- L=, DI 'SPOSABLE" DI APERS The present invention relates to a method of wel di ng
a di sposabl e di aper along laterally opposite side edges at its mahgg,ig%gk,
and a di aper. One exanple of a pant type of disposable diapers is disclosed
in Japanese patent application Disclosure No. 1993- 15551 according to

whi ch..a di aper conprising top- and backsheets and a |iquid-absorbent
core sandw ched therebetween is folded up along a transverse center |ine
passi ng through a crotch zone to lay front and rear bodi es one upon anot her
and the top- and backsheets are ultrasonic- welded together along laterally
opposite side edges at its waist |evel to obtain a pant type

configuration. The top- and backsheets may be fornmed, for exanple, by
nonwoven fabric of- thernoplastic synthetic resin adapted to be wel ded by an
ul trasonic treatnent. Nonwoven fabric enployed in the technique disclosed
in said Disclosure as nmaterial PEBPOBABLESDIARBREacksheets may be conposed
fromfibres of the sanme type as nentioned above

The present invention relates to: ah m'e;thod of welding a
dispdsablediaper along laterally opposite side edges at its
waist level., and a diaper.

One example of a pant type of disposable diapers is
disclosed in Japanese pater;t application Disclosure No. 1993-
15551 according to which a diaper comprising top- and
backsheets and a ligquid-absorbent core sandwiched
therebetween is folded up along a transverse center line
passing through a crotch zone to lay front and rear bodies one
upon another and the top- and backsheets are .ultrasonic—
welded together along laterally opposite side edges at its
waist level to obtain a pant type configuration. The top-
and backsheets may be formed, for example, by nonwoven fabric
‘0of thermoplastic synthetic_resin adapted to be welded by an
ultrasonic treatment.

Nonwoven fabric employed in the technique disclosed in
said Disclosure as material for the top- and backsheets may
be composed from fibres of the samé type as mentioned above
and melted until the nonwoven fabric exhibits an appropriatel

viscosity so that a weld zone of the top- and backsheets may



and mel ted until the nonwoven fabric exhibits an appfopriate Vi scosity so
that a weld zone of the top- and backsheets nay -2- present a snoothly
fini shed appearance. However, if the topsheet formed by nonwoven fabric of
pol ypropyl ene fibre having a relative high nelting point is conbined with
t he backsheet forned by pol yethyl ene sheet or filmhaving a relatively | ow
nmelting point, the polyethylene sheet will be nolten earlier than the
pol ypropyl ene fi bre when the diaper is folded up to forma pant type and
subjected to the ultrasonic treatnent. 423 consequence, the pol yethyl ene
sheet may be nelted to an excessively |ow viscosity and stick to a horn for
the ultrasonic treatnent which has been pressed against this sheet. The
pol yet hyl enBTSRERE #hiEPATdE %t {ikd shed hepperranfet pHEYeNET  afitfertR®ol i ng,
a rough surface stinulating itchiness of the wearer's skimas.well as giv-
ing an unctapshessl dormed dydnopwiovieny fahrigesttheglypropylene fibre

having a relative high melting point is combined with the

backsheet formed by polyethylene sheet or £film having a

relatively low melting point, the polyvethylene sheet will be

molten earlier than the polypropylene fibre when the diaper

is folded up to form a pant type and subjected to the

ultrasonic treatment. In consequence, the polyethylene sheet

may be melted to an excessively low viscosity and stick to a

horn for the ultrasonic treatment which has been pressed

against this sheet. The polyethylene sheet which has stuck -

to the horn will present, after cooling, a rough surface

stimulating itchiness of the wearer's skim as. well as--~giv-—

ing an uncomfortable feel and spoiling-the.aesthetic

appearance of the diaper. If the polyethylene sheet remains stickin g to

the horn, no accurate clearance can be assured between the

horn and an anvil for the ultrasonic treatment during the

next cycle of the treatment, thus making continuous

treatment difficult.

