~,e3ea\\]|_@ ab6RaTajt : SPECI FI CAT 1 ON D SPCSABLE TRUNKS- TYPE Q%

PANTS AND PROCESS FOR MAKI NG THE SAME | FI ELD OF THE | NVENTI ON Thi s
invention relates to disposable trunks-type pants and a process for making
t he same. BACKCGROUND ART Recently a demand for mass-production of '
di sposabl e trunks- or brief-type pants has increased as clothes to be
conveniently used by travelers or inpaijents. However, a high i iy
as well as a | ow manufacturing cost required to neet such a dmwwm% lmummwt
be achi eved by the known usual technlques and steps of the proces§ E
maki ng non-di sposabl e pants. 4]V, s know, none e
techni ques neeting the deégdéﬁﬁas een dpgéfgeggsﬁi any docunents except
for the case of disposable diapers: Considering the fact that the
di sposabl e pants-type diaper is exclusively used as the undergarnent
adapted to absorb and contain body wastes; the techniques foroﬂﬂﬂ'ﬂ“ﬂﬂ%ﬁ‘m
usual pants-type di aper ®ISPOSABLHE EBUNKBFTNBENERNEQ t he disp
dermanded by the travel ers -2 or the inpatients. It is a principadooedy ect
of this invention to praonD dEREEES ESRRRGING Taes Bappsabl e after a single
use and a process enabling such pants to be mass-producible at a high
productivity per unit time: SUMVARY OF THE | NVENTI ON The object set forth
above is achieved, according to an aspect of this invention, by disposable
trunks-ty an havi ng_a wai st-opening and a pair of |eg-openings defined
by upper éﬁ%ﬁb(ﬁ%ir g@§V¥ f, respectively, wherein the wai st-opening
is provided along its peripheral edge with elastic nmenbers bonded under
t ensi on t her et Thakfl inmentdiany relatesf toedispbsabdé thenkswtype tpents
di sposabl e trunks-type pants. In such pants, this invention i.s
char act eraniidth yrédéd s t FSr PRAIk Sn§ 0P | $ined, pai r of first and second inner
sheet s each having upper and | ower edges, transversely opposite side edges
and a cutout fornmed between the opposite side edges to describe an arc
convexly curving fromthe upper edge Toward the | ower edge, a pair of
|nternedg%&ﬁgégﬁ§hzd§§ ng identical to each other in shape as well as in
si ze; and | ower edges and transversely opposite side
edges, and a pair of outer

: Recently a demand for mass-production of disposable

'--I

trunks- or brief-type pants has increased as clothes to be
conveniently used by travelers or inpatients. However, a hJ.gh
_ product1v1ty as well as a low manufacturing cost required to
meet such a demend can not be achieved by the known usual
techniques and steps of the process for making non-disposable
‘-pents, As far as the inventors know, none of the techniques
_meetlng the demand has been dlsclosed in any documents except
for the case of dlsposable dlapers. Considering the fact that
the disposable pants-type diaper is exclusively used as the
_undergarment adapted to absorb and oontain body wastes, the
techniques{fon making the usual pants-type diaper can_not be

- helpful inmaking the disposable pants demanded by the travelers



-3 sheets being identical to each other in shape as well as in size, each
~havi ng upper and | ower edges and transversely opposite side edges and

provi ded al ong the upper edge with the el astic nenber bonded under tension
thereto; the first and second inner sheets respectively have first folding
| i nes extendi ng between the upper and | ower edges to bisect respective
transverse di nensi ons between the opposite side edges and second fol ding

| i nes extendi ng between the upper and | ower edges to divide respective
transverse di nensions between the first folding |ines and the opposite side

edges, wher aitie tipdtigitsnd second inner sheets are respectively folded
along the first folding lines to be put flat together, sections defined

bet ween the se | di ' e osite side. edges are folded ~i
al ong the secon 1(‘%'oﬁr 8% (rjégf]%nj'ﬁi ouﬁ:ﬂeréaﬁ]yogmlr#esjen‘féﬁﬁ'o%%e%t%’fo‘f € first
i nner sheets are bonded together along peripheries of the cutouts forned in

the firstP3HeRdaptedsta ke disrosabie ahher aRdagd eavee RivbadIeRRaher

al ong peripheries of the cutouts forned in the second inner sheets; the

i nt er redienabkirepsachpanpistedbdmnasseprolecibletataathisdoprodudieritgheet s -
spaced from each other by a desired distance with the respective . cutouts
of these ﬁi,égqm@gi@i@,sheets bei ng opposed to each other in such a manner
that the 1ower edges of the first and second i nner sheets coincide with the
| ower edges of the internediate -4

SUMMARY OF THE INVENTION
| The object seﬁ forth above is achieved, according to an
aspect of this inventioh, by disposéble'trunks-type pants
having e waist;opening and a pair'of\leg;ppenings defined by
upper and lower edges.thereOf, respectively, wherein the
- waist-opening is provided along its peripheral edge with
elastic members bonded under tension thereto and_extending
‘circumferentially ef the pants, the dispoSable-trunks-type '
pents. |
.In such pants,'thie invention is charecterized by fhat‘
‘1‘4:}he_ pé.nts comprise a pair of first and second inner sheets each
- having upper and lower edges, fransverse_ly dpposi_te side edges.
end a cutouﬁ formed between the :opposite side edges to desc;fibe
an arc,conﬁexly eurving'from the upper edge'teward the 1ower
eedge; a pair of intermediate sheets being identieal te‘each
:other in shape as well as in size, each haviﬁg upper and lower

_edges_A and transverseiy opposite side edges, and a pair of outer:



sheets and the upper edges of the internedi ate sheets coincide with bottons
of the cutouts formed in said first and second inner sheets, the

i nt ermedi at e sheets bei ng bonded to each other along the respective upper
edges of these internedi ate sheets and bonded to the first and second inner
sheets along the first folding lines of these inner sheets; and the outer
sheets are placed upon outer sides of_fhe first and second inner sheets and
the internediate sheets with the upper and | ower edges of the first and

