
PANTS TYPE DISPOSABLE DIAPER          The present invention relates to a
pantstype disposable  diaper for absorbing and containing body exudates.
Japanese Patent Publication No. Hei6-93901 discloses a  disposable diaper
having a pair of gasket cuffs adapted for  elastically contact around the
legs of the wearer and a pair  of barrier cuffs adapted for elastically
contact against the  perineum of the wearer. The barrier cuffs slant
inwardly of  the diaper and cooperate with the liquid-absorbent core to
form channels within which body exudates are contained and  held.  The
diaper is stabilized in its worn position by  tightly placing the diaper
around the waist regions and the  legs of the wearer.        Japanese
Patent Application Disclosure Gazette No.  Hei9-56746 discloses a
disposable diaper comprising a pants  type cover member and a
liquid-absorbent pad attached to an  inner side of the cover member and
longitudinally extending  across a crotch region of the cover member into
front and  rear waist regions of the cover member. The liquid-absorbent
pad is provided along its transversely opposite side edges  with elastic
member secured thereto with longitudinal  tension, i.e., directed towards
the front and rear waist 



-2-  regions. The cover member is provided in the vicinity of the
waist-opening and in the vicinity of the uppermost points of  the
respective   leg-openings   with   elastic   members  circumferentially
extending in the waist regions. The crotch  region of the cover member is
longitudinally stretchable,  i.e., towards the front and rear waist
regions.        In the case of the diaper disclosed in the foregoing
Japanese Patent Publication No. Hei6-93901, it is essential  to press the
pair of gasket cuffs formed along transversely  opposite sides of the
diaper around the legs of the wearer.  Therefore it is difficult to limit a
distance between the  pair of gasket cuffs even when a distance between the
pair of  barrier cuffs serving to hold body exudates is relatively  short.
Necessarily, the crotch region must be relatively  wide and bulky. As a
result, the diaper may create a feeling  of discomfort against the wearer.
The diaper disclosed in Japanese Patent Application  Disclosure Gazette No.
Hei9-56746 does not require the gasket  cuffs in order to achieve fitting
of the diaper around the  legs of the wearer, so that there is no
apprehension that the  width of the crotch region may be excessively wide.
However,  



the diaper is disadvantageous in that side edges of the  liquid-absorbent
pad merely extending outwards can not form
-3-  a pair of channels adapted to be opened inwardly.  When a  large
amount of body exudates flows towards the side edges,  it is difficult for
the diaper to prevent body exudates from  leaking sideways. Even if the
side edges of the diaper are  provided with channels, the elastic crotch
region is pressed  against the crotch of the wearer and consequently the
channels are closed. Thus, the channels are substantially  useless.
In view of the problem as has been described above, it  is an object of the
present invention to provide a disposable  diaper allowing a width of the
crotch region to be limited  without loss of its effective function to
avoid sideways  leakage of body exudates.       According to the present
invention,  a pants type  disposable diaper comprising a pants type outer
cover having  a front waist region, a rear waist region and a crotch region
extending between the front and rear regions, the front waist  region being
connected to the rear waist region along  transversely opposite side edges
of them to form a waist- 



opening and a pair of leg-openings, and a liquid-absorbent  pad member
attached to an inner side of the outer cover and  extending across the
crotch region into the front and rear
-4-  waist regions, wherein:       the outer cover member has first elastic
members  circumferentially extending under tension in the vicinity of  the
waist-opening;    and   second   elastic    members  circumferentially
extending under tension in the vicinity of  the uppermost points of the
pair of leg-openings, the liquid-  absorbent pad has an elongate pad body
comprising a liquid-  pervious topsheet, a liquid-impervious backsheet and
a  liquid-absorbent core disposed between the topsheet and the  backsheet;
and a pair of barrier cuffs comprising proximal  edges longitudinally
extending along transversely opposite  side edges of the core integrally
with portion of the  backsheet extending laterally beyond the side edges of
the  core and distal edges extending in parallel to the proximal  edges and
risably collapsing onto an inner side of the pad  body to partially cover
the topsheet; the pad body has an  outer surface thereof at longitudinally
opposite ends thereof  joined to the inner side of the outer cover in the
front and  