Accordingly, it is a principal object of the invention
to solve the problem accompanying said prior art by placing

a covering sheet having a melting point higher than a melting

peint of a backsheet upon an outer surface of the backsheet



agpearénce of the diaper. If the polyethylene sheet remains sticking to the
horn, no accurate clearance can be assured between the horn and an anvil

for the ultrasonic treatnent during the next cycle of the treatnent, thus
maki ng continuous treatnment difficult. Accordingly, it is a
princi pal object of the invention to solve the problem acconpanying said
prior art by placing a covering sheet having a nelting point higher than a
mel ting point of a backsheet upon an outer surface of the backsheet and
bringing it in contact with pressing nedss such as a horn for an ultrasonic
treatnment. The object set forth above is achieved, according to the

I nvention, by a welding nethod for a disposabl e di aper generally conprising
st eps of assafbPFiRgingiidquid-genracHw thoprhssinganedns ishidmpsr adwinre
backsheet and a |iquid- absorbent core sandw ched between these sheets into
a confi gur afponanfullfcpsemit emlagpent.putti ng wi ng-11i ke

The object set forth above is achieved, according to the
invention, by a welding method for a disposable diaper
generally comprising steps of assembling a liquid-permeable
topsheet, a ligquid-impermeable backsheet and a ligquid-
absorbent core sandwiched between these sheets into a
configuration of disposable diaper, putting wing-like
portions of front and rear bodies outwardly extending from
laterally opposite side edges of said core one upon another
and welding said wing-like portions put cne on another under
heat and pressure together to form opposite side portions at
waist levels of said front and rear bodies. The welding
method comprising steps of assembling topsheet members
associated with said topsheet so as to form extensions
thereof with said backsheet made of material having a melting
point lower than a melting point of the topsheet members to
form said wing-like portions, putting said wing~like portions
oﬁe upon another with said topsheet members opposed face to
face inside said diaper, placing co.vering sheets having a

melting point higher than the melting point of said backsheet



pprtidns of front and rear bodies outwardly extending fromlaterally
opposite side edges of said core one upon another and wel ding said
W ng-1ike portions put one -on another under heat and pressure together to
form opposite side portions at. waist |levels of said front and rear bodies.
The wel di ng nmethod conprising steps of assenbling topsheet nenbers
associated with said topsheet so as to formextensions thereof with said
backsheet made of nmaterial having a nelting point lower than a nelting
poi nt of the topsheet menbers to formséa+d wing-like portions, putting said
W ng-1ike portions one upon another wth said topsheet nenbers opposed face
to face inside said diaper, placing covering sheets having a nelting point
hi gher tharenlse aetefr mpgfifge obfsaid daskshaakt and welldbpg gRisliwdRdsur f ace
of said backsheet, and welding said wing- like portions along |aterally
opposi te silskedpestidns calonggbateraliy hoppoditeveidagedygest thereof
together with said covering sheets.

Preferably, the melting point of said covering sheets is
higher than the melting point of said topsheet members.

According to the welding method as described above, the
heating/pressing means such as an ultrasonic horn or a
heating element of desired shape is pressed against the sheet
portions to be welded together. The covering sheet having a
melting point higher than that of the backsheet is brought in
contact with the heating/pressing means so as to prevent the

molten backsheet from sticking to the heating/pressing means.