- second i nner sheets and the outer sheets, respectively, and the outer

sheets ar . ' n d.in hee Long.the, respective
transver <o apsirSd il &t £ 8 Ge SFRIN L SRR BT d b Hikr s
According, to one preferred enbodiment of this invention, the first and
second i rifRFTN BR¥ANY YRReY aBddQwskriaea@anst transyersely oPPosite sidr) | i nes
of these sheets: According to another preferred enbodi nent of this

i nvent.i ongdgém andaprovidedizrongathebompler edydewitkrttiecoeltstlibanembef sSheets
al ong the | ower edges of the outer sheets. According to still another

enbodi nengoxded nhae&nu&m@a,tﬁéﬁéa;rgﬁemsstesﬁacgdémfa inRest sh or the

i nt ernedi at e sheets and/or the outer eets are made of nonwoven fabric.
Tvent! otetieat e NG e ntS18hg SRR Atea R Sendipahe.
conprising the steps of: (a) continuously feeding a pair of inner sheets
each haviMePer gi viower f @dgesd ite t héseehgi resPectiver ekxangverse pl aci ng
t hese i nner sheets upon each other in such a manner that respective f first
center | idisend i¢ie batnerers ivhet oppabandi si)dé redges and second folding

lines extending between the upper and lower edges to divide.

respective transverse dimensions between the first folding

lines and the opposite side edges, wherein the first and second -

inner sheets are resbectively folded along the fifst folding

lines to be put flat together, sections defined between the‘.

éecond folding lines and the opposite side edges are folded

along the second fold;‘.ng lines outwardly of these inner sheets,

the first inner sheets‘are bbnded'tbgefher eioeg'peripheries

of the cutouts formed in the first inner sheets and the second

inner sheets are bonded tegether along.peripheries ef the

~ cutouts formed in the second inner sheets; the inteimediate

sheets are placed befween the first and second_inner sheets

‘spaced from each other by a deé ired distance with the resbective

cqtouts of these intermediate sheets being oppos'ed to each other

in such a manner that the lower edges of the first and second

“inner sheets coincide with the lower edges of the intermediate



the longitudinal direction to bisect their wi dths coincide with each other;
~( b)) bonding the inner sheets thus placed upon each other along first

- bonding lines fornmed about the first center lines to curve convexly toward
respective opposed side edges of the inner sheets; (c) cutting out sections
of the inner sheets defined inside the first bonding lines of the inner
sheets to formthe inner sheets with respective apertures; ( d ) cutting
the inner sheets along the f first center 1 fines to divide the inner
sheets in first and second i nner sheets having outer slide edges, inner

si de edgasmewpsad the PldRfesBE i QuiteRIdRGS Qﬁeéﬁgac@{ id@l ves of

the aperture and spacing the ffirst and second i nner sheets one from

anot her i ' VE, direction with .the i r side.edges and the
cutouts Ov?ﬁ.‘%lﬂ@oﬂ:ﬁ@? °a€1§E§§c ‘i?d“ﬁﬁ%ms &dt §ab€&ﬁ§%’pﬁ%§ &?%8% 1RR€hot her.,
respectively; (e) continuously feeding a pair of internediate sheets -6
each havifRfFetgy tbe intamediake gheatsheinmbended tal each ethiearalony pl aci ng
said internedi ate sheets upon outer sides of the first and second i nner

sheets i ntheiglesperiniie: Uppér redgesto s etlsese Nthteniedidt@esheat£ngndg in
the longitudinal direction to bisect their widths coincide with each ot her

the | ongi tudi nal o _ th each oth
i ranged T VG e RS W SOPERT e e e e B e
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placed upon outer sides of the first and second inner sheets
. and.the intermediate sheets with the upper and lower edges of
- the first and second inner shects and the outer sheets,
reSpectiﬁely, and the outer shects are bonded to the first and
sec‘on'd inner sheets along the,respective transversely opposite
sidé edges of the first and éecond inner sheets.
' According, to one prcferred embodiment of this invention,
‘.th-c.f irst and seccnci inner sheets aré respectiirely cut off along
' the‘first folding lineé of thésc-sheets,

According‘ to another preferred ‘embodiment of this
invéntion, the elaétic members are bonded under tension to the
outer-sheets along the lower cdges of the-cuter sheets.

According to still anothér embodinl_ent of rhis vinv.fention r

, thefirstandsecondinnersheersand/ortheinternediatesheets
and/crithe outer sheets are made of nonwoven fabric.
| :ihe,cbject set forth above is achieved, according to

another aspect of this invention;.by a process for making




.center lines inside the first bonding lines of the first and second inner
sheets and si nultaneously bonding regions of the internedi ate sheets
defined in the vicinity of their respective side edges to the first and
second inner sheets along third bonding |lines extending along said .inner
side edges of the first '! and second inner sheets; (g) cutting the
i ntermedi ate sheets along the second bonding |lines to cut off sections of
the internedi ate sheets extendi ng between the second bonding |ines
therefrom (h) folding the respective outer side edges of the first and
second i rispesakle taturis foipk maitsesomprisimg ties pandgs/ oy ansver se :
di mensi ons of these inner sheets between their inner and outer side edges
[n two, respectfdpliont ey fEREg | 82ba3RCbEOTRnkY SRS IRy Sheet s
es 7°to ﬂ e e 4

extending fromthe folding |i e outer si edges are Tol ded

out war dl . [ cti internedi ate sheets; Jd) .continupusly feeding
f or war d ?’ép{g}éé]g”f g%‘zggrsz%@btfgariwﬁgshénl%ﬁ%ﬂﬂ%%&‘&%ﬁe@ﬁ%ﬁ?lﬁaﬂ%f t he
“outer sheets having a given width and provided with el astic menbers

ext endi nP}ar i thegesinnek sheesst upen facibohtien imeneh@ wadeertthesti on, and
pl acing the outer sheets upon respective outer sides of the first and

second i nrespediebte findt benter erimsk @ifetRbeRiser Bheletls axt@naehgtiiat the |
second center lines of the internedi ate sheets coincide with respective

third centpgs 1bhqaeua&n5ﬁedﬂg&i&bestﬁiﬁéé@!eﬂm_&mé@gcgg%% Wi

direction to bisSect respective transverse di mensi ons e outer
regionS(g é@q)firs; and second i nner sheets defined in the vicinity of
their out®r i(ﬁy%ﬁges coincide with regions of the outer sheets defined in
the vicinity of their transversely opposite side edges of the outer sheets
and the el asti c(hehanding Ehpeinpern aheetstbng bhacedgpomeschfothrr |
i nternmedi ate sheets; (j) bonding the regions of the outer sheets defined in

t he vi ci igneffinsdi bondingvkines yfonpedidowt dhecddestt dehberflimds and
second i nner sheets along fourth bonding fines extending along the