rear waist regions between the ones of the first elastic  members lying
adjacent the waist-opening and the ones of the  second elastic members
lying adjacent the pair of leg-  openings, respectively; the barrier cuffs,
in a state of  collapse onto the inner side of the pad body, have inner
-5-  surfaces at the longitudinally opposite ends of the barrier  cuffs
joined to the topsheet; third elastic members  longitudinally extending
under tension along respective  ridges of the distal edges and fourth
elastic members  longitudinally extending under tension between the
proximal  edges and the distal edges; and at least respective ones of  the
fourth elastic members intersect the second elastic  members in the front
and rear waist regions.       According to an embodiment of the present
invention,  the first and second elastic members extend around the waist
regions substantially in a horizontal direction of the outer  cover.
According to another embodiment of the present  invention, the second
elastic members circumferentially  extending  around  the  waist  regions
describe,   in  a  transversely middle zone of at least one of the front
and  rear waist regions, a curve which is convex towards the 



crotch region.       According to still another embodiment of the present
invention, the backsheet is made of a plastic film and the  barrier cuffs
are made of a nonwoven fabric.       According to further another
embodiment of the present  invention, the barrier cuffs are made of a
substantially                                      -6-  liquid-impervious
material.        According to further additional embodiment of the  present
invention, the outer cover is made of a breathable  nonwoven fabric.
Fig. 1 is a perspective view of a partly cutaway pants  type diaper
constructed according to the present invention;        Fig. 2 is a plan
view of the developed diaper of Fig.  1;        Fig. 3 is an exploded
perspective view of the diaper of  Fig. 2;        Fig. 4 is a fragmentary
sectional view taken along line  IV-IV in Fig. 2; and        Fig. 5 is a
view similar to Fig. 2 showing another  embodiment of the present
invention.  



Details of a pants type disposable diaper according to  the present
invention will be more fully understood from the  description  given
hereunder  with  reference  to  the  accompanying drawings.       Diaper 1
shown by Fig. 1 in a perspective view as  partly cutaway comprises a pants
type outer cover 2 and  liquid-absorbent pad 3 attached to the inner
surface of the                                      -7-  outer cover 2.
The outer cover 2 comprises inner and outer sheets 2A,  2B bonded to each
other, a front waist region 6, a rear waist  region 7 and a crotch region 8
extending between these two  waist regions 6, 7. The front and rear waist
regions 6, 7  have transversely opposite side edges, respectively, placed
flat upon each other and joined together at spots 9  intermittently
arranged along the respective side edges to  form a waist-opening 13 and a
pair of leg-openings 14. In  the front and rear waist regions 6, 7, a
plurality of first  elastic members 11 circumferentially extend under
appropriate  tension substantially all around the diaper 1. In proximity
of the uppermost points of the leg-openings 14, a plurality  of second
elastic members 12 also circumferentially extend 



under appropriate tension substantially all around the diaper  1. The
description herein given "extend substantially all  around the diaper 1"
means that the first elastic members as  well as the second elastic members
extending in the front  waist region have their transversely opposite ends
overlapping or lying closely adjacent corresponding ends of  the first and
second elastic members, respectively, extending  in the rear waist region
in proximity of the transversely  opposite side edges of the diaper 1.
-8-        Fig. 2 is a plan view of the diaper 1 of Fig. 1 as  having been
developed longitudinally and transversely thereof  after the front and rear
waist regions were separated from  each other at the intermittent bonding
spots 9 and Fig. 3 is  an exploded perspective view showing this diaper 1.
The  inner and outer layer sheets 2A, 2B forming the outer cover  2 may be
made of a nonwoven fabric or a plastic film. The  layer sheets 2A, 2B may
be breathable or non-breathable and  liquid-pervious or liquid-impervious.
The inner layer sheet  2A and the outer layer sheet 2B are bonded together
by means  of hot melt adhesive or heat-sealing. In the front and rear
waist regions 6, 7, the first and second elastic members 11,  



12 are disposed between the inner and outer layer sheets 2A,  2B and bonded
to the inner surface of at least one of these  two layer sheets 2A, 2B.
Transversely opposite side edges of  the crotch region 8 are concavely
curved to form the pair of  leg-openings 14.       The  liquid-absorbent
pad  3 longitudinally  extends  across the crotch region 8 into the front
and rear waist  regions 6, 7 and has its longitudinally opposite ends 16,
17  joined to the inner surface of the cover member 2 over zones  18, 19,
respectively, by means of hot melt adhesive. These  joining zones 18, 19
respectively lie between the uppermost
-9-  one of the first elastic members 11 extending in proximity of  the
waist opening 13 and the lowermost one of the second  elastic members 12
extending in proximity of the uppermost  peripheral  edges  of the
leg-openings  14.   The liquid-  absorbent pad 3 comprises an elongate pad
body 23 having its  bottom surface covered with the liquid-impervious
backsheet  22 and a pair of barrier cuffs 24 longitudinally extending
along transversely opposite side edges of the pad body 23.  As shown, each
of the barrier cuffs 24 has a proximal edge 26  joined to the pad body 23
and a distal edge 27 extending in  parallel to the proximal edge 26. The
barrier cuff 24 is 