A welding method of the invention will be described in
more detail by way of example with reference. to -the
‘actompanying drawings, in which:

Fig. 1 is a pérspective view of a pant type disposable
diaper according to an embodiment of the invention;

Fig. 2 is a plan view of the diaper of Fig.l unfolded;

Fig. 3 is a sectional view along a line X-X in Fig. 2;

Fig. 4 is a schematic diagram illustrating an ultra-
sonic welding treatment of a diaper according to an embodi-

ment of the invention:



Preferably, the nelting point of said covering sheets is higher than the
nmelting point of said topsheet nenbers. According to the wel ding nethod as
descri bed above, the heating/pressing neans such as an ultrasonic horn or a
heati ng el enent of desired shape is pressed against the sheet portions to
be wel ded together. The covering sheet having a nelting point higher than
that of the backsheet is brought in contact with the heating/pressing neans
so as to prevent the nolten backsheet fromsticking to the
heati ng/ pressi ng neans. A wel di ng net ot of the invention will be described
in nmore detail by way of exanple with reference to the acconpanying

drawi ngs, in which: Eg._1lis erspective view of a pant type di sposable

di aper accor di nd 4% §ng(é”h)b6’d¥dn§rﬁo) cﬁﬁ? REFTHRRT of-ews P ??ﬁaz%‘l‘%ﬁ vi ew
of the diager of_Fig.l unf ol_ded; Fig. 3.is a sectional view along a line
X in Fi giP22 g1gPeE ACCQrdifgnke; Ehe dgverticruapdap RELQK altra- sonic

wel di ng trsatnent of a Lagir according to an enbodi - nent of ‘the
i nventi on: 4aper respectively; - : - e

Fig. 6 (A). and (B) are views similar to Fig. 3 showing

different configurations of diapers embodying the invention.

Fig. 1 is a perspective view showing a pant type of
disposable diaper 1 obtained by a welding method of the
invention. The diaper 1 comprises a liquid-permeable
topsheet 2 formed by melt bond nonwoven fabric of
polypropylene fibre, a liquid-impermeable backsheet 3 formed
by polyethylene sheet ;nd a liquid-ébsorbent core 4
sandwiched between these sheets 2, 3. The diaper 1 is also
generally configured by a front body 5, a rear body 6 and a

rotch zone 7. A Qaist-opening 11 and respective leg-
openings 12 are provided with elastically stretchable members 13,
14, respectively, adhesively attached thereto along their
peripheries. The front and rear bodies 5, 6 are laid one on
top of another with the topsheet 2 having opposed faces
within the diaper 1 and the bécksheet 3 is provided along
laterally opposite sides of waist portions of the front and
rear bodies 5, 6 with covering sheets 20 so that these sheets

2, 3, 20 are welded together by an ultrasonic intermittent



- 5- ng. 5 (A) and (B) are sectional views of weld zones in a diaper
according to the invention and a prior art diaper respectively; Fig. 6 (A
and (B) are views simlar to Fig. 3 showing different configurations of

di apers enbodying the invention. Fig. 1 is a perspective view show ng a
pant type of disposable diaper 1 obtained by a welding nethod of the

I nventi on. The diaper 1 conprises a |liquid-perneable topsheet 2 forned by
melt bond nonwoven fabric of pol ypropylene fibre, a |iquid-inperneable
backsheet 3 fornmed by pol yet hyl ene sheeé-and a |iqui d-absorbent core 4
sandwi ched between these sheets 2, 3. The diaper 1 is also generally
configured b {ront body 5, a rear body 6 and a crotch zone 7. @A
maist-openﬂﬁ%hil (38Dt vEeney NYRRRRhgdS ) oVarEigRbIY dedtRREANG

el astically stretchable nenbers 13, 14, respectively, adhesively attached
thereto al GHPRhiFteF@l sheese’t e wais RaRtia®s- bodies 5, 6 are laid