~respect i weo @ifrere %b%ee&dgeﬁoﬁara@eé'%éééi@@%fww sideeeaghgess cp@d (k)
vcutt;ng the first and second inner sheets and the , 0 :
' inner sheets;

(c) cutting out sections of the inner sheets defined
inside the}first bonding lines of the inner sheets to form the
vihner sheets.with respectivé apertures; |

(d) 'cui:fing the inner shéets aloﬁg the firsbtv .c"enter lines |
to divide the inne: sheets in first and second inner sheets
having outer side edges, innér side edges opposed to each other
and cutouts défined by.separated halves of the aperture and

‘épacing the first‘and second inner sheeﬁs one from another in
_'the transverse direction with the inﬁer sidé edges and the

cutouts of the first and second ihnér sheets being oppoéed_one
_to»another,'reépectively;

(e) continuously feeding a_péir’of intermediate sheets



outer sheets along a cutting line extending transversely of these sheets to
bi sect each of the elastic nenber bonded to the outer sheets and cutting
the first and second inner sheets, the intermedi ate sheets and the outer
sheets along a cutting |ine extending transversely of these sheets at a
posi tion spaced rearward fromthe cutouts of the first and second inner
sheets by a desired distance in the Idngitudinal direction. BRIEF

DESCRI PTI ON OF THE DRAWNGS Fig. - 1 is a perspective view show ng
trunks-type pants according to this invention; Fig. 2 is an expl oded

per spect ieachyhawiof a lgd veanwsdshdorwiardrin.the 16hgit8disad qilmsrcbdonw of
first and second inner sheets; Fig. 4 is a perspective view show ng the

partial | yarfdl i eSS Hawe rinedfade Ahebt8: uBohSodtsfeI@Ld Codfji am
illustrating the steps of the process for nakihg the pants; an Ig. 6is a

schemat i 1 agr. Ll ratin he .steps_of. the proce for making the
pant.s sugfs"fe%sﬁ‘gr#r% %e%:ﬁgéeuﬁrﬁ.ﬁ S8 1By SEsh @ Ba BE§(§§?#FG§EG§‘= BEST
MODE FOR WORKING OF THE | NVENTION = -9 Disposabl e trunks-type gants and a
process fRRCORkCRGterelinge sftiandiagiéncehe dongitadinadedirecbyondyo of
exanple with reference to the acconpanying drawings. Fig. | is a

per spect ibisedtew tifeidi sdsitise toinkddeypriphnt eadhcosEher tand RHeCi pl e
of this invention. The pants 1 have a wai st-opening 10 defined by upper end

thereof tihddimedBrtd Cahédtf PHOpBLYEBH CEheS fﬁ&'é?:(ta%’gd as%tol%gig Ii;}{na?%un d the

| eg- openings 1.1 defined by dower end thereof to

wearer's l,egs.  Perinpheries qf these waist-openin 0 and | eg- openi ngs il
" are part iéa}f V Spr%{ﬁ%b%ecél\ﬁ%qﬁ AL YRARRE pr%g%f%d’@, QLC??“CF ictively,
bonded under tens ion thereto in such a manner that the elastic nenbers 8,
9 circunf erent i) pandidwy theohpterpediaterskeets tics eant ebker akang
- menbers 12, 13 circunferentially extend along outer sides of the wearer's
thi ghs . se¢dand 2bosdiangeijinededximrsiiar) i teanseeroély hefpahies sdwowd i n Fi g.
1 and Fig. 3 is a plan view showi ng each pair. of first and second i nner

sheets 2,cénted MeindiNirfs iHeC VHY 132 skBoRaiihg finkkl 6F e FELLOGAqNer
sheets 2, 3; 2, 3, a pair of. internedi ate sheets 4, 5 |ying outside these

pai rs. of "i[uer e . 3.; i r+.0f qui.er sheets 6, _7 .vying
out si de tie pa‘? fﬂ}fg{#]'lsﬁ?lgr%gdlg% esgﬂgfg?%%kéyibc%n%ﬁ&afc?ggfmﬁ ?gtﬂb%d
second i nher sheets 2, .3 hav er., -10 and l.ower_edges 2a, 2b;. 3a, 3b
ext endi ngPWReB&?%ﬁ‘fe? sheelsdebined l&@%yaswﬂéys?%éﬂgagegewc%ve
extending in parallel to

side edges to the first and second inner sheets along third

bonding lines extending along said inner side edges of the first
vand second inner shééts;
(g) cutting the intermediate sheets alqng the second
' bdnding 1ines to cut off sections of i:‘he ‘intermediate sheets
éxtending between the éecond bonding‘ 1ines'vt_herefrom;
(h) fold-ihg the respective outer Side edges of the _firét
a>nd second inner sheets along folding lines dividing respectvive
_transverse dimensions of these inner sheets between, their inner
v ‘and outer side edges in_twb‘, respectively , in such a manner 'that‘

