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57 ABSTRACT 
A disposable diaper comprising, an absorbent pad as 
sembly having a pair of side edges, a front surface, and 
a back surface. The diaper has a fluid impervious 
backing sheet having a pair of side edges and a width 
greater than the width of the pad assembly. The back 
ing sheet covers the back surface of the pad assembly 
and has lateral side margins extending past the side 
edges of the pad assembly, the side margins of the 
backing sheet being folded over and secured to the 
front of the diaper with the side edges of the backing 
sheet being located in the proximity of the side edges 
of the pad assembly. The folded over side margins de 
fine side panels of the diaper which have recessed por 
tions in the crotch region of the diaper to fit an in 
fant's legs. The side panels are folded over and se 
cured to the front surface of the pad assembly in the 
crotch region of the diaper. 

25 Claims, 7 Drawing Figures 
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CROTCH-SHAPED DAPER AND METHOD 

BACKGROUND OF THE INVENTION 

The present invention relates to absorbent articles, 
and more particularly to disposable diapers. 
A various assortment of disposable diapers have been 

proposed in the past for use on infants. Such diapers 
may usually be placed in two categories: (a) diapers 
having a rectangular shape and which may be partially 
unfolded when placed on the infant; and (b) diapers 
having a contoured shape to provide a better fit of the 
infant. Generally, it has been found difficult to provide 
the rectangular diapers with a comfortable fit for the 
infant, particularly in the crotch and thigh regions of 
the diaper, while the contoured diapers are often diffi 
cult to manufacture. In many cases, the irregular shape 
of the contoured diapers requires the use of complex 
and high-precision machinery to produce such diapers 
in high volume, thus adding to the cost of the diapers to 
the consumer. Moreover, it is desirable that contoured 
diapers prevent leakage when worn, and particularly in 
the crotch region of the diapers where fluid transmis 
sion to the diapers is at its greatest. 

SUMMARY OF THE INVENTION 

A principle feature of the present invention is the 
provision of a diaper of simplified construction provid 
ing an improved fit for an infant. 
The diaper of the present invention comprises an ab 

sorbent pad assembly having a pair of side edges, a 
front surface and a back surface. The diaper has a fluid 
impervious backing sheet having a pair of side edges 
and a width greater than the width of the pad assembly. 
The backing sheet covers the back surface of the pad 
assembly and has lateral side margins extending past 
the side edges of the pad assembly. The side margins of 
the backing sheet are folded over and secured to the 
front surface of the pad assembly, with the folded over 
side margins defining side panels of the diaper. The side 
panels have recessed portions in the crotch region of 
the diaper, and side flaps of the diaper may be folded 
over and secured to the front surface of the pad assem 
bly. 
Thus, a feature of the invention is that the recessed 

portions of the side panels provide a contoured shape 
of the diaper in the crotch region to fit the irregular 

- contour of an infant's legs. 
Another feature of the invention is that the diaper 

has a reduced bulk in the crotch region providing a 
more comfortable fit of the diaper for the infant. 
Yet another feature of the invention is that the diaper 

provides retaining panels of the backing sheet extend 
ing from side edges of the pad assembly for placement 
around the infant's waist, thus providing an improved 
fit of the diaper in the infant's waist region. 
Yet another feature of the invention is that the diaper 

has fluid impervious barrier means overlying the pad 
assembly in the crotch region to prevent leakage from 
the diaper. 
A feature of the invention is that a reduced amount 

of fluid pervious top sheet and absorbent material is 
used in the pad assembly. 
Another feature of the invention is the provision of a 

method for making a contoured diaper in a simplified 
ae. 

10 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
Further features will become more fully apparent in 

the following description of the embodiments of this 
invention and from the appended claims. 

DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 is a perspective view of one embodiment of a 

diaper of the present invention; 
FIG. 2 is a fragmentary sectional view taken substan 

tially as indicated along the line 2-2 of FIG. 1; 
FIGS. 3-5, and 7 are fragmentary plan views illustrat 

ing configurations of the diaper during formation of the 
diaper on FIG. 1; and 

FIG. 6 is a perspective view, taken in section, of the 
diaper of FIG. 1 being further folded to provide an 
other embodiment of the diaper of the present inven 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to FIGS. 1-2, there is shown a dispos 
able diaper generally designated 20 having an absor 
bent pad 22 and a fluid impervious backing sheet 24. 
The absorbent pad may have a rectangular shape, with 
a pair of side edges 26a and 26b, a pair of end edges 
28a and 28b connecting the side edges 26a and b, and 
a back surface 30. The pad 22 may have a fluid pervi 
ous top sheet 32 covering the front of the absorbent 
pad and defining a front surface 34 for the pad. The di 
aper 20 has a pair of waistband portions 36a and 36b 
adjacent end edges 38a and 38b of the diaper, and a 
crotch portion 40 therebetween. 
The backing sheet 24 has a greater width than the ab 

sorbent pad 22, and as illustrated in FIGS. 1-3, the 
backing sheet covers the back surface 30 of the absor 
bent pad, with lateral side margins 42a and 42b of the 
backing sheet extending past the side edges 26a and b 
of the pad 22. The side margins 42a and b of the back 
ing sheet are folded over along fold lines 44a and 44b, 
and edge portions 46a and 46b of the side margins 42a 
and b are secured to the front surface of the pad assem 
bly, such that side edges 48a and 48b of the backing 
sheet are located intermediate the side edges 26a and b 
of the pad 22. The folded over side margins 42a and b 
define fluid impervious side panels 50a and 50b of the 
diaper, and the fold lines 44a and b define side edges of 
the side panels 50 a and b. It is apparent that the fluid 
impervious edge portions 46a and b of the side margins 
42a and b provide a fluid barrier adjacent the side 
edges of the absorbent pad 22 to prevent leakage from 
the pad. 
The side panels 50a and b are cut along pairs of slits 

52a and 52b from the side edges 44a and b of the side 
panels toward the absorbent pad 22, as shown, with the 
inner ends 60 of the slits 52a and b being spaced from 
the side edges 26a and b of the pad 22. The slits 52a 
and b are located intermediate the longitudinal mid 
point of the diaper and the end edges 38a and b of the 
diaper, and preferably intermediate the crotch region 
40 and end edges 38a and b of the diaper. Preferably, 
the slits 52a and b define obtuse angles with the side 
edges 44a and b of the side panels 50a and b taken in 
termediate the slits and end edges of the diaper. The 
flaps 54a and 54b defined by the slits 52a and b in the 
side panels 50 a and b, as shown in FIGS. 1, 2, and 5, 
may be folded along fold lines 53a and 53b over the 
front surface of the pad assembly. If desired, the flaps 
54a and b may be secured in place on top of the pad as 



3,920,017 
3. 

sembly by suitable securing means 56a and 56b, such as 
adhesive. Alternatively, as shown in FIG. 4, second slits 
58 may be made in the side panels 50a and b between 
the inner ends 60 of the slits 52a and b and along the 
side edges 26a and b of the pad 22, such that the slits 58 
and 52a and b extend around portions removed from 
the side panels and define cut-out portions 62 in the 
crotch region of the diaper. In either event, the cut-out 
portions 62 or folded over flaps 54a and b define re 
cessed or displaced portions 64 of the side panels to 
provide a contour and improved fit of the diaper in the 
crotch region. 
The side panels are also provided with barrier means 

to prevent leakage through the slits. In a preferred em 
bodiment, as shown in FIGS. 3-5, the side panels 50a 
and b have longitudinally extending securement lines 
66a and 66b adjacent the side edges 26a and b of the 
absorbent pad 22. The lines 66a and b are located inter 
mediate the side edges 26a and b of the pad and the slits 
52a and b or 58 to isolate the pad from the slits and pre 
vent leakage from the pad through the slits. In a pre 
ferred form, the lines 66a and b comprise heat seal lines 
through the fluid impervious side panels, or lines of ad 
hesive between the doubled side panels, as desired. Al 
ternatively, the outer longitudinal ends of the lines may 
follow the slits 52a and b with lines 66a' and b', as 
shown in FIG. 4. Thus, in the latter embodiment the 
sealing lines follow along the edges of the slits 58 and 
52a and b. In either event, the sealing lines prevent 
leakage through the slits in the side panels. 
An alternative embodiment of the diaper is illus 

trated in FIG. 7, in which like reference numerals des 
ignate like parts. In this embodiment the side and end 
edges of the absorbent pad define a generally hour glass 
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configuration of the pad, such that the pad has a pair of 35 
opposed sections 57 extending into the side panels 50a 
and b adjacent the waistband portions 36a and b. Thus, 
the sections 57 of the pad provide additional bulk to 
the side panels in the waistband portions, if needed, 
and may transmit liquid into pockets defined by the 
backing sheet in these regions of the diaper for reten 
tion therein. 