one on
Fig. 2 is a plan view of the diaper 1A prior to said

welding as unfolded longitudinally of the front and rear
bodies 5, 6.and partially broken away. In the diaper 1A, the
waist portions of the front and rear bodies 5, 6 extending
outward from lateral side edges of the liquid-absorbent core
4 define wing-like portions 21, 22, respectively. € should
be understood that these wing-like portions 21, 22 may be
defined by top — and/or backsheet side - members of
desired characteristics bonded to the topsheet and/or the
backsheet to form extensiqns thereof rather than said top-
and backsheets. The wing-like portions 21, 22 carry on their
side of the backsheet 3 the previously mentioned
polypropylene cévering sheets 20. On laterally opposite
sides of the diaper 1A inside the wing-like portions 21, 22,
there are provided a pair of flaps 31 longitudinally
extending on the topsheet 2. Each flap 31 is bonded to the
topsheet 2 along its outer edge 25 and its longitudinally
opposite ends 26, 27 so that its inner edge 28 may be risen off
the topsheet 2 under the efféct of an elastic member 29
bonded, in a stretched condition, to the inner edge 28.

Fig. 3 is a sectional view along a line X-X in Fig. 2.



top of another with the topsheet 2 having opposed faces within the diaper 1
and the backsheet 3 is provided along laterally opposite sides of waist
portions of the front and rear bodies 5, 6 with covering sheets 20 so that

t hese sheets 2, 3, 20 are wel ded together by an ultrasonic intermttent

-6- weld line (see reference nuneral 15) vertically extending along |ateral
sides of the waist portions. Fig. 2 is a plan view of the diaper 1A prior
to said wel ding as unfolded longitudinally of the front and rear bodies 5,
6 and partially broken away. In the diaper 1A, the waist portions of the
front and rear bodies 5, 6 extending outward from |l ateral side edges of the
| i qui d- absorbent core 4 define wing-like portions 21, 22, respectively. It
shoul d be ulideststwiodl Hehatnddresmod hgrld khapokt sertidhal?Ziemy abengeki ned by

top - and/ or backsheet side menbers of desired characteristics

bonded to thine GpshéatFimd/ Dl stdebstantially the same as Fig. 3. Over
each wihg-like portion 21 of the diaper 1A, the top- and
backsheets 2, 3 are intermittently bonded to each other by
means of hot melt adhesive 33, and the backsheet 3 ahd the
covering sheet 20 are also bonded to each other by means of
hot melt adhesive 33. Each flap 31 cooperates with the
topsheet 2 to form a pocket opening inwardly of the diaper 1lA.-
The liquid-absorbent core 4 may be bonded, if necessary, to
the topsheet 2 and/or the backsheet 3.

Fig. 4 is a schematic side view illustrating a manner in
which said diaper 1A is folded along a center line C-C in Fig.
2 inwardly,and the wing-like portions 21, 22 of the front and
rear bodies overlapped together are welded together by means
of an ultrasonic welder 40. The welder 40 may be of the
conventional type and comprises a horn 41 connected to an
ultrasonic oscillator (not shown) and a stationary anvil 42,
between which the wing-like portions 21, 22 are held and
welded together so as to form a weld zone 15 (Fig. 1) being
conformable to a shape of the horn 41 at its forward end.

In the ultrasonic treatment of the diaper 1A, the
optimal condition of the treatment must be selected to weld

together sections of the topsheet 2 folded against each



Qacksheet to formextensions thereof rather than said top- and backsheets.
The wi ng-like portions 21, 22 carry on their side of the backsheet 3

t he

previ ously nentioned pol ypropyl ene covering sheets 20.

On laterally

opposite sides of the diaper 1A inside the wing-like portions 21, 22, there
are provided a pair of flaps 31 longitudinally extending on the topsheet 2.
Each flap 31 is bonded to the topsheet 2 along its outer edge 25 and its

| ongi tudi nally opposite ends 26, 27 so that

of f the topsheet 2 under the effect of_gn elastic nenber 29 bonded,

its inner edge 28 may be risen

in a

stretched condition, to the inner edge 28. Fig. 3 is a sectional view along
aline X-Xin Fig. 2. -7- It should be understood here that a sectional

vi ew al ong ckHdme Dardndthig. tred tnanib s tABpll Yy ars Bheat Fbinisg
each wing-like portion 21 of the diaper 1A, the top- and backsheets
are inter ntheebakksherded haveagha MdIFfidy point lower than a melting

point of the polypropylene sheet forming the topsheet 2 is
molten earlier to become sticky and, in order to prevent the
polyethylene sheet (backsheet 3) from sticking to the horn
41, the polypropylene covering sheet 20 is interposed between
the polyethylene sheet (backsheet 3) and the horn 41.