‘sections of these inner sheets extending from the folding lines



each other transversely of the upper and |ower edges 2a, 2b; 3a, 3b. The
pair of .first and second inner sheets 2, 3 are forned between the
respective opposite side edges 2c, 2c; 3c, 3c with cutouts 14 which
descri be convex arcs extending fromthe upper edges 2a, 3a toward the |ower
edges 2b, 3b, respectively. First folding lines 2d, 3d extend between the
upper and | ower edges 2a, 2b; 3a, 3b of-the first and second i nner sheets
2, 3 to bisect respective transverse di mensi ons between their opposite side
edges 2c, 2c; 3c, 3c and second folding lines 2e, 3e extend between the

r espect i vio ftihesputekds ide |edgms ade Bolded duwamieof the Stekperddase 2c, 2c;
3c,-3c. The first and second inner sheets 2, 3 are folded along the first

fol di ng Iiﬁ@g@ﬁ@ﬁié%btghégtgyt flat together, respectively, and regions 2A,
- 3A defined between the respective first folding lines 2d, 3d and the

[ i de, &d 2C;+ 3¢, fol ded_al o h d foldi
| nes e, 20 ) SOty GeeplindL fortar o RAly or SutStieqtn ' ang

second innper sheets 2, 3 are arranged to be spaced from each other by a

desi red didithfcéonpikudinal dixestion essmgfothe sataroshaehs dawing Wil e
Fig. 2 illustrates the first and second inner sheets 2, 3 to be cut off -
from eacha o iveen atiaiith tahmel pirostided withf eldstdc! nembers, edtending simot
essential to cut off themalong the first folding lines 2d, 3d. The

i nter edi ghée cyaoRverbe aireseechidfd YohALa tRBEELENUhdREnEYERS Afy 4P:
5a, 5b extending in parallel to one another and transversePy opposite side
edges 4c, L« 0C,. . 5d extendi,ng in parallel to pne another, transyversely of
t he upperpg%%nlx%vg?e YYesE ﬂ]ggﬁ)s \&gn HESAGRE YT PWRSE %%é?e{ She 5 oare
identical to each other in shape and size and di nensions between their
upper. andf16fkrandigacond innersghesgsaandetheaingerpadiabe sheekenin heir
transversely opposite side edges 4c, 4d; 5c, 5d are smaller than those of
t he firstsech ssmaoneri bhat tdieeecodd Genfibe Iines ofhehesiftermedspest i vel y
have upper and | ower edges 6a, 6b; 7a, 7b extending in parallel to one

anot her aghleétfrDMeIcide/wlERGE SRR idR €HIPa ntddl1ikes I tREIAN,Y 1N
parallel to one another transversely of the upper and | ower edges 6a, 6b;

7a, 7b. T, :S 6, s o J.cal. t : [ h d

ize! metiefth “exbepding” i, ShE SRR PATRLI0R, R R EN e
el astic nenbers 8, 9 associated wth.the maist-openin% 10 and the elastic

menbers 15?53?5%2%&’%?{’&}’%%%gﬂ-ﬂ‘@“ﬁé@-"ép@ﬁl% opterrRBegtsy LRI+ enber s

8, 9; 12, 13 are bonded under tension to the outer sheets 6, 7 and extend
al ong t heofippee &iicst cved sarpasl danerashests7defipsdedni Yoeyvicinstpul d be

" understood that the outer surface -12

of their outer side edges coincide with regions of the dute:
sheets defined in‘the vicinity of théir transVersely'opposite
‘side edges of the outer sheets and the elastic members lie
betweén the second bonding lines of the intermédiate‘sheets;

 (§) bonding the regions of the oﬁter sheets defined in
the #icinity of their tranSvérsély oppoéite side edges to the
first and sedond'inﬁer sheets along‘fou:th bonding'lihes
exteﬂding along the respective outer side edges of the,first

. and second inner sheets; and |

(k)fcutting the first and second inner sheets and the



of the respective outer sheets 6, 7 may be provided only with said elastic
menbers 8, 9 and the elastic nenbers 12, 13 associated with the

| eg-openings |l may be elimnated. Fig. 4 is a perspectide view showi ng the
partially broken away pants 1. The first inner sheets 2 are bonded together
al ong peripheries of their cutouts 14, |eaving narrow margi nal edges 2f
free. Simlarly, the second inner srmmﬁs 3 are bonded toget her al ong

peri pheries of their cutouts 14, |eaving narrow margi nal edges 3f free. The
intermedi ate sheets 4, 5 are, interposed between the first and second inner
sheets 2,0utelfhests talongl & mutting drine Extaiding transspsealy ofcent er s
line Y2 extendi ng between the upper and | ower ends 4a, 4b; 5a, 5b to bisect

t ransver seheberheetsstbd ivert each' e6RM LY8sERBGRHIKe S bdndedoes tfe 4d;
5c, 5d of these internedi ate sheets 4, 5 belng kept in mutual c0|nC|dence

on one h , econd

i nner Shchtf[ﬁzse)gQﬂg %dé{?ﬁ%utﬁﬁg]%f] ss’%cgédﬂ'gﬁwéj F(é%? ual
CO|nC|dence Jhe ot her hand._ The upper edges 4a; 5a of the |nterned|ate
sheets 4, Inteimedinte saeienGBA.ERR HekebRASRTS ALONG: BUESELING Grimel | n t he
first and second inner sheets 2, 3. The internedi ate sheets 4, 5 are bonded
toget her extendineitranppeexsels of, tisse |srety dthes omitrion spaged

regi ons of these upper edges 4a, 5a free. The -13 first and second inner

sheets 2,réamwkd Fromtaenedtshes Yreehe firde Al Reoded LRAgsE h.ﬂ{eé’éé)”g the

- first foldlng lines 2d, 3d of said.first and second inner sheets 2, 3. The

ChLET SN0 SediAld BLACRLATHN O ol 5t M Q0SS 0L S 2 nS’ e

“between the upper and | ower edges 6a, 6b; 7a, 7b to bisect transverse

di mensi'ons between the respective opposite side edges 6¢, 6d; 7c, 7d of
t hese outer sheets 6, 7 and the enter lines Y2 of the i ntermediate sheets
4, 5 bei NBRKEDHIDESCRIRTEON cOF MEHEIDRAWINGS t hi s manner, the first and second
inner sheets 2, 3 and the internediate sheets 4, 5 are disposed between the
pair of outer shigp!dl Qs & pefrspeetive view showing trunks-type pants
according to this invention;
Fig. 2 is an exploded perspective view of the pants shown
in Fig. 1;
Fig. 3 is a plan view of first and second inner sheets;
' Fig. 4isa perspective view showing the.partially,cutaway
- pants shown in Fig. 1;
Fig. 5 is a schematic diagram illustrating the steps of
the process for making the pants; and
Fig. 6 is a schematic diagram illustrating the steps of

the process for making the pants subsequent to those illustrated

-.by Fig. 5.

