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[ 5 7 ] ABSTRACT 

A disposable diaper combining improved softness and 
sufficient strength to resist in use tearing and shred~ 
ding in a single structure, thereby producing better 
compliance and ?t when the structure is applied to the 
wearer, and hence improved comfort as well as better 
containment of waste ?uids deposited thereon. In a 
preferred embodiment, a disposable diaper of the 
present invention employs an air laid absorbent cellu 
losic core reinforced by the application of a hydropho 
bic resin at relatively low levels of solids addition to 
one side thereof with subsequent drying, curing and 
calendering to the desired overall density. With suffi 
cient strength built into the resin treated surface of the 
absorbent core structure, the unreinforced surface of 
the absorbent core can be adhered directly to a soft, 
waterproof backsheet, thereby producing a unique 
softness, texture and hand. In addition to improved 
strength and softness, a resin-stabilized absorbent core 
of the present invention exhibits improved surface 
dryness due to favorable density and capillary gradi 
ents which provide improved liquid penetration from 
the resin treated surface of the core to the non-resin 
treated portions of the core. By combining the resin 
stabilized-absorbent core with a fast strike-through 
topsheet in a disposable diaper structure, the gasket 
like waterproof side flaps normally required to prevent 
liquid run-off can be eliminated. 

17 Claims, 7 Drawing Figures 
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DISPOSABLE DIAPER HAVING A RESIN TREATED 
ABSORBENT PAD TO IMPROVE INTEGRITY, 

SOFTNESS AND DRYNESS 

FIELD OF THE INVENTION 

The present invention has relation to disposable ab 
sorbent products generally, and in particular to dispos 
able absorbent products such as bandages, diapers and 
sanitary napkins. 

In a preferred embodiment, the present invention has 
relation to a resin-stabilized absorbent cellulosic web 
suitable for use in disposable absorbent products, said 
web having improved softness and strength as well as 
favorable density and capillary gradients to provide im 
proved liquid penetration and retention characteristics 
between the resin treated surface of the web and the 
non-resin treated portions thereof. 

In yet another preferred embodiment, the present in 
vention has relation to a disposable diaper exhibiting 
improved softness, texture and hand as well as suffi 
cient strength to resist tearing or shredding of the ab 
sorbent pad in use, thereby providing greater wearer 
comfort and better absorbency along with improved 
containment due to better fit. 

In still another preferred embodiment, the present 
invention has relation to a disposable diaper exhibiting 
both improved surface dryness and more rapid strike 
through of ?uids deposited on the surface of said dia 
per, thereby eliminating the need for gasketing means 
along the lateral edge portions of said structure to pre 
vent liquid run-off during periods of heavy ?ow. 

BACKGROUND OF THE INVENTION 

Disposable absorbent products, and particularly dis 
posable absorbent bandages, diapers and sanitary nap‘ 
kins are well known. An object common to such prod 
ucts is the provision of an effective means for absorbing 
aqueous liquids such as urine deposited thereon in such 
a manner as to prevent run-off during maximum flow 
conditions and to effectively retain such liquids ab 
sorbed within the absorbent core member of the struc 
ture. It is likewise an object of such structures to reduce 
the amount of moisture in contact with the wearer’s 
skin and thus reduce maceration, rash or other unpleas 
antness. Such structures should preferably exhibit both 
strength and softness to enhance their absorbency and 
containment characteristics in addition to wearer com 
fort. Prior art disposable absorbent products have not, 
however, successfully combined all of the aforemen 
tioned desirable features in a single structure. 
Structures comprised of a porous hydrophobic top 

sheet and a hydrophilic substrate are well known in the 
art. It should be recognized that the terms “hydropho 
bic” and “hydrophilic" as herein employed, while use 
ful in their brevity actually refer, respectively to rela 
tively low and relatively high critical surface tensions of 
the materials being characterized. The hydrophobic na 

‘ ture of a prior art diaper topsheet, for example, is evi 
denced by its lack of affinity for liquid human waste rel 
ative to that of the hydrophilic or absorbent substrate. 
As used herein, a web is hydrophobic when a drop of 
liquid waste placed thereon does not spread to any ap 
preciable degree on the web. Thus, when a hydropho 
bic sheet is superimposed upon a layer of hydrophilic 
or less hydrophobic absorbent material to form a dia 
per and the hydrophobic material is placed next to 
wearer’s skin, waste ?uids from the wearer pass 
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2 
through the hydrophobic sheet and are preferentially 
partitioned by and absorbed within the underlying hy 
drophilic layer, leaving the topsheet adjacent the wear 
er’s skin relatively dry. 
The rate at which liquid penetration takes place va 

ries greatly, however, depending upon such factors as 
the density and capillary gradients existing between the 
various layers of the absorbent structure and the rela 
tive hydrophobicity of the various layers. Capillary 
forces act to draw a liquid from a less dense structure 
to a more dense hydrophilic structure, i.e., from a large 
pore size to a smaller pore size, and this‘directional ac 
tion can be augmented further by employing a topsheet 
which is both lower in density and slightly hydrophobic 
with respect to the hydrophilic absorbent core to pro 
mote rapid absorption of the liquid deposited on the 
topsheet by the absorbent core member, thereby mini 
mizing liquid run-off during periods of heavy ?ow. Care 
must be taken, however, that the surface dryness of the 
structure not be adversely affected. If an extremely 
thin, low density, hydrophobic topsheet is employed in 
combination with a more dense hydrophilic core, ?uids 
absorbed by the hydrophilic core may not be effec 
tively prevented from re-emerging at the surface of the 
topsheet when the structure is subjected to compres 
sive forces generated by the activities of the wearer. 