folded inwardly of the pad body 23 in proximal edge 26 so  that the distal
edge 27 and a part of the barrier cuffs 24 in  the vicinity of the distal
edge 27 may collapse onto the pad  body 23 and partially cover the topsheet
21 of the pad body  23. Longitudinally opposite ends 36, 37 of the distal
edge  27 are joined to the topsheet 21.   The barrier cuff 24  includes at
least one third elastic member 33 extending along  a ridge 31 of the distal
edge 27 and at least one fourth  elastic member 34 longitudinally extending
between the  proximal edge 26 and the distal edge 27, preferably in
proximal edge 26.   As will be apparent from Fig. 2, the  fourth elastic
member 34 intersects the second elastic member
-10-  12 extending circumferentially of the diaper 1.        Fig. 4 is a
fragmentary sectional view taken along line  IV-IV in Fig. 3, in which the
diaper 1 is slightly curved in  its longitudinal direction with the
liquid-absorbent pad 3  lying inside and the barrier cuffs 24 slightly rise
on the  topsheet 21. The pad body 23 comprises the topsheet 21 and  the
backsheet 22 and a liquid-absorbent core 41 disposed  between these two
sheets 21, 22. The core 41 comprises fluff  pulp 42 or a mixture 42 of the
fluff pulp and superabsorptive  



polymer particles having top and bottom surfaces covered with  a tissue
paper 43.  The topsheet 21 and the backsheet 22  extend outwards beyond a
peripheral edge of the core 41 and,  in their respective extensions, the
topsheet 21 and the  backsheet 22 are placed flat upon each other and
bonded  together.  The extension of the topsheet 21 is preferably  selected
to be the same as the extension of the backsheet 22  or shorter than the
latter. The barrier cuff 24 comprises a  substantially liquid-impervious
sheet folded along the ridge  31 to define inner and outer sheet sections
46, 47 which are  then placed upon each other and bonded together. The
inner  sheet section 46 is bonded to the topsheet 21 along the outer  edge
of the topsheet 21, on one hand, and bonded to the  backsheet 22 along the
outer edge thereof extending laterally            beyond the outer edge of
the topsheet 21, on the other hand.  The outer sheet section 47 is bonded
to the backsheet 22.  The third elastic member 33 extending along the ridge
31 and  the fourth elastic member 34 extending along the proximal  edge 26
are secured to an inner surface of at least one of  the inner and outer
sheet sections 46, 47.        With the liquid-absorbent pad 3 constructed
as has been  described above, the third and fourth elastic members 33, 34 



contract as the diaper 1 is curved longitudinally thereof.  Thereupon, the
distal edge 27 of each barrier cuff 24  pivotally rises around the proximal
edge 26 on the upper  surface of the pad body 23 at least in the crotch
region 8.  Consequently, a channel 48 formed between the barrier cuff 24
and the pad body 23 is fully opened. By laying the fourth  elastic member
34 in the proximal edge 26, the second elastic  members 12 in the front and
rear waist regions of the diaper  1 can be intersected by the fourth
elastic member 34 without  significantly spacing these elastic members 12,
34 from each  other in the vertical direction as viewed in Fig. 3. In the
diaper 1 of such an arrangement, the fourth elastic member 34  cooperates
with lengths S1, S2 of the second elastic members  12 which defined between
the fourth elastic member 34 and the  side edges of the respective waist
regions (See Fig. 2) to                                      -12-  surround
a wearer's leg in the vicinity of its root as if  they were continuous
elastic members. Therefore, the diaper  1 offers a good fitting around the
wearer's legs without a  demand for gasket cuffs which have usually been
utilized.  Because the gasket cuffs are absent, it is possible to avoid
the inconvenience that the crotch region 8 may become  