Fig. 5 is a schematic side view of the weld zones
obtained by the ultrasonic treatment, wherein (A) illustrates
the weld zone 15 cobtained utilizing the covering sheet 20
according to the method of the invention and (B) illustrates
the case in which no covering sheet 20 is utilized. In the
case illustrated by (A), the decrease of viscosity of the
polypropylene sheet (backsheet 3) is not significant and the
welding occurs in a rather viscous molten state, so a mark
pressed by the horn 41 on the weld zone 15 is round, resulting
in a smooth finish which does not stimulate - the wearer's
skin. In the case.illustrated by (B), on the other hand, the
polyethylene sheet (backsheet 3) is molten and sticks to both
the horn 41 and the ahvil 42 when the molten state of the

polypropylene sheet (topsheet 2) is of a relatively high

Over
2, 3

viscosity, so the weld zone 15a after cooling presents a xrough '

surface giving an itchy stimulus to the wearer's skin.



rr,_,eans:'of hot nmelt adhesive 33, and the backsheet 3 and the covering sheet
20 are al so bonded to each other by neans of hot nelt adhesive 33. Each
flap 31 cooperates with the topsheet 2 to forma pocket opening i nwardly of
the diaper 1A. The |iquid-absorbent core 4 nmay be bonded, if necessary, to
the topsheet 2 and/or the backsheet 3. Fig. 4 is a schematic side view
illustrating a manner in which said diaper 1A is folded along a center |ine
C-Cin Fig. 2 inwardly,and the wing-like portions 21, 22 of the front and
rear bodi es overl apped together are wel3ted toget her by nmeans of an
ul trasonic wel der 40. The wel der 40 nmay be of the conventional type and
conprises a horn 41 connected to an ultrasonic oscillator (not 'shown) and a
stationary anvi Fig2 Bet (@én and cH Bhe asdengserkaopait i viewsel, skowirg hel d
and wel ded together so as to forma weld zone 15 (Fig. 1) being conformable
to a shapecehfiguragionsgldifferentof namdeachl othert bedudiffsvant fremt nent
of the diaper 1A the optinmal condition of the treatnment nust be sel ected
to wel d t ogbeheoniiguranionfsidwn bypBhget3.2 froFdgd Gdai)nspoeaitbns of

the topsheet 2 extending from the laterally opposite side

edges of the core 4 are extremely small. However, outer zone

25 of each flap . 31 bonded to the topsheet 2 by means of hot

melt adhesive 33,has a relatively large extent,and cooperates

with the backsheet 3 to from the wing-like portion 21. The

front and rear bodies 5, 6 (see Fig. 2) are folded along a

boundary line therebetween to put the outer zone 25 on the

side of the front body 5 and the outer zone 25 on the side of

the rear body 6 together and these outer zones 25 are

subjected to the ultrasonic treatment. Each flap 31 is

formed by spun bond nonwoven fabric of polypropylene. In

Fig. 6 (B), a topside sheet member of each wing-like portion

21 comprises spun bond nonwoven fabric covering sheet 37 of

polypropylene which covers the associated outer zone 25. The

topsheet 2, the outer zone 25 and the covering sheet 37 are

bonded together by means of hot melt adhesive 33. The front

and rear bodies 11, 12 are folded up against each other so

as to put the covering sheet 37 on the side of the front body

11 and the covering sheet 37 on the side of the rear body 12

one on another and then this area is subjected to the



- 8- ot her . During this treatnment, the pol yethyl ene sheet formng the
backsheet 3 having a nelting point |lower than a nelting point of the