In general, a more hydrophobic topsheet provides 
poorer strike-through characteristics but better surface 
dryness, while a less hydrophobic topsheet provides 
better strike-through characteristics but poorer surface 
dryness. Thus to a certain extent there has been a bal 
ancing in prior art structures between ‘favorable strike 
through characteristics and favorable surface dryness 
characteristics. 
As used hereinafter, strike-through is a measure of 

how long it takes for an absorbent structure to com 
pletely absorb a specified quantity of liquid deposited 
on its surface. Strike-through values are normally ex 
pressed in seconds. Low strike-through values are in 
dicative of high absorbency rates, and are, therefore, 
generally preferred in absorbent bandages and the like. 
Surface wetness, on the other hand, is a measure of the 
degree to which absorbed moisture can be caused to 
re-emerge from an absorbing matrix, under pressure, to 
appear as moisture at the surface of the structure where 
it originally entered the absorbing matrix. Surface wet 
ness values are normally expressed in grams of re 
emerging liquid absorbed on a standard ?lter paper su 
perposed on the absorbing matrix. Low surface wetness 
values are indicative of a greater ability of the absor 
bent structure to retain an aqueous solution once it has 
been absorbed, i.e., improved surface dryness. 
One prior art means of providing satisfactory surface 

dryness characteristics while minimizing liquid run-off 
is disclosed in US. Pat. Re. No. 26,151 which issued to 
Duncan, et al., on Jan. 31, 1967. The Duncan, et al., 
patent discloses a disposable diaper structure employ 
ing an absorbent pad and a waterproof backsheet of a 
width greater than that of the pad. The side portions of 
the backsheet are folded inwardly over the side mar 
ginal areas of the pad so that in use liquid run-off is 
minimized during periods of heavy flow. The inwardly 
folded side portions assume a position contiguous to 
the wearer’s legs along an area of the inner, rear and 
front portions of the thighs adjacent the junction 
thereof with the wearer’s torso, thus providing a gasket 
ing action. In the described embodiment, a hydropho 
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bic nipshcet encloses the absorbent material of the pad. 
The glthlitfllli? action gives the absorbent pad sufficient 
time to absorb liquid wastes to thus utilize, as fully as 
possible. 23.; absorptive power of the diaper while si 
multaneously preventing run‘off during periods of 
heavy flow and consequent soiling of garments. 
While side flaps have proven to be one acceptable so 

lution to the run-off problem in a disposable diaper ex‘ 
iribiting satisfactory surface dryness characteristics, ap— 
plicant’s invention, in a preferred embodiment, pro 
vides rapid strike-through and improved surface dry 
ness characteristics in a single structure, thus making 
the use of side flaps to prevent liquid run-off unneces 
sary. Applicants structure is, therefore, simpler in 
terms of construction as well as in its application to the 
wearer. 

Another problem common to most prior art dispos 
able absorbent structures relates to a laclt of strength 
in the absorbent core materials employed. This prob 
lem is particularly apparent with airfelt, an air laid cel 
lulosic material which is widely used in disposable ab 
sorbent products due to its desirable absorbency and 
softness characteristics and its relatively low cost. Dis~ 
posablc absorbent products, and particularly dispos 
able diapers fabricated with absorbent cores of unrein 
forced airfelt do not, however, have sufficient strength 
to resist tearing and shredding in use. Tearing and 
shredding of the absorbent core in a disposable diaper 
is undesirable in that it adversely affects both the absor 
bency and containment characteristics of the structure 
in addition to being aesthetically unacceptable to the 
consumer. Prior art disposable absorbent products 
have dealt with this problem by various means, includ 
ing, for example, wet calendering of the airfelt, wet 
strength tissue addition, embossing of the airfelt, addi 
tion of adhesive strips to the airfelt, etc. 
US. Pat. No. 3,6l2,055 which issued to Mesek, et 

al.. on Oct. l2, i971 discloses a disposable diaper hav 
ing an absorbent core of loosely compacted cellulosic 
batt having gr 'iter wettability than that of the facing 

said batt having a highly compacted layer on its 
» side which is adhered directly to a waterproof 
‘king sheet over a widely distributed area of adhe 

sion. The densified surface is produced by calendering 
the absorbent web while the surface to be densified is 
in a moist condition. Liquid deposited on the surface of 

cture disclosed by l‘vieselt ct alv passes through 
the body of the loosely compacted batt and is strongly 
drawn into the densi‘fied layer due to the small capillary 
radius of the of the densified fibers. Such a diaper, al~ 
though e ctive from a liquid absorption and liquid re 
tention standpoint. has a rather stiff feel due to the fact 
that the ricnsified layer of the absorbent core is in ad 
lit. it. contact with the waterproof bacltshcet, thereby 
tending7 to impart the stiffness of the absorbent core to 
the entire Structure. 
US. lint. No. 3,444,859 which issued to Kalwaites on 

iviay 20. I969 discloses alternative means for reinforc 
ing fibrous batt to impart mechanical strength thereto 
by foam bonding the exterior surfaces of the batt to 
form a relatively strong sltin thereon. The skin on the 
exterior surfaces of the batt. however, detracts from 
the softness and texture ofa disposable diaper structure 
incorporating the batt as an absorbent core. 

To 
I11: 

,"tigciirdirigly. it is an obicct of the present invention 
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4 
to provide a resin-reinforced absorbent web of air laid 
cellulosic material exhibiting sufficient strength to re 
sist tearing and shredding when used in absorbent prod 
ucts such disposable diapers, yet retaining much of 
the softness inherent in such materials prior to the ap 
plication of any reinforcing treatmentv 

it is a further object of the present invention to pro' 
vide an absorbent pad of compressed, entangled, hy— 
drophilic fibers, the fibers on one surface thereof being 
treated in the uncompressed state with a hydrophobic 
film-forming material which acts as an interfiber bond 
inhibitor and a fiber stiffener during compression, 
which pad, after compression, exhibits favorable den 
sity and capillary gradients to promote wiclting of liq‘ 
uid from the treated surface of the absorbent pad to the 
untreated portions thereof. , . I 

It is yet another object of the present invention'to 
provide a disposable diaper having greater wearer corn 
fort due to improved softness, texture and hand as well 
as sufficient strength to resist tearing and shredding in 
use, said diaper thereby providing improved absor-i 
bency and better containment due to better fit. 

Still another object of the present invention is to pro» 
vide a soft, compliant disposable diaper exhibiting 
strike-through characteristics sufficiently rapid to sub 
stantially prevent liquid run-off during periods of heavy 
flow as well as improved surface dryness characteris 
tics. 

SUMMARY OF "fl-{E lN'VEN'flON 

in accordance with the present invention, an absor 
bent fibrous web suitable for use an absorbent core ‘ 

in disposable absorbent products is provided, said web 
comprising a compressed mass of entangled hydro 
philic fibers, the fibers on one surface thereof being 
treated by the addition of a film-forming, hydrophobic 
resin at relatively low levels of solids addition while said 
web is in an uncompressed state, with drying and curing 
of said resin treated web in the uncompressed state fol 
lowed by subsequent calendaring of said web to the de 
sired overall density. The resin acts as an interfiber 
bond inhibitor and fiber stiffener during compression 
so that the treated portions of the absorbent. web re 
main at a lower density after calendering than the un 
treated portions, thereby creating a favorable density 
and capillary gradient between the resin treated surface 
and the untreated portions of the web. Because of the 
hydrophobic nature of the resin, the favorable gradi 
ents are maintained when moisture is deposited on the 
structure, thus providing improved surface dryness on 
the resin treated surface of the web. in addition, the 
resin treatment imparts sufficient strength to the absor» 
bent web to resist in use tearing and shredding when 
the web is employed as an absorbent core in an absor 
bent structure such as a disposable diaper. 

in a preferred embodiment, an absorbent web of the 
present invention is incorporated in a disposable diaper 
so that the non-resin treated surface of the web is ad 
hered directly to a soft, waterproof bacltsheet. Due to 
the inherent softness of the untreated surface of the ab_ 
sorbent web, a unique texture and hand which comple 
ment softness are produced, while the resin treated sur 
face of the web provides the strength necessary to resist 
tearing and shredding in use; Because such iaper ex 
hibits improved strength and softness, better compli 
ance and fit are achieved when the structure is applied 
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to the wearer. This in turn provides better containment 
of discharged wastes and improved wearer comfort. 

