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'DISPOSABLE DIAPER WITH PERMANENTLY
ATTACHED ADHESIVE TABS AND
PERMANENTLY ATTACHED COVER STRIPS

BACKGROUND OF THE INVENTION

Disposable diapers provide substantial advantages in
convenience over diapers intended to be laundered and
reused, particularly when they are used away from
home. In recer:* years, many different disposable dia-
pers have been proposed and some have been success-
ful in the marketplace. Typical disposable diaper struc-
tures comprise a facing material to be brought into
contact with the infant’s skin, an absorption layer of
high liquid-holding capacity and a water-impervious
backing layer, generally made of a plastic film such as
a polyethylene film. Typical disposable diaper struc-
tures are shown in Mesek et al. U.S. Pat. No.
3,612,055, and in Duncan et al. US. Pat. No.
3,180,335.

As may be seen from the above-cited patents, it is de-
sirable to obviate the problems that are inherent in clo-
sure systems which utilize extraneous fasteners such as
safety pins, snaps and zippers. To this end adhesive clo-
sure systems have presented acceptable solutions.

One of the most convenient adhesive systems that has
been developed to date is the system, shown in the
above-cited patents, in which adhesive tabs are ad-
hered to the backing sheet extending outwardly from
opposite sides of the diaper at one end thereof, and in
which the exposed areas of the adhesive strips are pro-
vided with readily separable cover strips which protect
the exposed areas until ready for use. However, dispos-
able diapers using an adhesive closure system of this
general type have the disadvantage that the consumer
has to dispose of the cover strips when they are sepa-
rated from the adhesive tabs. This is an inconvenience
to the consumer who is placing the diaper on a baby at
"about the same time.

An illustrative prior art adhesive system having cover
strips permanently attached to the diaper is disclosed
in Gellert U.S. Pat. No. 3,646,937. The Gellert ar-
rangement has the disadvantage of having a release film
on the inside of the diaper, where it can possibly come
into contact with a baby’s tender skin. The closure sys-
tem illustrated in the Gellert patent also has the disad-
vantage that it requires the use of two hands to peel
back the releasable end of the adhesive tape. Addi-
tional disadvantages are the complexities and expense
which are added to the manufacturing process by re-
quiring each adhesive closure to be manipulated on the
~ front side, around the edge, and on to the back side of
the diaper, instead of handling the adhesive closure on
one side only.

SUMMARY OF THE INVENTION

In this invention, the adhesive tab which is used to se-
cure the diaper on a baby is attached at one end thereof
to the plastic backing sheet of the diaper while the
other end of the tab, the free working end, is folded
back over the attached end, presenting a tacky surface
which is releasably covered by a release-coated surface
of a cover strip which, in turn, is permanently attached
to the diaper.

In one embodiment, one end of the cover strip is ad-
hered to the plastic film backing of the diaper. In a sec-
ond embodiment, the cover strip is attached perma-
nently to the terminal portion of the adhesive tab end
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which is attached to the diaper, i.e., the tab anchoring
end. With either embodiment, the cover strip forms
with the folded-back working end a loop such that the
consumer can separate the cover strip from the adhe-
sive tab by inserting a finger into the loop and pulling
the cover strip away from the tab, thereby exposing the
adhesive surface on the working end of the tab. In this
invention, the tab can be separated from the release
film by using only one hand, thus leaving the other
hand free for other purposes.

In accordance with this invention, the cover strip is
on only the outside portion of the diaper, where it will
not come in contact with a baby’s tender skin.

In both of the above-described arrangements, the
cover strip can also be made to serve a secondary func-
tion after it is separated from the adhesive tab. The re-
leasably secured ends of the cover strips can be at-
tached to the baby’s garments, or can be made long
enough for tying to each other as a secondary tightness
adjustment of the diaper about the baby’s waist.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is illustrated by the drawings, in which:

FIG. 1 is a perspective view, partly broken away to
show interior detail, of an open unfolded diaper in ac-
cordance with one embodiment of the invention and
including a phantom showing of the adhesive tabs in ex-
tended position;

FIG. 2 is a fragmentary cross-sectional view of the di-
aper of FIG. 1 taken along plane 2—2;