DESCRIPTION OF THE BEST MODE FOR WORKING OF THE INVENTION



~vicinity of the respective opposite side edges 6¢, 6d; 7c, 7d, the outer
sheets 6, 7 are bonded to the first and second i nner sheets 2, 3 al ong
their respective opposite side edges 2c, Zc; 3~, 3c. The f first and second
inner sheets 2, 3, the internediate sheets 4, 5 and the outer sheets 6, 7
are preferably made of a pun bond nonwoyen fabric or a nelt bl own nonwoven
fabric both forned by thernoplastic fibers. Useful stock material for these
sheets further includes a nonwoven fabric made porous to inprove its ,
noi sture-perneabjlity, nonwoven fabric enbossed to generate irregularity
and thereby to D#&Bctﬁﬁéolq srunker-s¥pePants angropspcgssdinr makangdhen fabric
treated to have an elasticity. Taking account of a fact that the first and
second i nsame SinEkl de de%cancbédlmami dnedtait bpewap 9f exanplelesidied to
be pl aced against the wearer's crotch region, the stock material having

high |iquidrepepe@tiyite A é@éﬁy and softness, for exanple,

a nonwoven fabric contalning r cottcwnilbers or a nonwoven fabric
resi stant agai nst qufflng due to frlctlon i [efer used. It is
possi bl e to adjikd* & riSyitaPEFspectiye Higy %ﬁé@%%P%sghing¥Rﬁkﬁ <gfde t han
those of the first and second inner sheets 2, 3 as well as the internediate

sheets 4,pantgragerrdingdve ofpwingidlieriofgthishapveotibhe pRime pantsFor
exanpl e, a spun bond nonwoven fabris having a basis weight of 40 g/n¥Z or

hi gher nmay Havwe aisadstsopeainkgoth d8fenédiby Wppdie end sheaBd£Sesandt out er
sheets 6, 7. It is also possible to use a nonmoven fabrlc havi ng an

Chacst SoidhartLcnt vy LA Reli- Ot e Ryl AR 4 WASN S iy s | o

t he stock mater irst second |nne
i ntermedi at e S{EP 5 and the oute g e astl menbers 8,
o To 15t hed et GRS B AeyeRocpinthStngt oo ngéﬁFflgé Iropfomdahier °
sheets 6 7. The elastic nenbers 8, 9, 12, 13 may be forned using material
sel ect ed VPRRPL' slgeasgro@@ﬂ&ﬂhﬁﬁﬂﬁ&u?ﬁﬁtb?ﬁ$hwﬁlétrQDEB#ngné&HQndrubber
~elastic filmcontaining synthetic rubber, a spun bond nonwoven fabric or a
el t bl onhegeopenings dalr hmetpai'rti:aml}aiplriolvgdeylnwt'ehiélarsﬁmfmeﬁbei:tssa Jrain
i ngredient, and conposite material such as a | am nate of nonwoven fabrlc
and sui tablanel 251/ FBSSEEBively, bonded under tension thereto in such

a manner that the elastic member_s 8, 9 circumferentially extend

along the wearer's flanks and the elastic members 12, 13
circumferentially extend along outer sides of the wearer's
thighs.v

Fig. 2 is an exploded perspective view of the pants shown

in Fig. 1 and Fig. 3 is a plan view showing each pair of first
.and second inner sheeﬁsgz, 3. The pants 1 comprise'two pairs

of first and second ihner sheets 2, 3#-2,f3, a pair of.
intermediate sheets 4, 5 lying outside these pairs of inner
sheets 2, 3; 2, 3, and a pair of outer sheets 6, 7 lying outside '

the pair of intermediate sheets 4, 5.

The pair of first and second inner sheets 2, 3 have upper



. applied thereon with a tension: In addition, the elastic nmenbers 8, 9, 12,

| 3 may be covered with nonwoven fabric, if desired. Figs . 5 and 6 are
schematic diagrams illustrating, byway of exanple, sequential the steps of.
a process for making the pants of this invention, of which Fig. 5
illustrates first step (a) - fifth step (a) and Fig. 6 illustrates sixth
step (f) eleventh step ( k) subsequeﬁﬂ fo the steps illustrated by Fig. 5.
O Fig. 5, (1) illustrates the steps in a side viewand ( 2 ) illustrates
the same steps in a plan view. Along a fine conprising the first step ( a)
- the el RAtHPWRE £QI8S 224 Rbipdats 3P gxsepddngf innparablel dto wasth nuous

i nner sheets 30, 30 both having a given width, a pair of 'continuous

i nt er medi atkex et ©opposifebstidehadyag 2c giw@x\ﬁeﬁhﬂhn@ndn?@ﬁéll@i to ,
continuous outer sheets 6, 7 both having a given width: The inner sheets
30, 30 aregacHestneal RAGE O i (I3 S i | ong. .and
respectively havltaélgp}:p%és}}te siéglf?cfgé:zleggg’?%%éﬂgx{(g{ﬁ%lrﬁ?}géﬁgﬁée’ nl?b’
Iongitudig I3 ireiﬁion.and .-1? cepter lines Y1, Yl extending also in the
| ongi t udi DAl >&i'r eteF ERELCHIIEEE FHLSPPORIINGT SheghsZond arepformed
internedi ate sheets 4, 5 are identical to each other in their transverse-
di mensi onkehweer di-seppery iNgverpppite tsidd edgedgas, 45; 3¢, 3¢ width