pol ypropyl ene sheet form ng the topsheet 2 is nolten earlier to becone
sticky and, in order to prevent the pol yethyl ene sheet (backsheet 3) from
sticking to the horn 41, the pol ypropyl ene covering sheet 20 is interposed
bet ween the pol yet hyl ene sheet (backsheet 3) and the horn 41. Fig. 5is a
schematic side view of the weld zones obtained by the ultrasonic treatnent,

wherein (A) illustrates the wel d zone-.ig.obtained utilizing the covering
sheet 20 according to the nethod of the invention and (B) illustrates the
case in which no covering sheet 20 is utilized. In the case illustrated by

(A), the dedteasendt tireatmehy.of Ihhisophl yonepyhesciehgeshéhackghery 3) is
not significant and the welding occurs in a rather viscous nolten state, so

a mark preaaad(By, ttite adksheddn 3t he MEHE gPPbikRetiSyTawd, resulting in a
snmoot h finish which does not stinulate the wearer's
It is also possible without departing from the scope of
the invention to form each of the top_sheet side member, the
backsheet 3 and the covering sheet 20 from a mixture of fibres
having different melting points. The differential melting
point in each sheet should be understood here as the
differential melting point between the composing fibres
totally occupying 60% or higher by weight of this sheet.
The melting point of the covering sheet 20 should be
higher than the melting point of materials composing the
backsheet 3 and, more preferably, equal to or higher than the
melting point of the topside sheet member so that the
formation of a desirably shallow and small press mark under
the heating effect may be facilitated.
When nonwoven fabric composed of polypropylene is used to
formthe topsheet 2 and the topsheet side member as in the
diaper 1 illustrated as an embodiment of the invention, the
polypropylene fibre having a relatively high firmness will
make the nonwoven fabric cushiony, depending on a fineness as
well as a density, and giire the wearer a comfortable feel when
the diaper 1 is put on the wea';rer‘s body. Use of the

polyethylene sheet as the backsheet 3 will allow this



ski n. In the case illustrated by (B), on the other hand, the polyethylene
sheet (backsheet 3) is nolten and sticks to both the horn 41 and the anvil
42 when the nolten state of the pol ypropyl ene sheet (topsheet 2) is of a

relatively high viscosity, so the weld zone 15a after cooling presents a
rough surface giving an itchy stinulus to the wearer's skin. -9- Fig. 6
(a) and (B) are sectional views showi ng configurations different from
each other and different fromthe configuration shown by Fig. 3. In Fig. 6
(A), portions of the topsheet 2 extendhag fromthe laterally opposite side
edges of the core 4 are extrenely small. However, outer zone 25 of each -
flap - 31 bonded to the topsheet 2 by neans of hot nelt adhesive 33, has a
rel ativel y dedragel wad e nrsexpensdiyer sheetwitbhprbeillecksbemfoBtablér eofthe

W ng-like portion 21. The front and rear bodies 5, 6 (see Fig. 2) are

fol ded al omgpueHoundary |ine therebetween to put the outer zone 25 on the

It should be understood that the covering sheet 20 may
be dimensioned to cover a desired area or whole area of the
backsheet 3 and previously laminated thereon.

According to the welding method of the invention, the
covering sheet having a melting point higher than that of the
backsheet is interposed between the heating/pressing means
such as the ultrasonic horn and the backsheet in order to
prevent the molten backsheet from sticking to the heating
/pressing means and thereby to avoid the problem unresolved
by the prior art such that the weld zone presents,
after cooling, a rough surface which may stimulate "the
wearer's skin to itch,and/or spoil an aesthetic appearance
of the diaper. Moreover, the process of ultrasonic treatment

is well stabilized, since no molten sheet material sticks to

the horn.