FIG. 3 is a fragmentary cross-sectional view similar
to FIG. 2, illustrating an alternate embodiment of the
invention; )

FIG. 4 is a fragmentary cross-sectional view of the di-
aper of FIG. 1 taken along plane 2—2, illustrating the
embodiment of FIG. 2 as it is about to reach the point
of readiness for use and showing in phantom the posi-
tion of the adhesive tab when ready for use;

FIG. § is a perspective view on a reduced scale of the
diaper of FIGS. 1, 2 and 4 in its configuration after
being placed about the infant; and

FIG. 6 is a fragmentary cross-sectional view similar
to FIG. 2 and illustrating yet another embodiment of
this invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

While this invention is susceptible of embodiment in
many different forms, there is shown in the drawings
and will herein be described in detail preferred embodi-
ments of the invention, with the understanding that the
present disclosure is to be considered as an exemplifi-
cation of the principles of the invention and is not in-
tended to limit the invention to the embodiments illus-
trated. The scope of the invention will be pointed out
in the appended claims.

Referring to the drawings, diaper assembly 10, when
fully opened and laid out flat as illustrated in FIG. 1,
comprises a lowermost moisture-impervious plastic
backing sheet 12 which is rectangular in shape, and an
overlying porous facing layer 16 of absorbent fibrous
material which is substantially coextensive with the im-
pervious sheet. While not critical to the present inven-
tion, diaper 10 also preferably includes a highly mois-
ture-absorbent fibrous pad or batt 14, which is also
rectangular in shape, but smaller than the facing and
backing layers and is centrally disposed therebetween.
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BEatt 14 may be formed in accordance with the teach-
ings set forth in commonly assigned Mesek et al. U.S.
Pat. No. 3,612,055.

Moisture impervious sheet 12 may be formed of poly-
ethylene having a thickness of approximately 0.001
inch. The sheet may be smooth, or may be embossed
to improve its drape and feel. Other suitable flexible
moisture-impervious sheets may be used in accordance
with the invention such as, for example, polyethylene
terephthalate sheets having a thickness of about 0.0005
inch. -

The present invention contemplates that several dif-
ferent types of facing layers may be used. For example,
the facing layer may be made up of a mixture of fibers
consisting predominantly of inexpensive short cellu-
losic fibers such as wood pulp fibers or cotton linters,
in amounts of about 75% to about 98%, the balance
being textile length fibers such as rayon as described in
Liloia et al. U.S. Pat. No. 3,663,348.

Facing layers suitable for use in this invention have
fabric weights in the range of 1 to 5 oz./yd.? and densi-
ties less than 0.15 gm./cc., generally in the range be-
tween 0.05 and 0.10 gm./cc. The dry strength of the
facing layer, for a fabric having a weight of about 1.5
oz./yd.?, is at least 0.15 Ibs./in. of width in the machine
direction and at least 0.10 Ibs./in. of width in the cross
direction. The fabrics have unusually good elongation,
loft, softness, and drape characteristics in comparison
to prior products incorporating any substantial amount
of short fibers.

Facing layer 16 may also be an apertured nonwoven
fabric formed, for example, in accordance with the
teachings in commonly assigned U.S. Pat. Nos.
2,862,251; 3,081,514 and 3,081,515. Briefly, such fab-
rics are foraminous structures wherein groups or
groupings of fibers have been rearranged from a fibrous
nonwoven starting web into positions surrounding less
dense fabric portions by passage of a fluid through the
starting material. The fibers within the groupings are
mechanically interlocked, and may be arranged into
various patterns, as is well understood by those skilled
in the art. A suitable binder may be utilized to help re-
tain the fibers in their rearranged locations, as is also
well understood by those skilled in the art. The fabric
can be made of naturally occurring fibers, synthetic fi-
bers or blends thereof. Typical facing layers made of a
polyester material may have a weight of % oz./yd.2

It should also be understood that the facing layer may
be formed of nonapertured material, such as a nonwo-
ven isotropic web, sponge, or the like. In all of the
aforementioned facings, the materials should be rela-
tively hydrophobic so as to retard wicking within the
facing layer.