. In yet another preferred embodiment, a fast strike 
through topsheet is superimposed on the resin treated 
surface of an absorbent pad of the present invention 
and secured at its periphery to a waterproof backsheet 
adhered to the untreated surface of the absorbent pad 
to form a disposable diaper. By combining a fast strike 
through topsheet with an absorbent web having favor 
able density and capillary gradients to rapidly transmit 
moisture deposited on‘the surface of the diaper into the 
untreated portions of the absorbent core, liquid run-off 
can substantially be prevented without resort to special 
restraining means at the lateral edge portions of the di 
aper. Such a diaper also exhibits better surface dryness 
than is normally obtainable when a fast strike-through 
topsheet is employed due to the tendency of the resin 
treated surface of the absorbent pad to partition liquid 
absorbed in the non-resin treated portions of the pad 
‘from the topsheet, at least until the full absorptive ca 
pacity of the non-resin treated portions of the pad has 
been utilized. 

BRIEF DESCRIPTION OF THE DRAWINGS 

While the speci?cation concludes with claims partic 
ularly pointing out and distinctly claiming the subject 
matter which is regarded as the present invention, it is 
believed that the invention will be better understood 
from the following description taken in connection 
with the accompanying drawings in which: 
FIG. 1A is a simpli?ed schematic illustration of a por 

tion of a production line used for processing an absor 
bent ?brous web in accordance with the present inven 
tion and for converting the processed web into a dis 
posable diaper. 
FIG. 1B is a continuation of the simpli?ed schematic 

illustration of FIG. 1A showing the balance of the dia 
per converting operation. 
FIG. 2 is an enlarged schematic illustration of an un 

compressed fibrous web shown prior to processing in 
accordance with the present invention, taken along 
section line 2—2 in FIG. 1A. 
FIG. 3 is an enlarged simpli?ed schematic illustration 

of the absorbent fibrous web illustrated in FIG. 2 shown 
after application of the reinforcing resin to the lower 
3most side thereof, taken along section line 3-3 in FIG. 
1A. 
FIG. 4 is an enlarged simpli?ed schematic illustra 

tion, taken along section line 4-4 in FIG. 1A, illustrat 
ing the condition of the absorbent ?brous web shown 
in FIGS. 2 and 3 after compression of the structure and 
prior to total encapsulation thereof between the water 
proof backsheet adhered to its uppermost surface and 
the topsheet adjacent its lowermost surface. 

FIG. 5 is an enlarged simpli?ed schematic illustration 
of a disposable diaper of the present invention taken 
along section line 5-5 in FIG. 1A, illustrating the con 
dition of the structure after the lateral edge portions of 
the topsheet have been secured to the lateral edge por 
tions of the waterproof backsheet and the resulting lat 
eral edge portions of the diaper have been folded back 
upon and secured to the surface of the topsheet. 
FIG. 6 is an enlarged simpli?ed schematic illustration 

of a disposable diaper of the present invention, taken 
along section line 6-6 in FIG. 18, showing a preferred 
con?guration of the diaper in the ?nished state. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIGS. 1A and 1B constitute a simpli?ed schematic 
illustration of a production line suitable for preparing 
an absorbent ?brous web in accordance with the pres 
ent invention and for converting said web into a dispos 
able diaper. In a preferred embodiment of the present 
invention, an absorbent fibrous web 1 of hydrophilic 
cellulosic material is produced by conventional air lay 
ing techniques well known in the art and shown sche 
matically as 2 in FIG. 1A. The absorbent ?brous web 
1, which is commonly referred to in the industry as air 
felt, preferably has an initial basis weight between 
about 80 and about 500 grams per square meter. The 
density of the web I typically ranges between approxi 
mately 0.03 and approximately 0.05 grams per cubic 
centimeter, as measured under a load of 20 grams per 
square centimeter, prior to processing in accordance 
with the present invention. As shown schematically in 
FIG. 2, the ?brous structure of the web is extremely 
loose prior to treatment in accordance with the present 
invention, and, therefore, the web has very little cohe 
sive strength. 
The ?rst step designed to impart integrity and 

strength as well as improved surface dryness character 
istics to an absorbent web of the present invention in 
volves the application of a ?lm-forming hydrophobic 
resin to one surface of the absorbent web. This is pref 
erably accomplished by applying the liquid resin 4 with 
one or more spray nozzles 3 so that a substantially uni 
form spray extends across the entire width of the absor~ 
bent web 1. 
As shown in FIG. 3, the resin 4 does not penetrate the 

entire thickness of the absorbent web 1. The resin 
treatment is limited tov portion 13(b) of the absorbent 
web. In order to realize the surface dryness bene?ts of 
an absorbent web of the present invention, to be de 
scribed in greater detail hereinafter, the untreated hy 
drophilic portion 13(a) of the absorbent web 1 should 
constitute at least about 50 percent and most prefera 
bly at least about; 70 percent of the total thickness of 
the absorbent web prior to calendering. 
The resin 4 imparts wet strength to the absorbent 

web by bonding the surface ?bers together at contact 
points while the ?bers are in an expanded lattice struc 
ture. Since the ?bers are randomly distributed in the 
vertical as well as the horizontal plane and bonded only 
at contact points, the resulting structure remains ?exi 
ble. The resin coating on the ?bers also tends to pre 
vent the formation of additional bonds between the 
treated ?bers during‘ subsequent calendering, thereby 
insuring the maintenance of ?exibility in the web after 
calendering as well as helping to produce improved sur 
face dryness on the resin treated surface of the web. 
The resin employed is preferably moderately hard 