~extending in the longitudinal direction and center lines Y2, Y2 extending
‘also in téetévrgildudhieh déseribordnvey aeek diterd g feosetHe Gpdons. The

outer sheets 6, Z are identical to each other in theiTt transverse

di mensi ongagesl 26 SPR el IR YBWBRRANAS 28! b 208EBeBE 1vBy, T Fidl

extending in the |ongitudina I rect center Xtendi ng

I in-t itudi nal . di ti t.o bi t_.the tran di [ d
it ket SrAEY ST 2, gh 8kt 850 Patkaeh e fpme SHG) Lwes 4848 out o1

sheets 6, _7 so as tq extend in the transverse direction, respectively. The
sheets 3 82: Zpio3a, 8b of thegfirst and secorddnney sheehs)R sthéorteisgesnt i ve

steps (a) -- (k) by rotary neans such as nip rolls

respective transverse dimensions between their opposite side
edges 2c, Zc;v3c, 3c and second foldiné lines 2e, 3e'éxtend
between the respective first folding lines 2d, 3d and the
~ respective side edges 2c, 2c; 3c,/3¢.
The first and second inner sheets 2, 3 are folded albng '
 thevfirs£nfolding lines éd, 3d to be put flat‘together,
respectively , and regions 2R, 3A defined between the rés‘peci;ive
'firstvfplding lines éd, 3d_and‘the respective side'edges 2c,
2c; 3¢, 3c ﬁre.fo;dedlalong thersecond folding lines 2e, Ze}
3e, 3e outwardly of these inner sheets 2, 3. The.fifst and
svecondv inner sheets 2, 3 are arranged to be séaced from ea_ch
‘ _ovth_e.vr by a desi'red. distance with their .cutouts 14 being opposed
‘to each other. While Fig. 2 illustrates the first andvsecénd

inner sheets 2, 3 tobe "cu't off from each other along the first.



. 101, 107 and suction drunms 113, 115 adapted to be driven by a driving
device. The f first step ( a ) is a step of placing the inner sheets 30; 30
one upon another. Mre specifically to describe, the inner sheets 30, 30
stored on respective delivery rolls 100, 100 are continuously fed forward
and ni pped by a pair of nip rolls 101, 101 | ocated downstream of said
delivery rolls 100a -17 100. The indér sheets 30, 30 are placed one upon
another with their center lines Y1, Yl put in nutual coincidence as these

i nner sheets 30, 30 pass a pair of nipping surfaces of these i rolls 100,
100 and afeldinmdjimeseddt i3d hdtsésamt sseentlipl foeweodfidtbémmlony ) is a
step of bonding these inner sheets 30, 30 together: Specifically, on the

second stpe (Plrst heoldivey Biwed 28, B3a 30 pl aced one upon another are
bonded to each ot her by bondi ng device 102 along a bonding line Bl

- describing a cl t ter Line Y1.whjch is convex toward

t he opposite si@?gggg%égg%ﬁéng?gg%é ﬁnﬁ%sfp%%%le‘\fl\g%&avfoupgﬁﬁﬁq pl aced
one upon another. The third step ( ¢ ) is a _step of form ng the inner _
sheets 30LOWRX Qdgesd4apdtbddn gbmtendwgannmmfél tgpenefansdiler, on t he
third step ( ¢) , a nutter device 103 cuts the inner sheets 30, 30 pl aced
upon eachand Harans vers el y opposd tel sedE&ledgéentd Ngdgl 6og Sdiektmitling | i ne
Bl and thereby to cut out a portion 31 defined inside said bonding |ine B1.

BL and tf 3 on 31 def i ne i ne

Uhom in e BRI B8 0 R e BT e gLy R bR e Tl () 7,
tt dey! 4 fs_t [ ts ..3 3 h ter, li Y1 i

he 11 r st o4 B84 7 Bl <naBpieigeainte Meftql] Lafsifomiaathcars |

2, 3 respectively have cutouts 14 defined by the inner edges 2d, 3d -18 '
- transver sEP 2R RLE 4 whahs andegdee 2nd dimengicrpbeteeemathaisr of said

aperture, respectively. A spacer device 105 transversely spaces the first '
and secondppenendstuwaiseges 4a,04bpdah 54 Aswell as ddmiensd otisiwetsyesn i N such
a manner that the inner edge 2d and said cutout 14 of the first inner sheet
2 are oppereflrt erhheverstlyhepposite isiR el &, Tha;fiskthsteppda) is a
step of placing the internedi ate sheets 4, 5 upon the first "and second

TTen of cBhdLTer ShdiRHd ¥E ¥nelPLEee PG Y (i SeBRELRE 0% L 1°

fifth ste e I nternmediate oréd on a palr of delivery
rolls 106a 106 are cqntinuously fed forward, The first and second inner
sheets 2, 3 ar eﬂ?ﬁ p%‘&t?lf 83’@@%@?% ?I‘F?ﬁﬁe‘ﬁ&‘@%&ﬁaé’teeu?ﬁ&& and loywer a pair
of nip rolls 107, 107 | ocated downstream of said delivery rolls . 106, 106.
The i nt er ReAPRt &2 skt Ja4, 7b - gxtepiapadinmaraldel &speovei anotherrandir f aces
of the first and second inner sheets 2, 3 with the center lines Y2, Y2 of

t he interteadnsversakptopgos bteuide edgaemleccoiedgi depcedaextbrdénghiets 4,
5; 2, 3 pass between nipping surfaces of the nip:.rolls 107, 107. Then these

sheets ar gai&2DEPOLS ESnk OahHENSE *E Pafd oy b Syby :
i nt er medi gt e sheets 4,n5 é:ltre di spogggéﬁgf%%% ﬁeé%rsg%bgﬁd%%%%&?nner
Sheet S 2’_ eégééaéa?)’ eéﬁs;e|7ya,09%qseghg(?o§€§1t] scﬁehe rs' 6, 17 are identical to

' eééh other in shapé and size. The outer sheets 6, 7 are provided
‘ 'on their outer surfaces with the elastic meit\bers 8, 9 associated
‘with the waist-opening 10 and the elastic members 12, 13
assOd:‘_.afed,_with the leg-openings 11. These elastic members ‘5.3,
9-;_-»12», 13 aré bonded under tension to.the outer sheets 6, 7 and
| extend along - the upper and lqwer edges 6a, 7a; : 6b, 17b,