In this invention, adhesive tabs 18 and 18’ made from
polyethylene tape stock, polypropylene tape stock, or
the like, are used to secure the diaper on the baby and
each has permanently attached anchoring end 20, free
working end 22 folded back over anchoring end 20,
and tacky surface 40 substantially coextensive with one
surface of tab 18. Cover strip 28 is provided with per-
manently attached fixed end 30, releasably secured end
24, release-coated surface 26 on one side thereof, and
uncoated surface 32 on the other side thereof. Anchor-
ing end 20 of adhesive tab 18 is permanently attached,
e.g., by means of an adhesive or fusion to moisture-
impervious backing sheet 12 of diaper 10 at a marginal
location thereon, and working end 22 is folded back
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against anchoring end 20 and is initially releasably ad-
hered to release-coated surface 26 of cover strip 28
along end 24. Fixed end 30 of cover strip 28 is perma-
nently attached directly to plastic backing sheet 12 of
diaper 10.

This invention contemplates various embodiments by
which cover strip 28 can be permanently attached to
diaper 10. In the embodiment illustrated in FIG. 2,
fixed end 30 of the cover strip 28 is permanently af-
fixed along uncoated surface 32 to plastic film backing
12 by bonding surface 32 directly to the outside surface
of plastic film backing 12. In a second embodiment, il-
lustrated in FIG. 3, cover strip 28 is permanently af-
fixed to plastic film backing 12 by interposing end 30
of the cover strip 28 between adhesive tab 18 and plas-
tic backing sheet 12 and attaching end 30 to terminal
portion 21 of anchoring end 20. End 30 is folded over
on itself such that release-coated surface 26 faces back-
ing sheet 12. In this second embodiment, cover strip 28
is affixed to plastic backing sheet 12, by way of perma-
nent attachment to anchoring end 20 of adhesive tab
18 which, in turn, is permanently attached by adhesion
to plastic backing sheet 12.

As illustrated in FIGS. 2 and 3, cover strip 28 is
folded over upon itself to provide finger-receiving loop
36 which enables cover strip 28 to be easily separated
from adhesive tab 18. Separation of cover strip 28 from
tab 18 is effected by inserting finger 34 into loop 36
and pulling cover strip 28 apart from working end 22
of tab 18 by moving finger 34 in the direction indicated
by arrows A. FIG. 4 illustrates the embodiment of FIG.
2 as cover strip 28 is about to become totally separated
from the tab 18, exposing tacky surface 40 and thereby
making diaper 10 ready to be applied about the infant.

Alternatively, loop 36 can be formed by cover strip
28 releasably attached to tab working end 22 without
cover strip 28 being folded over on itself by merely re-
leasably securing end 24 over the tacky surface of
folded back working end 22 so that grippable portion
25 of end 24 extends beyond crease 19 in tab 18 as
shown in FIG. 6. In this particular embodiment, the
user inserts the middle finger of one hand in loop 36
and by gripping grippable portion 25 between the
thumb and forefinger peels back cover strip end 24,
thereby exposing tacky surface 40 on tab working end
22 for securing diaper 10.

In accordance with this invention, after cover strip 28
is separated from tab 18, cover strip 28 does not have
to be disposed of by the consumer because it remains
permanently attached to diaper 10 as shown in FIG. 5.
Another advantage is that cover strip 28 can be sepa-
rated from tab 18 by using only one hand, thus leaving
the other hand free for other purposes. Additionally,
cover strip 28 is at all times only on the outside portion
of the diaper, where it will not come in contact with a
baby’s tender skin. A further advantage is that releas-
ably secured end 24 of cover strip 28 can serve a secon-
dary fastening purpose after being separated from ad-
hesive tab 18 through use in combination with similar
end 24’ of second cover strip 28’ which is attached to
plastic film backing 12 at an opposite marginal loca-
tion. Respective ends 24 and 24’ of cover strips 28 and
28’ can be made long enough for attachment to the
baby’s garments, or ends 24 and 24’ can be tied to-
gether as a secondary tightness adjustment of diaper 10
at the baby’s waist.
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A material suitable for use as a cover strip 28 is paper
covered with silicone. When the cover strip is to be
used for supplemental tying purpose, a smooth plastic
film having a release surface may be used instead.