and is non-tacky when dry to avoid self-adhering when 
the absorbent web 1 is calendered. One such resin 
found to produce very good results is styrene 
butadiene, a hydrophobic resin available from the Dow 
Chemical Company of Midland, Mich. under Dow 
speci?cation number 7284.01. Other hydrophobic res 
ins also found suitable include, for example, styrene 
butadiene No. 7235 also available from the Dow 
Chemical Company, and an acrylic-latex resin avail 
able from the Rohm and Haas Chemical Company of 
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Philadelphia, Pa. under Rohm and Haas speci?cation 
number TR-407. 
A distinguishing resin property used commonly by 

polymer manufacturers in characterizing a resin in its 
behavior as a film-forming coating is its glass transition 
temperature. Within a molecular weight series of a 
given resin, the polymer is less tacky and self-adhering 
at higher glass transition temperatures. Thus, if after 
proper drying and curing of an absorbent web 1 of the 
present invention, the resin treated surface 13(b) self 
adheres on calendering, the dif?culty can frequently be 
avoided by selecting a resin with a higher glass transi 
tion temperature. Generally it has been found that the 
preferred resins fall within the glass transition tempera 
ture range of about —l5°C to about +35°C. 
The resin 4 is preferably applied to the absorbent 

web 1' at relatively low levels of solids addition, i.e., 
preferably between about 5 and about 16 grams of 
resin solids per square meter, at a solids content of be 
tween about 10 percent and about 55 percent by 
weight. Low levels of resin application are desirable 
primarily to avoid adverse effects on the softness, tex 
ture and hand of the structure. 
Although it is feasible to apply a resin spray to both 

surfaces of the absorbent web 1, in a preferred embodi 
ment of the present invention only one surface of the 
web is treated in order to preserve a suf?cient amount 
of hydrophilic material in the web as well as the inher 
ent softness of the web, essential features of a dispos 
able diaper of the present invention. It should be noted 
that due to the inherent ?exibility of the web reinforc 
ing process described herein, it is also feasible to apply 
the resin 4 only in selected areas of the web for local 
ized reinforcement as well as to vary the amount of 
resin applied at any given point across the web to pro 
duce varying degrees of reinforcement across the web. 
Following application of the resin spray 4 to the low 

ermost surface of the absorbent web 1 in the uncom 
pacted condition, the absorbent web is passed between 
a hot air blow-through dryer 5 and a suction box-6 
which serve to drive moisture from the structure and 
cure the resin. Both the hot air dryer 5 and the suction 
box 6 extend across the entire width of the absorbent 
web 1. Hot air is introduced directly onto the resin 
treated surface of the web through a plurality of ori 
?ces 7 in the hot air dryer 5. Since the web is relatively 
open at this point, the bulk of the hot air passes through 
the absorbent web and is collected within the suction 
box 6 where it is continuously reheated and recycled 
back to the hot air dryer 5 by means well known in the 
art. 

The hot air dryer 5 and suction box 6 are preferably 
designed so that the absorbent web 1 will be dried and 
cured upon exit therefrom. Experience has demon 
strated that drying and curing can, for example, be 
achieved with an absorbent ?brous web having a den 
sity prior to treatment of approximately 0.05 grams per 
cubic centimeter as measured under a load of 20 grams 
per square centimeter, said web having been treated on 
one surface with a styrene-butadiene resin such as Dow 
No. 7284.01 applied at a solids content of about 10 
percent and a level of approximately 1 1 grams of resin 
solids per square meter, by directing a forced convec 
tion of 270°F dry air through the web at a rate of about 
450 cubic feet per minute per square foot of web sur 
face for a period of approximately 5 seconds. Higher 
resin solids concentrations and/or higher drying tem 

8 
peratures can be utilized to reduce the residence time 
required to effect drying and curing. 

In general, experience has demonstrated that a resin 
treated absorbent web 1 can normally be cured by sub 

5 jecting it to a forced convection of 270°F dry air for a 
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period of time suf?cient to reduce the moisture content 
of the structure to below about 5 percent. 
An absorbent ?brous web which has been dried and 

cured prior to calendering exhibits improvements not 
only in pad integrity and tensile strength, but, in addi 
tion, provides a basis for combining improved strike 
through and surface dryness characteristics in a single 
absorbent structure such as a disposable diaper. An ab~ 
sorbent ?brous web which has been dried but not cured 
prior to calendering, on the other hand, provides a 
lesser degree of surface dryness improvement. 

Following the drying and curing operation, the resin 
stabilized absorbent ?brous web 1 is passed between a 
pair of hard-surfaced calendering rolls 8 and 9 to in 
crease the overall density of the web to the desired 
level. When the initial density of the structure prior to 
treatment in accordance with the present invention is 
in the range of about 0.03 to about 0.05 grams per 
cubic centimeter as measured under a load of 20 grams 
per square centimeter, the structure is normally calen— 
dered to an overall density between about 0.07 and 
about 0.15 grams per cubic centimeter, and most pref 
erably to between about 0.09 and about 0.13 grams per 
cubic centimeter when the absorbent web 1 is to be uti 
lized in a disposable diaper. The target density of the 
absorbent web is preferably controlled by adjusting the 
force applied to the web as it passes between the rolls. 
This is accomplished by mounting roll 9 in a ?xed posi 
tion and controlling the vertical movement of roll 8 by 
means of a multiplicity of pneumatically or hydrauli 
cally actuated cylinders 10 which are regulated to pro 
duce a constant compressive force on the web. 
As alluded to earlier herein, the aforementioned web 

treatment imparts integrity, cohesiveness and tensile 
strength to an otherwise weak structure. As would be 
expected, the wet and dry tensile strengths of the absor 
bent web 1 are dependent to a large extent upon the 
level of resin application as well as upon the particular 
resin utilized. For a resin such as Dow No. 7284.01, 
solids application levels between about 5 and 16 grams 
per square meter on an absorbent web having a density 
between about 0.03 and about 0.05 grams per cubic 
centimeter prior to treatment in accordance with the 
present invention results in wet tensile strengths be 
tween about 0.5 and about 1.5 pounds force per inch 
of pad width when the treated structure is calendered 
to a density between about 0.09 and about 0.13 grams 
per cubic centimeter. That is, a force of between about 
0.5 and about 1.5 pounds is required to separate a 1 
inch wide sample of the web which has been uniformly 
wetted with a quantity of simulated urine solution equal 
to four times the weight of the sample. The simulated 
urine solution is comprised of a 1 percent sodium chlo 
ride solution adjusted to a surface tension of 45 dynes 
per centimeter. 
For use in a structure such as a disposable diaper 

which is subjected to considerable in use stress both 
wet and dry due to the action of the wearer, a minimum 
wet tensile strength of about 0.5 pounds force per inch 
of pad width, and preferably about 1.0 pounds force 
per inch of pad width, is desirable to resist tearing and 
shredding. This can normally be achieved in. an absor 
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bent pad having a basis weight of at least 80 grams per 
square meter and a density prior to treatment of ap— 
proximately 0.03 to 0.05‘ grams per cubic centimeter by 
applying a resin such as Dow styrene-butadiene No. 
7284.01 at a rate of approximately 11 grams of solids 
per square meter and calendering the structure after 
drying and curing to a density between about 0.09 and 
about 0.13- grams per cubic centimeter. 
As disclosed earlier herein, an absorbent ?brous web 

1 which has been cured prior to calendering provides 
a basis for improved surface dryness and strike-through 
characteristics in addition to improved strength and in 
tegrity when used in an absorbent structure such as a 
disposable diaper. . 