’respectively.. It -should be understood that the outer surface



The sixth step ( f ) is a step of bonding the internmediate -19 sheets 4,
5 to each other and sinultaneously bonding these internediate sheets 4, 5
to the first and second inner sheets 2, 3, respectively. Specifically, on
this sixth step (f), a bonding device 108 bonds the internedi ate sheets 4,
5 to each other along a pair of bonding |lines B2 extending transversely of
the center line Y2 inside the bonding [ine Bl along which the. inner sheets
2, 3 are bonded to each other: In the vicinity of the respective

transvers Is ' ¢ 4d; .5 5d, . the interngediate sheets 4,
5 are .bonéjfeﬁﬂfgo)&t%%g%c%&g% §ﬁg§?ss§?e§? %{ &nﬁ‘agohﬁi Bﬁoﬂ-&ﬂg‘;"%@/&& di ng
along the inner_slide edges 2d, 3d of the inner sheets 2, 3. The seventh
step ( g 5214 glasticomepherend+ h2 Pnderthalielastieemembers 13,cut3 out a
portion 32 therefrom Specifically, on this seventh step (g), a cutter

devi ce 10fssadiatdd witlerutesli bbg-cpeeings!; 1D mdynge @lliniithdddies K2
extendi ng along the bonding lines B2 to cut out the portion 32 extending

pet e (ne Do g atnéaghet e I it SIEGREctur By AR .

manner, the ffirs nd second I nner sheets

sheets 4,_5 are fornmed_w th. crot.ch reqions. _The eighth step h is a step
of fol di nY"IHEAPEEFerct The Likst 18065 %&%ﬁ%ﬁ?rf£°‘%£e€it°ﬂﬁgh§irrai°%d
second inner sheets 2, 3 toward the respective outer rides of the

i nt er nediReeiRkeEies of theiypcatopssi ¥4 cdehyingn nanxowinghrgtingleniqes , a

-20 folder device 110 folds the outer side sections 2A, 2A of the fixst

i nner shezf sfPee? abimglaeipectihes dedchid\dinneeSsReetde 3exrNdididd t he
| ongi tudinal direction to bisect respective transverse di nension between

Tospeot v Sa her BCROBPr Hinested of TR chEQHL )Y, T8ET RO 1"
sheet s 3 HaFEHARE odutE SV aing | nes 36, 30 extending in
The intermediate sheets 4, 5 are interposed between the
first and second inner sheets 2, 3 opposed to and spaced froh 
'each other with respective cénters line Y2 extending between
the upper and 1ower'énds 4a, 4b; 5a, 5b to bisect transverse
dimensions between the respective oppbsite side edges 4c, 4d;
'Sd,'Sd of these intermediate sheets 4,'5 being kept in mufual.
coincidence, on one hand, and the lower edges 2b, 3b; 4b, 5b
 of the first and second inner sheets 2, 3 and the intermediate
sheets 4, .5 being kept in mutual ‘coincide'vnce, on‘th.é othér hand.
;The ﬁpper edges.4éi 5a of the intermediate sheets 4, 5 lie in
coincidence'withbottomsb6f_the cutouts 14 formed in tﬁe first
and second inner sheet's 2, 3. The_ int‘e_rmediate sheets 4, 5 are |
bonded together aloﬁg their upper‘edges:4a, 5a, leaving these

narrow marginal regions of these upper edges 4a, 5a free. The



~-the longitudinal direction to bisect respective transverse di nensions

bet ween the outer and inner edges 3c, 3d of these econd inner sheet 3
toward the respective outer Bides of the internediate sheets 4, 5. The
ninth step (i ) is a step of placing the outer sheets 6, 7 upon the outer
Bi des of the first and second inner sheets 2, 3 and the internedi ate sheets
4, 5 in such a manner that these sheetld-2, 3, 4, 5 are di sposed between the
pair of outer sheets 6, 7. Specifically to describe, on this ninth step
(i), the outer sheets 6, 7 stored on a pair of delivery rolls. 111,

respect i vVEI§St And sesppdubiRey sheets2wad nd theeinbeyhediavelshietect i on.
The elastic nmenbers 8, 9 associated with the waist-opening 10 and the

el asti c nepiferaxel Bontieédasegetheedalond the fiagtogendigy linese2d) awferred
onto the outer sheets 6, 7 as. these outer sheets 6, 7 travel on peripheral

surfaces of a%ﬁlferQjén&fséééﬁﬁmkﬁﬁﬁﬁi é%gqf 113 , 113 located

downst ream o e respective ivery rol s 111," I11. Then, the outer

sheets 6, 7 pass between said pair_ of second suction drung 113, 113
toget her with tHReQYET §ﬁﬁeg§c€nd7 i%ﬁepiéﬁéét‘ép% onter sifes; af dhiedi at e

sheets 4, 5. On this step, it is also possible to elimnate the elastic
menbers 1¥nne sbeetsatd i @ndt Hehé egntpemeddatel shedtiso 45 afsfwitlonl y t he
el astic nenbers 8, 9 associated with the wai st-opening 10 onto the. outer

-sheets 6, redpecOiv€ceniter Firfes ¥3ahadPiaRfbePREeh O SEr ndefowdr t he
first and second i nner sheets 2, 3 and the internedi ate sheets 4, 5, ‘

| Lospect! ey W1 e ANt RESoXE cidnBleLlE MIMELITAA S AIES) S ¢, ©
R R SR SN e AL S
‘sheets 6, 7 and the enter lines Y2 of ﬁhe intermediate sheets
4,5beingkeptinmmtualcoincidence. Inthismanner, the first
and seeond inner sheets 2, 3 and the intermediate sheets 4, 5
are'disposed.betWeen the pair of outer sheets 6, 7. in the
viCinity of the respective opposite side edges 6c, 6d; 7c, 7d,
the outer sheets 6, 7 arefbonded.to'the'first'and'second»inne:
'vsheets 2, 3 along their respective epéosite side‘edges}Ze, 20;
3¢, 3c. |
The first and second inner sheets 2, 3, the intermediate
' _eheets 4, 5 and the outer sheets 6;e7,afe preferably made of -
a spun' bond nonwoven fabric _‘er a melt blown nonwoven fabric both
‘formed by thermoplastic fibers; ﬁseful'etock material for
'thesesheets further includes a ,honwoven fabric made porous to
improve its moisiure-permeability, a nonwoven fabric embossed