Each adhesive tab 18 includes a tacky adhesive coat-
ing material on one face 40 of the adhesive tab 18. As
is clear from FIGS. 2 and 3, anchoring end 20 bearing
tacky surface 40 of each tab 18 is permanently at-
tached to plastic film backing sheet 12 at a marginal lo-
cation. Adhesive tab 18 is folded back over upon itself
such that the surfaces without the tacky material are
juxtaposed. Cover strip 28 with release-coated surface
26 is releasably secured to working end 22 bearing a
portion of tacky surface 40 and can be readily sepa-
rated when diaper 10 is to be used, thereby exposing a
portion of covered tacky surface 40 along end 22 for
use in fastening diaper 10 about an infant.

Suitable pressure-sensitive adhesives for the present
purposes are known in the art and possess good tack,
good cohesive strength, good moisture resistance and
good resistance to aging. Illustrative of such adhesive
compositions are mixtures of natural or synthetic rub-
ber with zinc oxide and various resins, natural or syn-
thetic rubber or resin latices, tacky acrylic polymers or
copolymers, and the like.

As illustrated in FIGS. 1 and 5, diaper 10 is applied
to the infant by positioning ends 42 and 44 of diaper 10
around the waist of the infant with the intermediate
portion of the diaper being disposed in the infant’s
crotch. Cover strips 28 and 28’ are separated from ad-
hesive tabs 18 and 18, respectively, and diaper ends 42
and 44 are pulled into tight fitting engagement with the
infant’s waist. The exposed portion of tacky surface 40
along working end 22 of each adhesive tab 18 is then
pressed against the adjacent portions of plastic backing
sheet 12 to secure the diaper about the infant. The final
form assumed by diaper 10 is shown in perspective on
a reduced scale in FIG. 5, and the diaper is held in this
position by the adhesive closure system of the present
invention.

The foregoing description and the drawing are illus-
trative but are not to be taken as limiting. Still other
variations and modifications are possible without de-
parting from the spirit and scope of this invention.

What is claimed is:

1. In combination with a disposable diaper having an
absorbent layer and a moisture-impervious backing
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sheet, the improvement comprising: an adhesive tab
having one end permanently attached to said backing
sheet at a marginal location thereon and a free end
folded back over said attached end and presenting a
tacky surface; a cover strip having a release coating on
one surface thereof and being affixed at one end to said
backing sheet and at the other end releasably secured
to and covering said tacky surface on said free end; said
cover strip forming with said folded back free end a fin-
ger-receiving loop which enables said cover strip to be
easily separated from the adhesive tab thereby expos-
ing said tacky surface for use in fastening said diaper
about an infant.

2. The combination of claim 1 wherein said cover
strip is permanently affixed to said backing sheet at said
one end with said release coated surface facing said
backing sheet and is folded over upon itself.

3. The combination of claim 1 wherein said cover
strip is permanently attached directly to said backing
sheet at said one end with a surface opposite said re-
lease coated surface facing said backing sheet and is
folded over upon itself.

4. The combination of claim 1 wherein the releasably
secured end of said cover strip is long enough to be
used, after being separated from said adhesive tab, for
secondary fastening purposes in combination with a
similar end of a second cover strip attached to said
backing sheet at an opposite marginal location thereon.

5. The combination of claim 1 wherein said cover -
strip is permanently attached directly to said backing
sheet at said one end and is releasably attached to said
tacky surface so that a grippable portion of the cover
strip extends beyond said folded back free end.

6. In combination with a disposable diaper having an
absorbent layer and a moisture-impervious backing
sheet, the improvement comprising: an adhesive tab
having one tacky surface, an anchoring end which is
permanently adhered to said backing sheet at a mar-
ginal location thereon and a working end folded back
over the anchoring end; a cover strip permanently at-

* tached to a terminal portion of the anchoring end and

45

50

releasably attached to the tacky surface of the working
end; said cover strip being folded upon itself to provide
a finger-receiving loop which enables the cover strip to
be easily separated from the tacky surface on said

working end.
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