1ntermedlate
the cover ‘sheet 40 and backlng sheet 12 and the oover sheet 40
and backlng sheet 12 are adhered together adjacent side edges

of the oover sheet 40 and backlnq sheet 12. In addltlon, the

side margins 31 of the barrlor sheet 28 extend over the front
surface of the absorbent pad 38 at a locatlon beneath the cover

sheet 40. 1In other respects, the dlaper of Flg 9 is similar

to that previous ly dlscussed Ln connectlon Wlth the diaper of
Figs. 1-4 ' '

Another embodiment.of-the,diaoer of.the present invention
is illustrated in Fig. 10, in which like reference numerals
designate like parts. In this embodiment, the'side'margins 31
of the barrier sheet 28 are located over side margins of the
absorbent pad 38 at a location beneath the coVer-sheet 40, and
the side edges of the.oover sheet 40 are located adjacent the
side edges of the backing sheet 12. Also, in this embodiment,
the elastic strips 42 are located intermediate the side margins
31 of the barrier sheet 28 and the cover sheet 40. 1In other
respects, the diaper of Fig. 10 is similar to that previously
described 1n conneCtion-with Figs. 1-4. '

Another embodlment of the diaper of the present inventilion
is illustrated in Fig. 11, in which like reference numerals
designate like perts.' In thls embodiment, the cover sheet 40
has side dimensions smaller than that of the backing sheet 12,
such that the side edges of the cover sheet 40 are spaced
inwardly from s'ide ‘edges of the backing sheet 12. 1In other
respects, the diaper of Fig; 11 is similar to that previously
described in connection with Figs. 1-4.



Another embodiment of the diaper of the present invention
is illustrated in Fig. 12, in which like reference numerals
designate like parts. 1In this embodiment, the side dimensions

of the backing sheet 12 are smaller than the side dimensions of
the cover sheet 40. Thus, the side edges of the backing sheet
12 are located inwardly of the'side edges of the cover sheet
40. 1In other'respects, the diaper of Fig. 12 is similar to
that previously'deScribed in.connection'with:Figs;*l—Q.

The barrier"sheet 28.Qf~the diaper'lo may have the same
width and length as the diaper 10 if desired. Also, the
~elastic strips or_members.42'may_be positioned.052'inches from
the side edgeS'Of thefabsorbent'pad and the cover sheet 40 may
be the same size as'the_backing'12; ' '

Since certain changes may be made without departing from
the scope of the invention herein contemplated, it is to be
understood that the foregoing | des.cr'iption and accompanying

drawing shall be taken as illustrative and not in a limiting
sense., " '

Pat01072 - 11 -
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CLA;MS:

1. A unitary disposable diaper adapted when worn to

engage the waist and stomach areas of the wearer comprising in

order:

(1) a liquid impervious back sheet having opposed
side edges and opposed end edges connecting the side edges, the
back sheet defining the shape and dimensions of the diaper, the
diaper having a crotch portion adapted to engage the crotch of
the wearer to capture and retain body waste material when the
diaper is folded medially and worn engaging the waist and

stomach areas, the back sheet having peripheral portions

defining an opening in the crotch area:

(2) a liquid-impermeable barrier sheet having opposed

crotch portion, the barrier sheet being of slightly larger
dimensions than the opening in the back sheet and being sealed

around 1ts periphery in fluid-tight relationship to peripheral

edges of the back sheet surrounding the opening in the back

sheet; and

(3) an absorbent pad adapted for recelving body waste

material seated on an inner surface of the barrier sheet
opposed from the back sheet, the absorbent pad having opposed

side and end edges, the absorbent pad being slightly narrower

than the barrier sheet, the side edges of the barrier sheet

extending around and over the side edges of the pad, thereby

providing a barrier against body waist material from escaping

through the back of the diaper or through the side edges of the
pad.

2 . The diaper of claim 1 including a liquid pervious

cover sheet covering at least a front surface of the pad.

12
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3. The diaper of claim 2 wherein the side edges of the

barrier sheet extending over the pad are secured to an inner

surface of the cover sheet.

4. The diaper of claim 2 wherein the cover sheet has

substantially the same dimensions as the back sheet, the cover
and back sheet being secured together around their common

periphery.

5. The diaper of claim 2 wherein the cover sheet is of

smaller dimensions than the back sheet, the cover sheet being

secured around its periphery to at least one of the back and

barrier sheets.

6. The diaper of claim 1 wherein the absorbent pad

includes a superabsorbent material.

7. The diaper of claim 1 wherein the barrier sheet

extends to the end edges of the back sheet and cover sheet.

SMART & BIGGAR
OTTAWA, CANADA

PATENT AGENTS
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