If desired, the diaper as shown and described in con 
nection with FIGS. 1-5, and 7 may be used on an in 
fant. This diaper has edge portions 46a and b of the 
backing sheet covering side margins of the absorbent 
pad to provide fluid impervious barriers adjacent the 
side edges 26a and b of the pad 22. In addition, in the 
embodiment shown in FIGS. 1 and 5, the fluid impervi 
ous flaps 54a and b provide an additional fluid impervi 
ous barrier in the crotch region of the diaper. The dia 
per has a relatively narrow top sheet and an absorbent 
pad of reduced dimensions, thus reducing the cost of 
the diaper. The recessed portions 64 of the side panels 
in the crotch region provide an improved fit of the dia 
per about the infant's legs when worn. Additionally, the 
diaper has a pair of doubled retaining panels 68a and 
68b of the backing sheet 24 extending from opposed 
sides of the pad 22 in both waistband portions 36a and 
b of the diaper 20. When the diaper is placed on the in 
fant, the retaining panels 68a and b extend around the 
waist of the infant. The retaining panels in the diaper of 
FIGS. 1-5 are extremely flexible due to the absence of 
absorbent material in the retaining panels, thus provid 
ing an excellent fit of the diaper in the infant's waist re 
gion, and facilitating securement of the diaper about 
the infant. As shown in FIG. 1, the diaper may have 
conventional securing strips 70a and b extending from 
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4. 
the retaining panels 68a and b for securing the diaper 
about the infant during placement. 

In a preferred embodiment, as shown in FIG. 6, the 
side panels 50a and b are folded over the front surface 
of the pad assembly along longitudinally extending fold 
lines 72a and 72b. The fold lines 72a and b are prefera 
bly located intermediate the side edges 26a and b fo the 
absorbent pad 22, such that the fold lines define longi 
tudinally extending edge panels or flaps 74a and 74b 
which overlie the front surface 34 of a longitudinally 
extending central panel 76 of the pad 22 intermediate 
the fold lines 72a and b. The edge panels 74a and b are 
secured to the front surface 34 of the central panel 76 
by suitable means 78a and 78b, such as adhesive, in the 
crotch portion of the diaper. 
As thus formed, the diaper of FIG. 6 has side margins 

of the absorbent pad secured in overlying relationship 
to the central panel 76 of the absorbent pad 22. The 
backing sheet provides a fluid impervious outer or back 
surface of the edge panels 74a and b relative the front 
surface 34 of the pad 22, and the edge portions 46a and 
b and flaps 54a and b provide a double sealing barrier 
of the backing sheet intermediate the edge panels 74a 
and b and the front surface 34 of the central panel 76. 
Thus, leakage and wicking is prevented from the side 
edges 26a and b of the absorbent pad by the backing 
sheet, and particularly in the crotch region 40 of the di 
aper where fluid transmission to the diaper is at its 
greatest. 

In use of the diaper, the retaining panels 68a and b 
extending from the edge panels 74a and b in the waist 
band portion of the diaper are unfolded preparatory to 
placement of the diaper on the infant. The edge panels 
74a and b are retained by the securing means 78a and 
b to the front surface 34 of the central panel 76 in the 
crotch region 40 of the diaper, while the recessed por 
tions 64 provide a contoured fit of the edge panels 74a 
and b about the infant's legs. In addition, the flexible 
retaining panels 68a and b fit comfortably about the 
waistline of the infant. The diaper of FIG. 6 thus pro 
vides an improved fit in the crotch and waist regions of 
the infant, and may be made in a simplified manner. 
Moreover, the diaper provides less bulk in the crotch 
region for added comfort to the infant, while prevent 
ing leakage in the crotch region due to the fluid barriers 
of the backing sheet about the edge panels 74a and b. 
A method of making the diaper of the present inven 