It is believed that the primary reason an absorbent 
fibrous web prepared as herein described exhibits im 
proved surface dryness characteristics on its resin 
treated surface is due to the fact that favorable density 
and capillary gradients are created between the treated 
surface of the web and the untreated portions thereof. 
Because the resins employed by applicants are inter? 
ber bond inhibitors during compression and because 
they impart resilience to the ?bers which have been 
treated therewith, the resin treated surface of the web 
exhibits a lower density than the untreated portions of 
the absorbent web after calendering. [n the case of an 
absorbent web produced as described herein, the un 
treated portions of the absorbent core may range from 
slightly more dense than the resin treated portions of 
the‘core to several times more dense than the resin 
treated portions of the absorbent core, depending to a 
large extent on the degree of calendering of the struc 
ture. In general, the more favorable the density and 
capillary gradients between the resin treated surface of 
theweb and the untreated portions thereof the lower 
will be the surface wetness values associated therewith. 
Since the absorbent web 1 is preferably comprised of 

hydrophilic cellulosic ?bers, the resin 4, in order to 
maintain the favorable density and capillary gradients 
described above when the structure is wetted, must not 
only be hydrophobic in nature, but further, must be of 
a ?lm-forming variety so as to encapsulate the ?bers on 
the treated surface of the web and prevent them from 
becoming wetted. 
Accordingly, when moisture is deposited on the resin 

treated surface of an absorbent fibrous web 1, the fa 
vorable density and capillary gradients existing be 
tween the resin treated surface of the structure and the 
untreated portions thereof serve to rapidly transmit the 
moisture from the resin treated surface to the untreated 
portions. Because the resin treated ?bers of the absor 
bent web exhibit hydrophobic properties after the resin 
treatment, they are not readily wetted by liquids depos 
ited on the resin treated portion 13(b) of the absorbent 
web 1. Hence the favorable density and capillary gradi 
ents existing between the treated and the untreated 
portions of the web are not destroyed when the struc 
ture is subjected to moisture. Liquid deposited on the 
resin treated surface 13(b) of the absorbent wet I is 
rapidly transmitted to the absorbent hydrophilic por 
tion of the core 13(a) until the full absorptive capacity 
of the latter has been exhausted. Surface wetness is also 
reduced, i.e., surface dryness is improved, on the resin 
treated surface of the web due tothe tendency of liq 
uids absorbed in the hydrophilic core to migrate prefer» 
entially throughout the hydrophilic layer rather than in 
the direction of the less dense, hydrophobic, resin 
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10 
treated surface of the absorbent web when the web is 
subjected to pressure in use. Rewetting or ?ooding of 
the resin treated surface 13(b) of the web is, therefore, 
minimized, at least until the full absorptive capacity of 
the untreated hydrophilic portion 13(a) of the web has 
been exhausted. 
As should be apparent from the foregoing descrip 

tion, an absorbent web of the type herein described is 
particularly well suited to producing a strong, absor 
bent disposable diaper having unique softness, texture 
and hand as well as favorable surface dryness charac 
teristics. 
FIGS. 1A and 1B illustrate schematically the process 

ing operations necessary to convert an absorbent ? 
brous web of the present invention into a disposable di 
aper having the aforementioned attributes in addition 
to favorable strike~through characteristics. The resin-‘ 
stabilized ?brous web 1 is cut into individual pad seg 
ments 13 by means of a rotary cutter 11 having blades 
14 secured at its periphery and a hard~surfaced anvil 
roll 12. The individual pad segments 13 are separated 
to a predetermined spacing by means well known in the 
art and fed between a layer of waterproof backsheet 
material 15 and a layer of topsheet material 16. 
One material which has been found particularly suit 

able for use as a waterproof backsheet is a matte finish 
polyethylene having a weight of approximately 29,000 
square inches per pound, such as is available from the 
Visqueen ‘Division of the Ethyl Corporation of Terre 
Haute, Ind. Although glossy ?nish polyethylenes will 
function equally well as a moisture barrier to prevent 
wicking of absorbed liquids from the hydrophilic por 
tion 13(a) of the absorbent pad 13 to the clothing of 
the wearer, the dull matte ?nish of the preferred back 
sheet contributes favorably to the unique softness, tex 
ture and hand of applicants’ diaper. 

In order to preserve the overall softness impression 
of a diaper of the present invention, the waterproof 
backsheet 15 is preferably adhered directlyto the un 
treated surface of the absorbent pad 13 by means of a 
soft, pressure-sensitive, adhesive 17 applied to the in 
nermost surface of the waterproof backsheet by means 
of one or more spray nozzles 18. One suchadhesive 
found suitable for use in the present invention is Covi 
nax 62 UFP, a polyvinyl acetate base copolymer adhe 
sive available from the Franklin Chemical Company of 
Columbus, Ohio. 
The topsheet 16 used in a preferred embodiment of 

the present invention exhibits fast strike-through char 
. acteristics when placed in contact with the resin treated 
surface 13(b) of an absorbent pad 13 of the present in 
vention. 

In general, a topsheet material 16 which exhibits a 
strike-through time of less than about 5 seconds when 
placed in contact with the resin treated surface of an 
absorbent pad of the present invention will produce 
satisfactory results. This is determined by gently pour 
ing 5 cubic centimeters ofa 1 percent sodium chloride 
solution adjusted to a surface tension of 45 dynes per 
centimeter through a 1 inch diameter ori?ce in a 4 inch 
X 4 inch X % inch thick stainless steel plate placed over 
a 4 inch X 4 inch sample of the topsheet material super 
posed on a 4 inch X 4 inch sample of the resin treated 
absorbent core so that the topsheet is in contact with 
the resin treated surface of the absorbent core and 
measuring the amount of time required for the solution 



3,901,238 
11 

to pass through the topsheet and into the absorbent 
core. 