si de of the front body 5 and the outer zone 25 on the side of the rear body
6 together and these-outer zones 25 are subjected to the ultrasonic

treat ment. 31 isformed by spun bond nonwoven fabric of
pol ypropyl e I ﬁ , a topside sheet nenber of each wi ng-1like
portion 21 cbnpri o nd nonwoven fabric covering sheet 37 of
pol ypropyl ene whi ch covdrs*the associated outer zone 25. The topsheet 2,
the outer zone 25 and the covering sheet 37 are bonded together by neans of
hot nelt adhesive 33. The front and regp-bodies 11, 12 are folded up
agai nst each other so as to put the covering sheet 37 on the side of the
front body 11 and the covering sheet 37 on the side of the rear body 12 one
on another and then this area is sudﬂéﬁﬂﬁﬂ to the -10- ultrasonic _
treatment. In -both configurations shown by (A and (B), the backsheet 3 is
made of pol yet hil.en® . wdldirsy alethaao£airbhed idspboabl dediapén godiipid ¢ g Scope
of
the - - steps of assembling a liquid-permeable topsheet,
a liquid-impermeable backsheet and a liquid-absorbent core
sandwiched between these. sheets into theconfiguration of
disposable diaper, putting wing-like portions of front and
rear bodies extending outwardlyfrom laterally opposite side
- edges of said core one upon another and welding said wing-
like portions put one upon another under heat and pressure
together to form opposite side portions at waist levels of
said front and rear bodies, said welding method further
comprising steps of:
assembling topsheet side members associated with said
topsheet so as to form extensions thereof,with said backsheet
made of material having a melting point lower than a melting
point of said topsheet side members,to form said wing-like
portions, putting said wing-like portions one upon another
with said topsheet members having faces opposed within said
diaper, placing covering sheets having a melting point higher
than the melting point of said backsheet on an outer surface
of séid.backsheet, and welding said.wing-like.portions.along

laterally opposite side edges thereof together with said

covering sheets.



“the ihventionglﬂu" the topsheet side nenber, the backsheet 3 and
the covering ﬂmﬂn 'H !”y xture of fibres having different nelting
points. The dffferentimal snetting point in each sheet should be understood

here as the differential nelting point b_g%ween t he conposing fibres totally
occupyi ng 60% or higher by weight-of thiS sheet. The nelting point of the

covering sheet 205shoy| dm@@hgaghfécéﬁf‘?%?:rb&ldﬂé{ﬁn pq nt "ﬁ;e}ﬁggih ris%ff'zin the

conposi ng the backsheet 3 and, nore pre ,_equal t'o or er t

mel ting poi nt—.onsthQ heRdege i§hgaktﬁs&‘baaiaotbgﬁhebleeeﬁ:%?iatiin%n odtward
desirably shallow and small press mark under the heating effect may be

facilitated f¥sanangcaweran side @ e@idf dolepropylene is used to form
the topsheet 2 and the topsheet side nenber as in the diaper 1 illustrated

as an enbodi ment Gf the mevkodi caccoidipyl Vi opllaine fl,br whedeing &aid
relatively high firmess will nmake the nonwoven fabric cushiony, depending
on a finenestopgheelt| membexeris t 8, sephrated t sheetarbondedordnta alslad df eel
when the diaper 1 is put on the wearer's body. Use of the polyethyl ene
sheet as thebPBekrBRe&t of ®pid wingwlikes portion.

4. A method as herein described with reference to the
accompanying drawings.

5. A disposable diaper comprising a liquid absorbent
core sandwiched between a liquid-permeable topsheet and a
liquid impermeable backsheet having a lower melting point
than said topsheet, and covering sheets on an outside
surface of said backsheets having a higher melting point
than said backsheets, the diaper having front and rear
bodies and a waistband formed by side members of said top-
and backsheets forming wing-like portions of said front and
rear bodies which are overlayed with the faces of the
topsheets opposed and welded together, said covering sheets
being disposed over at least a portion of said backsheet
side members.

6. A disposable diaper as herein described with

. reference to the accompanying drawings.