tion has been described in connection with the diapers 
of FIGS. 1-6. According to the method, the back sur 
face of the absorbent pad is covered with a fluid imper 
vious backing sheet having a greater width than the 
pad. Next, lateral side margins of the backing sheet are 
folded along longitudinally extending fold lines inter 
mediate side edges of the pad and side edges of the 
backing sheet. The edge portions of the folded side 
margins are secured to the front surface of the pad ad 
jacent its side edges, and both of the folded side mar 
gins are slitted intermediate the crotch region and end 
edges of the diaper from the fold lines toward the side 
edges of the pad, defining recessed portions of the 
folded side margins. A barrier is then provided in the 
folded side margins intermediate the side edges of the 
pad and the slits to prevent leakage from the pad 
through the slits. Edge panels are preferably folded 
over the front surface of the pad along spaced longitu 
dinally extending fold lines in the pad, with the edge 
panels being secured to the front surface of said pad in 
termediate the spaced fold lines. 
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The foregoing detailed description is given for clear 
ness of understanding only, and no unnecessary limita 
tions should be understood therefrom, as modifications 
will be obvious to those skilled in the art. 

I claim: 
1. A disposable diaper, comprising: 
an absorbent pad assembly having a pair of side 
edges, a front surface, and a back surface; 

a fluid impervious backing sheet having a pair of side 
edges and a width greater than the width of said 
pad assembly, said backing sheet covering the back 
surface of the pad assembly and having lateral side 
margins extending past the side edges of the pad 
assembly, said side margins of the backing sheet 
being folded over and secured to the front of the 
diaper with the side edges of the backing sheet 
being located in the proximity of the side edges of 
the pad assembly and with the folded over side 
margins defining side panels of the diaper, said side 
panels having recessed portions in the crotch re 
gion of the diaper for conformability of the diaper 
to the shape of the infant's legs, said side panels 
with said recessed portions each being folded over 
and secured to the front surface of the pad assem 
bly in the crotch region of the diaper. 

2. The diaper of claim 1 wherein said pad assembly 
includes a fluid pervious top sheet extending between 
the side edges of the absorbent pad assembly. 

3. The diaper of claim 1 wherein edge portions of 
said backing sheet adjacent its side edges overlie the 
front surface of the pad assembly. 

4. The diaper of claim 3 wherein said edge portions 
are secured to the front surface of said pad assembly. 

5. The diaper of claim 1 including barrier means in 
said side panels preventing leakage through said re 
cessed portions. 

6. The diaper of claim 5 wherein said barrier means 
comprises heat seal lines in said side panels. 

7. The diaper of claim 5 wherein said barrier means 
comprises sealing means in said side panels extending 
along the side edges of said pad assembly. 

8. The diaper of claim 5 wherein said barrier means 
comprises sealing means extending along edges defined 
by said recessed portions. 

9. The diaper of claim 1 wherein said pad assembly 
includes an absorbent pad having a generally rectangu 
lar shape. 

10. The diaper of claim 1 wherein the pad assembly 
includes an absorbent pad having a pair of opposed sec 
tions extending into said side panels adjacent longitudi 
nal ends of the diaper. 

11. The diaper of claim 1 wherein said side panels 
have a pair of side edges, and each of the side panels 
has a pair of spaced slits extending from the side edges 
of the side panels toward the pad assembly with the 
inner ends of said slits being spaced from the side edges 
of the pad assembly, said slits at least partially defining 
said recessed portions of the side panels. 

12. The diaper of claim 11 wherein said diaper has a 
pair of end edges connecting the side edges of the side 
panels, and each of said slits is located intermediate the 
longitudinal mid-point and an end edge of the diaper. 

13. The diaper of claim 11 wherein said diaper has a 
pair of end edges connecting the side edges of the side 
panels, and said slits define obtuse angles with the side 
edges of the side panels taken intermediate the slits and 
end edges of the diaper. 

10 

6 
14. The diaper of claim 11 wherein said side panels 

include a second slit extending between the inner ends 
of said spaced slits, said spaced and second slits defin 
ing cut-out portions in the crotch region of the diaper. 

15. The diaper of claim 11 wherein said spaced slits 
define flaps in said side panels, with said flaps being 
folded over the front surface of the pad assembly. 

16. The diaper of claim 1 wherein said side panels are 
folded along longitudinally extending fold lines in the 
diaper, and said fold lines are located intermediate the 
side edges of the absorbent pad assembly. 
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17. The diaper of claim 1 wherein said folded over 
side panels comprise a pair of side flaps including a por 
tion of said pad assembly. 