Low density, high loft, hydrophobic topsheet materi 
als are generally preferred in order to provide both im 
proved strike-through and surface dryness qualities in 
a disposable diaper of the present invention. Excellent 
results are achievable using, for example, non-woven, 
needle punched polyester fabrics having a density of 
about 0.05 grams per cubic centimeter as measured 
under a load of 20 grams per square centimeter. One 
such material which has proven highly satisfactory in 
this service is a non-woven, 2% ounce per square yard, 
needle punched fabric made with 3 denier polyester 
staple and having a caliper of approximately 0.09 
inches, such as is available from Troy Mills of Troy, 
NH. The invention can also be practiced with similarly 
good results by the use of materials such as: a non 
woven, needle punched fabric made with 6 denier poly 
ester staple and having a caliper of approximately 0.1 1 
inches, such as Troy Mills Code No. 3001-007500, also 
available from Troy Mills; or a non-woven, needle 
punched fabric made with 6 denier type 209 polyester 
staple and having a caliper of either 0.08 or 0.09 
inches, such as Stearns and Foster grade 0 or grade K 
material, available from the Stearns and Foster Com 
pany of Lockland, Ohio. In the alternative, a less ex 
pensive material such as Webline No. SW-269-3, avail 
able from the Kendall Company of Walpole, Mass, 
may be utilized. The latter material has a basis weight 
of approximately 22 grams per square meter, a density 
of approximately 0.16 grams per cubic centimeter as 
measured under a load of 20 grams per square centime 
ter, and is comprised of 1.5 denier rayon ?bers which 
are hydrophilic in nature. One surface of the Webline 
material is imprinted by the manufacturer with Rohm 
and Haas I-IA-8 binder in a diamond-shaped patter con 
stituting approximately 25 percent of the web’s surface 
to impart a degree of hydrophobicity to the material. 
The Webline material, although comparable, from a 
strike-through standpoint, to the preferred topsheet 
materials cited earlier herein is less desirable than the 
preferred materials from a surface dryness standpoint. 
This is due to the higher density, i.e., the smaller capil 
lary size, of the Webline material relative to the resin 
treated surface 13(b) of the absorbent pad 13 and the 
hydrophilic nature of the untreated portions of the We 
bline material which tend to absorb and retain moisture 
deposited thereon. 
One novel and unique feature to be emphasized in 

connection with a disposable diaper of the present in 
vention, however, is that the surface dryness obtainable 
by employing any of the suggested fast strike-through 
topsheet materials, whether hydrophobic or hydro 
philic in nature, in combination with a resin treated ab 
sorbent pad of the present invention is at least equal to 
and is normally superior to that of prior art disposable 
diaper structures employing hydrophobic topsheets in 
combination with hydrophilic absorbent cores, while 
the strike-through characteristics thereof are markedly 
superior. 
The improved surface dryness is attributed to the liq 

uid partitioning properties of the hydrophobic resin 
treated surface 13(b) which is located immediately ad 
jacent the topsheet 16. The aforementioned liquid par 
titioning properties are due not only to the hydropho 
bic nature of the resin treated surface 13(b), but also 
to the favorable density and capillary gradients which 
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exist between the resin treated portion 13(b) and the 
untreated portion 13(0) of the absorbent pad 13. These 
factors operate to transmit ?uids deposited on the resin 
treated portion 13(b) rapidly into the untreated portion 
13(a) of the pad and to retain the absorbed ?uids 
therein, at least until the absorptive capacity of the un 
treated portion of the pad has been exhausted. Because 
an absorbent pad 13 of the present invention combines 
the ability to absorb and partition moisture within a sin 
gle, unitary‘ structure, greater ?exibility than has here 
tofore been possible is permitted in the selection of top 
sheet materlals. Hence topsheet materials exhibiting 
optimum strike-through characteristics may be em 
ployed in combination with an absorbent pad 13 of the 
present invention without producing an unsatisfactory 
surface dryness condition, such as would be the case if 
such topsheetlmaterials were applied directly over a 
non-resin treatqd hydrophilic core. Accordingly, an ad 
vantage inhererit in applicants’ structure is that it elimi 
nates the need tb compromise favorable strike-through 
characteristics in order to provide satisfactory surface 
dryness characteljistics, a problem apparent in prior art 
disposable diapell structures. 
The ability to combine fast strike-through and satis 

factory surface dryness characteristics in a single struc 
ture permits the elimination of gasketing means used in 
prior art disposable diapers to prevent liquid run-off 
along the lateral edge portions of the diaper. The fast 
strike-through characteristic of a diaper of the present 
invention permits ?uids deposited on the surface of the 
topsheet 16 to be transmitted into the absorbent pad 13 
before substantial run-off from the surface of the top 
sheet is allowed to take place. 
Another factor central to the elimination of gasketing 

means at the lateral edge portions of a disposable dia 
per of the present invention lies in the unique softness 
produced by bonding the untreated portion 13(a) of 
the absorbent pad 13 directly to the waterproof back 
sheet 15. The unique softness of a diaper of the present 
invention in combination with an absorbent pad 13 
having sufficient strength to resist tearing and shred 
ding in use permits better compliance when the struc 
ture is applied to the body of the wearer, thereby pro 
viding better fit and hence better containment of ?uids 
deposited on the topsheet 16. 
FIG. 4 is an enlarged schematic illustration taken 

along section line 4-4 in FIG. 1A. FIG. 4 depicts the 
condition of the absorbent pad 13 after calendering 
and the position of the waterproof backsheet 15 in rela 
tion to the topsheet l6. Beads of adhesive 19 at the lat— 
eral edge portions of the topsheet 16 are applied by 
means of a pair of glue applicators 20 located at the lat 
eral edge portions of the topsheet. The beads of adhe 
sive 19 are preferably comprised of a hot melt adhesive 
such as No. 2933 available from the National Starch 
Company of Plain?eld, NJ. The beads of adhesive 19 
are used to secure the lateral edge portions of the dia 
per formed by the overlapping edge portions of the 
backsheet 15 and the topsheet 16 to the surface of the 
topsheet. 
The lateral edges of the assemblage shown in FIG. 4 