excessively wide and/or bulky and, in consequence, a feeling  of discomfort
against the wearer may be created.        Fig. 5 is a view similar to Fig.
2 of another  embodiment of the present invention. In the diaper 1, the
second elastic members 12 extending across the rear waist  region 7
describe in a transversely middle zone of the waist  region 7 a curve which
is convex towards the crotch region 8.  Obliquely extending sections S2 of
the second elastic members  12 as shown are more effective to surround the
wearer's legs  than in the case shown by Fig. 2.  If it is desired, the
second elastic members 12 in the front waist region 6 also  may be laid so
as to described a curve convex which is  towards the crotch region 8.
To satisfy the purpose of the present invention, the  barrier cuff 24 may
be made of substantially liquid-  impervious material sufficient to be
suitable for use as a  component of the diaper 1. For example, the barrier
cuff 24                                     -13-  may be made of a nonwoven
fabric or a plastic film,  preferably of a nonwoven fabric or a plastic
film which is  not only liquid-impervious but also breathable. Preferably,
the nonwoven fabrics of thermoplastic synthetic fibers is  used and, if
necessary, such nonwoven fabric may be subjected 



to water repellent finish prior to its use. The barrier cuff  24 may be
formed also by folding back a portion of the  backsheet 22 adequately
extending laterally beyond the pad  body 23 onto the upper surface of the
pad body 23. To bond  the respective members of the diaper 1 to each other,
a  suitable adhesive agent such as hot melt adhesive may be  used. For the
members which are of heat-sealable nature, the  heat-sealing technique also
may be utilized.       The disposable diaper according to the present
invention allows the crotch region to be formed in a  relatively narrow
width because the pants type outer cover  has no elastic member associated
with the leg-openings. Such  crotch region ensures a good feeling to wear
the diaper.  Furthermore, the elastic members circumferentially extending
in the waist regions of the outer cover and the elastic  members
longitudinally extending in the barrier cuffs are  arranged so that they
intersect each other. Consequently,  the diaper can tightly fit around the
wearer's legs although                                      -14-  the outer
cover has no elastic exclusively associated with  the leg-openings.    



WHAT IS CLAIMED IS:    1.   A pants type disposable diaper comprising a
pants type  outer cover having a front waist region, a rear waist region
and a crotch region extending between said front and rear  waist regions,
said front waist region being connected to the  rear waist region along
transversely opposite side edges of  them to form a waist-opening and a
pair of leg-openings, and  a liquid-absorbent pad attached to an inner side
of said  outer cover and extending across said crotch region into said
front and rear waist regions, wherein:        said cover has first elastic
members circumferentially  extending under tension in the vicinity of said
waist-  opening, and second elastic members circumferentially  extending
under tension in the vicinity of the uppermost  points of said pair of
leg-openings;        said liquid-absorbent pad has an elongate pad body
comprising a liquid-pervious topsheet, a liquid-impervious  backsheet and a
liquid-absorbent core disposed between said  topsheet and said backsheet;
and a pair of barrier cuffs  comprising proximal edges longitudinally
extending along  transversely opposite side edges of said core integrally
with  a portion of said backsheet extending laterally beyond said 



-16-  side edges of said core and distal edges extending in  parallel to
said proximal edges and risably collapsing onto  an inner side of said pad
body to partially cover said  topsheet;        said pad body has an outer
surface thereof at  longitudinally opposite ends thereof joined to the
inner side  of said outer cover in the front and rear waist regions
between the ones of said first elastic members lying adjacent  said
waist-opening and the ones of said second elastic  members  lying  adjacent
said  pair  of  leg-openings,  respectively; and        said barrier cuffs,
in a state of collapse onto the  inner side of said pad body, have inner
surfaces at said  longitudinally opposite ends of said barrier cuffs joined
to  said topsheet, third elastic members longitudinally extending  under
tension along respective ridges of said distal edges  and fourth elastic
members longitudinally extending under  tension between said proximal edges
zones and said distal  edges; and at least respective ones of said fourth
elastic  members intersect said second elastic members in said front  and
rear waist regions.  



2.   The diaper according to Claim 1, wherein said first and
-17-  second elastic members extend around said waist regions
substantially in a horizontal direction of said outer cover.    3.   The
diaper according to Claim 1, wherein said second  elastic members
circumferentially extending around said waist  regions describe, in a
transversely middle zone of at least  one of said front and rear waist
regions, a curve which is  convex towards said crotch region.    4.   The
diaper according to Claim 1, wherein said backsheet  is made of a plastic
film and said barrier cuffs are made of  a nonwoven fabric.    5.   The
diaper according of Claim 1, wherein said barrier  cuffs are made of a
substantially liquid-impervious material.    6.   The diaper according to
Claim 1, wherein said outer  cover is made of a breathable nonwoven fabric.