18. A disposable diaper, comprising: 
a generally rectancular absorbent pad assembly hav 

ing a pair of side edges, a front surface, and a back 
surface; 

a generally rectangular backing sheet having a pair of 
side edges and a width greater than the width of the 
pad assembly, said backing sheet covering the back 
surface of the pad assembly and having lateral side 
margins extending past the side edges of the pad 
assembly, said side margins comprising a double 
layer of fluid impervious sheet and having edge 
portions adjacent the side edges of the backing 
sheet secured to the front surface of the pad assem 
bly, said double side margins defining side panels of 
the backing sheet extending on opposed sides of 
the pad assembly, said side panels having a pair of 
spaced slits intermediate the crotch region and end 
edges of the diaper at least partially defining dis 
placed portions in the crotch region of the diaper 
generally conforming to the contour of an infant's 
legs; 

barrier means in the side panels preventing leakage 
through said displaced portions; 

said side panels with said displaced portions being 
folded over the front surface of the pad assembly 
and defining fluid receiving pockets; and 

means for securing the side panels to the front sur 
face of the pad assembly in the crotch region of the 
diaper. 

19. The diaper of claim 18 wherein said side panels 
include a second slit extending between inner ends of 
said spaced slits and defining cut-out portions in the 
crotch region of the diaper. 
20. The diaper of claim 18 wherein said spaced slits 

define a pair of flaps in said side panels, said flaps being 
folded over the front surface of the pad assembly. 
21. A disposable diaper, comprising: 
an absorbent pad having a pair of side edges, a front 

surface, and a back surface, a pair of waistline por 
tions, and a pair of opposed sections in said waist 
line portions; and 

a fluid impervious backing sheet having a pair of side 
edges and a width greater than the width of said 
pad, said backing sheet covering the back surface 
of the pad and having lateral side margins extend 
ing past the side edges of the pad, said side margins 
of the backing sheet being folded over and secured 
to the front of the diaper with the side edges of the 
backing sheet being located in the proximity of the 
side edges of the pad and with the folded over side 
margins defining side panels of the diaper, said side 
panels having recessed portions in the crotch re 
gion of the diaper for conformability of the diaper 

-m. 
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to the shape of the infant's legs, and said opposed 
sections of the pad extending into said side panels. 

22. A disposable diaper, comprising: 
an absorbent pad assembly having an absorbent pad, 

a pair of side edges, a pair of end edges connecting 5 
said side edges, a pair of waistband portions adja 
cent said end edges and a crotch portion therebe 
tween, a longitudinally extending central panel, 
and a pair of edge panels folded over and secured 
to a front surface of the central panel in said crotch 10 
region with lateral side margins of said pad extend 
ing into said edge panels; and 

a fluid impervious backing sheet covering a back sur 
face of the central and edge panels, said backing 
sheet extending past the side edges of the edge pan- 15 
els and covering at least a portion of the front sur 
face of the edge panels intermediate the edge and 
central panels, said backing sheet having a pair of 
doubled retaining panels extending from opposed 
side edges of the edge panels in each of said waist- 20 
band portions for securing the diaper about an in 
fant. 

23. A method of making a disposable diaper, com 
prising the steps of: 
covering the back surface of an absorbent pad means 25 
with a fluid impervious backing sheet having a 
greater width than the pad means; 

folding lateral side margins of the backing sheet 
along longitudinally extending fold lines intermedi 
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8 
ate side edges of the pad means and side edges of 
the backing sheet; 

securing edge portions of the folded side margins to a 
front surface of the pad means adjacent its side 
edges; 

slitting both folded side margins intermediate a 
crotch region and end edges of the diaper from said 
fold lines toward the side edges of said pad means 
defining recessed portions of the folded side mar 
gins; 

providing a barrier in the folded side margins inter 
mediate the side edges of the pad means and the 
slits to prevent leakage from the pad means 
through the slits; 

folding edge panels having said recessed portions 
over the front surface of the pad means along 
spaced longitudinally extending fold lines in the 
pad means; and 

securing the edge panels to the front surface of the 
pad means intermediate the spaced fold lines. 

24. The method of claim 23 including the step of fur 
ther slitting the folded side margins generally parallel to 
and spaced from the side edges of the pad means to de 
fine cut-out portions of the side margins. 

25. The method of claim 23 including the step of 
folding flaps in the side margins defined by the slitting 
step over the front surface of the pad means. 
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