are brought into overlapping relation with the topsheet 
by passing the assemblage between a pair of plows 21 
located at the lateral edges thereof. The assemblage is 
then passed between a pair of hard'surfaced rolls 22 
and 24 to secure the overlapping portions of the top 
sheet 16 and the backsheet 15 together as well as to se 
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cure the lateral edge portions of the assemblage to the 
face of the topsheet 16 by means of beads of adhesive 
19. In addition, the topsheet 16 is secured to the back 
sheet 15 in the area between the absorbent pads 13. 
This is accomplished, in a preferred embodiment, by 
providing recessed areas 23 along the periphery of roll 
22. The recessed areas 23 are of the same basic shape 
as the absorbent pads 13 and are so positioned along 
the periphery of roll 22 that the lateral edge portions 
of the absorbent pads are subjected to compression be 
tween rolls.22 and 24 to secure the assemblage to 
gether'. This is best illustrated in FIG. 5. The areas be 
tween adjacent absorbent pads 13, on the other hand, 
are contacted by the non-recessed portions 25 of roll 
22, which, in cooperation with the hard-surfaced roll 
24, secure the topsheet 16 directly to the backsheet 15 
and . the lateral edge portions of the laminate thus 
formed to the face of the topsheet by means of beads 
of adhesive 19. 
Securing the lateral edge portions of the diaper to the 

topsheet 16 in the manner illustrated in FIG. 5 serves 
to encapsulate the lateral edge portions of the absor 
bent pad 13, thereby preventing wicking of ?uids ab 
sorbed in the absorbent pad from its lateral edge por~ 
tions. This construction is preferred, since the water 
proof backsheet 15 prevents wetting of clothing which 
comes in contact with the lateral edge portions of the 
diaper. Since overlapping the waterproof backsheet 15 
onto the surface of the diaper is designed to prevent 
wicking from the absorbent core rather than run-off 
from the topsheet in a diaper of the present invention, 
the amount of overlap of the backsheet onto the sur 
face of the topsheet 16 is preferably minimized to mini~ 
mize contact between the backsheet and the wearer’s 
skin, thereby improving wearer comfort. 

In an alternate embodiment of the present invention, 
contact between the waterproof backsheet l5 and the 
wearer’s skin can be completely eliminated by allowing 
the overlapping portions of the backsheet 15 and the 
topsheet 16 to extend horizontally at the edges of the 
diaper. In such an embodiment, however, it is generally 
desirable to size or otherwise make impervious to mois 
ture by means well known in the art the lateral edge 
portions of the topsheet 16 to prevent wicking of ab 
sorbed ?uids from the lateral edge portions of the ab 
sorbent pad 13. 

Similar measures are also generally desirable with re 
spect to the end portions of the topsheet 16 in both em 
bodiments of the diaper disclosed herein to prevent 
wicking of absorbed ?uids from the absorbent pad 13 
along the end portions of the diaper. . 
The balance of the diaper converting operation is il 

lustrated schematically in FIG. 1B. The absorbent pads 
13, secured in a spaced relation by means of the web 
of waterproof backsheet material 15 and the web, of 
topsheet material 16, the passed as a diaper web 
through tape applying apparatus well known in the art 
and shown schematically as 26, where a pressure 
sensitive tape structure 27 suitable for holding the dia 
per in place on‘ the wearer is applied at the lateral edge 
portions of the diaper web adjacent each absorbent pad 
13. 
Following application of a pair of tape structures 27 

for each absorbent pad 13, the diaper web is passed 
through folding apparatus well known in the art and 
shown schematically as 28 in FIG. 18, whereby the dia 
per web, including the absorbent pads 13, is caused to 
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14 
assume the general configuration illustrated in FIG. 6. 
Upon completion of the folding operation, the diaper 

web is passed between a rotary knife 29 having blades 
30 secured at its periphery and a hard-surfaced anvil 
roll 31 where the web is cut in register between absor 
bent pads 13 to form individual disposable diapers 32 
of the present invention. 

It is to be understood that the forms of the invention 
herein illustrated and described are to be taken as pre 
ferred embodiments. Various modifications to the 
structures disclosed herein and to the method of pro 
ducing said structures will be apparent to those skilled 
in the art without departing from the spirit or scope of 
the invention as defined in the attached claims. 
Having thus defined and described the invention, 

what is claimed is: 
l. A method of producing a soft, reinforced body 

fluid absorbent ?brous web having sufficient strength 
to resist tearing and shredding when used as an body 
?uid absorbent core, comprising the steps of: 

a. treating one surface of an uncompacted absorbent 
web of hydrophilic fibers having a basis weight be‘ 
tween about 80 grams per square meter and about 
500 grams per square meter and a density between 
about 0.03 grams per cubic centimeter and about 
0.05 grams per cubic centimeter by applying a hy' 
drophobic, ?lm-forming material thereto to a 
depth not exceeding 50 percent of the total thick 
ness of said web in the uncompacted state; 

. drying the ?lm-forming material applied to the sur 
face of said web while said web is in the uncom 
pacted state so that the material is non-tacky and 
will not self-adhere upon compaction of the web; 
and 

c. compacting said web to an overall density between 
about 0.09 grams per cubic centimeter and about 
0.13 grams per cubic centimeter. 

2. The method of claim 1, wherein the hydrophobic, 
film-forming material is comprised of a resin having a 
glass transition temperature between about -l5°C and 
about +35°C, said resin being applied at a level be 
tween about 5 grams and about 16 grams of resin solids 
per square meter of absorbent web. 

3. A method of producing a soft, reinforced absor 
bent ?brous web having improved dryness characteris 
tics on one surface thereof, comprising the steps of: 

a. treating one surface of an uncompacted absorbent 
web of hydrophilic ?bers having a basis weight be 
tween about 80 grams per square meter and about 
500 grams per square meter and a density between 
about 0.03 grams per cubic centimeter and about 
0.05 grams per cubic centimeter by applying a hy 
drophobic, ?lm-forming material thereto; 

b. drying and curing the ?lm-forming material ap 
plied to the surface of said web while said web is in 
the uncompacted state; 

c. compacting said web to an overall density between 
about 0.07 grams per cubic centimeter and about 
0.15 grams per cubic centimeter, whereby the re 
sulting density of the treated surface of said web is 
lower than the resulting density of the untreated 
portions thereof to provide a capillary size gradient 
favorable to the transmission of liquid from the 
treated surface of said absorbent web to the un 
treated portions thereof. 

4. The method of claim 3, wherein the hydrophobic, 
film-forming material is comprised of a resin having a 

b 
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glass transition temperature between about —l5°C and 
about +35°C, said resin being applied at a level be 
tween about 5 grams and about l6 grams of resin solids 
per square meter of absorbent web. ‘ 

5. The method of claim 4, wherein said hydrophobic 
?lm-forming material is comprised of a styrene 
butadiene resin. 

6. The method of claim 4, wherein said resin is ap 
plied at a solids content between about 10 percent and 
about 55 percent. 