“relatively inexpensive sheet to provide a confortable soft touch. It should
be understood that the covering sheet 20 may be di nensioned to cover a
desired area or whole area of the backsheet 3 and previously |am nated

t hereon. According to the wel ding nethodigt the invention, the covering
sheet having a nelting point higher than that of the backsheet is

I nt er posed between the heating/ pressi ABSPRACT such as the ultrasonic horn
and the backsheet in order to prevent the nolten backsheet from sticking to

the heating /pressing nmeans and DESPOSABLE BJAPERShe probl em unresol ved by
the prior art such that the weld zone presents, after cooling, a

rough surface which may stinulate the wearer's skin to itch,and/ or spoi

an aesthetic appearance of the diaper. Mreover, the process of ultrasonic
treatment is wel | AstHifRqsARLe sdi@BeRo InoFPBRr4RREt anpkidutd abFerbens t he

hor n.
° core 4 sandwiched between a liquid-permeable topsheet 2 and

a liquid impermeablé backsheet 3 forming front and rear
bodies 5,6 of a diaper and a waistband formed by welding
together, under heat and pressure, wing-like portions-21,22
of the front and rear'bodies, so that the topsheet has
opposed faces. The backsheet 3 has a lower melting point
than the topsheet 2, and coversheets 20, having a higher
melting point than said backsheets, are attached to an
outer surface of said backsheets to prevent formation of
unsightly and uncomfortable surfaces of said diaper, during
welding.

(Figure 2)



-12+ CLAIMS 1. A wel ding nethod for a di sposabl e diaper conprising the
-steps of assenbling a |iquid-pernmeable topsheet, a |iquid-inperneable
backsheet and a |i qui d-absorbent core sandw ched between these. sheets inteo
t heconfi guration of disposable diaper/putting wing-1ike portions of front
and rear bodies extending outwardly fromlaterally opposite side edges of
said core one upon another and welding said wing- |ike portions put one
upon anot'her under heat and pressure together to form opposite side
porti-ons at waist |levels of said front and rear bodies, said welding nethod
further conpesing steps pf: assepbl opg topsheet side mepbexs associ ated
wth said topsheet s&sgs:fb forn1g§téﬂsiéﬁs tarer eof wit h|said backsheet
made of natefﬁékﬁgavi a, mel tingpoi ht ljower™ han a nel!ing}point of said

ai d wi ng- i ke ’

topsheet side nenbegs
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portions, putting said wing-like portions one upon another with said
topsheet nenbers having faces opposed within said diaper, placing covering
sheets having a nelting point higher than the nelting point of said
backsheet on an outer surface of said 3dcksheet, and wel ding said wing-Ilike
portions along laterally opposite side edges thereof together with said
covering sheets. -13- 2. A method according to Claim 1, wherein
sai d topsheet nenber is part of said topsheet extending outward froma

| ateral side edge of said core. 3. A nethod according to Claim1, wherein
sai d topsheet nenber is a separated sheet bonded onto said backsheet of
sai d wi ng-| Fe'] n. 4. A nethod as hereZf desgribed with reflghence to
t he acconpaMyi i ng'.%] 5. Adi sg(bsablﬁ di ap conpri si n%(fl i qui d
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core sandw ched between a |iquid-perneable topsheet and a liquid

| nper neabl e backsheet having a |lower nelting point than said topsheet, and
covering sheets on an outside surface of said backsheets having a higher
melting point than said backsheets, t di aper having front and rear bodies
and a wai stband forned by side nmenbers 'of said top- and backsheets form ng
wi ng-1ike .portions of said front and rear bodies which are overlayed with
the faces of the topsheets opposed and wel ded together, said covering
sheets being di sposed over at |east a portion of sig% backsheet side
menbers. 6. A disposable diaper as herein descri bg 'tqzoef- 3nce to the
acconpanyi ng draw ngs.
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