7. The method of claim 3, wherein drying and curing 
of the treated surface of said absorbent web is accom~ 
plished by subjecting said web to a forced convection 
of warm, dry air for a period of time suf?cient to re 
duce the total moisture content of said absorbent web 
to below about 5 percent. 

8. The method of claim 7, wherein the temperature 
of said warm, dry air is at least about 270°F. 

9. The method of claim 3, wherein said hydrophobic, 
?lm-forming material is applied to one surface of said 
uncompacted absorbent web to a depth not exceeding 
50 percent of the total thickness of said web in the un 
compacted state. 

10. A disposable diaper having improved softness, 
texture and hand as well as suf?cient strength to resist 

. in use tearing and shredding, said diaper including a 
unitary absorbent pad of varying density and having 
means for promoting rapid transmission of liquids from 
the surface receiving said liquids into the interior of 
said pad, said diaper comprising: 

a. an absorbent pad of entangled, hydrophilic ?bers, 
the ?bers on one surface thereof having a coating 
of a hydrophobic ?lm-forming material thereon, 
the surface of said absorbent pad containing said 
coated hydrophilic ?bers exhibiting a lower density 
than the portions of said pad containing uncoated 
hydrophilic ?bers, thereby providing a capillary 
size gradient favorable to the transmission of liquid 
from the surface of said absorbent pad containing 
said coated fibers to the portions of said pad con 
taining said uncoated ?bers, said absorbent pad 
having an overall density between about 0.09 and 
about 0.13 grams per cubic centimeter as mea 
sured under a load of 20 grams per square centime 
ter and a wet tensile strength of at least about 0.5 
pounds per inch of pad width; and 

b. a soft, waterproof backsheet adhered directly to 
the surface of said absorbent pad containing said 
uncoated hydrophilic ?bers, whereby improved 
containment of waste ?uids deposited on the sur 
face of said absorbent pad containing said coated 
hydrophilic ?bers and improved wearer comfort 
are provided due to better compliance and fit when 
said diaper is applied to the wearer. 

11. The disposable diaper of claim 10, including a liq 
uid-pervious topsheet secured in superposed relation to 
the treated surface of said absorbent pad. 

12. The disposable diaper of claim 10, wherein said 
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16 
waterproof backsheet is comprised of matte finish poly 
ethylene. 

13. A disposable diaper exhibiting improved strike 
through and surface dryness characteristics, said diaper 
including a unitary absorbent pad of varying density 
and having means for promoting rapid transmission of 
liquids from the surface receiving said liquids into the 
interior of said pad, said diaper comprising: 

a. an absorbent pad of compressed, entangled, hydro 
philic ?bers, the ?bers on one surface of said absor 
bent pad having a coating of a cured, hydrophobic, 
?lm-forming material thereon, the surface of said 
absorbent pad containing said coated hydrophilic 
?bers exhibiting a lower density than the portions 
of said pad containing uncoated hydrophilic ?bers, 
thereby providing a capillary size gradient favor 
able to the transmission of liquid from the surface 
of said absorbent pad containing said coated ?bers 
to the portions of said pad containing said un 
coated ?bers, said absorbent pad having an overall 
density between about 0.09 grams per cubic centi 
meter and about 0.13 grams per cubic centimeter 
as measured under a load of 20 grams per square 
centimeter; 

. a soft, waterproof backsheet secured to the surface 
of said absorbent pad containing said uncoated hy 
drophilic ?bers; and 

. a liquid-pervious topsheet having a strike-through 
time of less than about 5 seconds, as measured with 
said topsheet in adjacent contact with the surface 
of said absorbent pad containing said coated hy 
drophilic ?bers, secured in superposed relation to 
the surface of said absorbent pad containing said 
coated hydrophilic ?bers, whereby waste ?uids de 
posited on said topsheet pass rapidly through said 
topsheet and are absorbed by and partitioned 
within the portions of said absorbent pad contain 
ing said uncoated hydrophilic ?bers. 

14. The disposable diaper of claim 13, wherein said 
topsheet is comprised of a low density, high loft, hydro 
phobic material. 

15. The disposable diaper of claim 14, wherein said 
topsheet is comprised of non-woven, needle-punched 
polyester fabric having a density of about 0.05 grams 
per cubic centimeter, as measured under a load of 20 
grams per square centimeter. ' 

16. The disposable diaper of claim 13, wherein said 
absorbent pad has a minimum wet tensile strength of at 
least about 0.5 pounds per inch of pad width. 

17. The disposable diaper of claim 13, wherein said 
waterproof backsheet is adhered directly to the surface 
of said absorbent pad containing said uncoated hydro 
philic ?bers and said liquid-pervious topsheet is se 
cured at its periphery to the overlapping portions of 
said waterproof backsheet to form an envelope about 
said absorbent pad. 

* * * * * 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 
. PATENT NO. 2 3,901,238 

DATED '1 August 26, 1975 

INVENTOR(S) I DALE A. GELLER'I', KENDALL L. HARDEN and JOHN R. NOEL 

It is certified that error appears in the above-identified patent and that said Letters Patent 
are hereby corrected as shown below: 

Column 9, line 60, "wet" should read —- web ——. 

Column 13, line 57, "the" should read -— are ——. 

Claim 1, column 14, line 19, delete "body". 

Claim 1, column 14, line 20, delete "fluid" . 

Claim 3, column 14, line 45, after "a soft, reinforced" 
. insert —- body fluid ——. 

Signed and Scaled this 
Twenty-eighth Day Of December 1976 

[SEAL] 
'. Arrest: 

RUTH C. MASON C. MARSHALL DANN 
Arresting Officer Commissioner oj'Parents and Trademarks 

I 

Q‘ 

Q 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 
PATENT NO. 1 3,901, 238 

DATED I August 26, 1975 

|_NV.ENT0R(S) : DALE A. GELLERT, KENDALL L. HARDEN and JOHN R. NOEL 

ltis certified that error appears in the above-identified patent and that said Letters Patent 
are hereby corrected as shown below: . 

Column 9, line 60, "wet" should read —- web —-. 

Column 13, line 57, "the" should read —— are -—. 

Claim 1, column 14, line 19, delete "body". 

Claim 1, column 14, line 20, delete "fluid" . 

Claim 3, column 14, line 45, after "a soft, reinforced" 
insert —- body fluid —-. 

Signed and Scaled this 
Twenty-eighth Day of December 1976 

[SEAL] 
A ttest: 

RUTH C. MASON C. MARSHALL DANN 
Arresting Officer Commissioner ofParents and Trademark: 