- to generate irreqularity and thereby to improve its cushioning



i nner sheets 2, 3 have their regions in the vicinity of the fol ded outer
edges 2c, 3c put in coincidence with the regions of the outer sheets 6, 7
inthe vicinity of their respective opposite side edges 6¢c, 6d; 7c, 7d: At
the sane time, the elastic nenbers 8,,.9 associated with the wai st-opening
10 are placed to transversely extend %gder-tension bet ween the bondi ng
lines H2, B2 of the internmediate sheets 4, 5 and the elastic nenbers 12,

. 24 the internediate sheets 4, 5 and the outer sheets 6, 7 along cutting

| ines K4 transversely extendi ng across these sheets 2, 3, 4, 5, 6, 7 at a
desired FEIRFERY ¢ @éﬁ@r@‘?‘l’%‘m’f Habnicotirsatedoto hewer AR glagkicidabnd i nner

sheets 2, 3 as viewed in the longitudinal direction so as to bi sect the
wi dt hs ofTakinglagsountnefiteifact2thd tes ddiratteandisdrdndeihngr oty 11.
Bondi ng of the sheets 2, 3, 4, 5, 6, 7 may be carried out using suitable

adhesi ve agenkanguele q&xﬂ&ﬁnéﬁétélﬁh@%h!% <] a%a&est;inéﬁ ttroaﬁerabfacf]&f" ing
3, as wel s t

t echni que and cutting of the sheets 2, el astic

echni que s LG e Wik ed s %‘F?Eﬁ%ﬁé‘% S SHaekRtEir Ly iE

descri bed, , heret of,ore |ntends to inprove a product|V|ty of the pants 1 by
cont i nuoudFgN AdARiicy abFQrRkLYARY/ TBCisuretperneabibity any soELtness el event h
step ( k) : The automation nmay be snmoothly achieved by operatively

associ at i for exampllepsa fahwovenkfjaba idiconthtalihgrrayansr cotttodxpibhdss a
m sal i gnnent - of the center lines Y1, Y2, Y3 possibly occurring when the

sheets 30pr :é.onofkﬂm'éenGf.auahcar 9e9i§€8ﬂtfﬁlﬁﬂp§tf‘f§ﬁ hf n
possi bl'y occurring in feeding rates of e e aStIQC mgr%néd 8fj,'e—'|9é@i1d2IP 13
and/or th 7 fromthe predeterm ned feeding rates can be
correct edf%sﬂ%ﬁeesgggf ¥ ?? nmeans operatively associated with the

respective . . . . s oas >
e , -It 1s possible to adjust a rigidity of the outer sheets

6, 7 to be higher_ than those of the first and second inner sheets
2, 3 as well as the intermediate sheets 4, 5 for the purpose
of stabilizing a shape of thev_pants 1. For example, a spun bond
nonwoveri fabric hav:.ng a basis weight of 40 g/m or higher may

_‘ be used as the stock material for the first and second outer
:sheets 6, 7.

It is also possible to use a nonwovén fabric. having an
‘elééticity ‘not only transversely but also longitudinally'pf
the pants 1 as t‘he stock mate_rial‘ for the first and second inner
sheets 2, 3, the_ intermediate sheets 4, 5 and the outer sheets
6, 7. | ”

The elastic members 8,- 9, 12, 13 may_ Ibe attaéhed to inner
v;and/or_'ofuter surfaces of the outer shé_ets 6, 7. The elastic

-members 8, 9, 12, 13 may be formed using material selected from



. _ZS steps. The disposable trunks-type pants according to this invention
can be nmade nore easily and | ess expensively by the process according to
this invention than such pants nade of stitched cloth pieces . This is for
the. reason that the pants of this invention can be made nerely by bondi ng
the pi eces of nonwoven fabric together so far as the sheet of nonwoven
fabric is used as the stock material .-1¥he pants of this invention
satisfactorily nmeet the requirenments for the pants which should be

di sposable after a single use: This invention enables a productivity per
unit timed 6508 GRS bYeitn® P fosyn thebis rpbberni matwrall zubbeut iedpsatiie st eps
of the process for nmeking the disposable trunks-type pants. -26 CLAI M
S 1. D sppihblodritditiing spathattis Paybes, da Wil boRANhEBwEeHEn k¥ ic Of

| eg- openi ngs defined by upper and | ower edges thereof, respectively,

wher ei n j i ' ' ' l.o ' i .edge Wi th

ol asti ¢ ronpael e ARt e E KL EE RPN L n B S ERE L 18t
circunferentially of the pants, said _disposable trunks-type pants being
character?%eatﬁy%Fﬁdk:l%%¥%db%ﬁﬁs 2BfpGospos ity makeriakisuel ascohd i nner
sheets each havi ng upper and | ower edges, transversely opposite side edges
and a cutbaminateredfbaomemvens af abwizpoand e ssiitabdeged ast ide matidwialn ar c
convexly curving fromsaid upper edge toward said | ower edge, a pair of
“inter medi 551 féetRebebAd widdNtd Ceéné DogAChIA! BAW iAol aRAA e VEELi@sS N
size, each having upper and | ower edges and transversely opposite side

e vel | "R (0010 T AF AT R, pRCH ST buF R nbBuSTRA ehREGe L0l

~opposite gide edges and provided al ong said upper edge with said elastic
nmenber boTeRH Ehter tension thereto; said first and second inner sheets.
respectively have first folding |lines extending between said upper and
| oner edges to Bigeets andpreareschenatsieddagdiamsnil bust et imen byaraly
opposite side edges and second folding |lines extendi ng between
of example, sequential the steps of a process for making the
pants of this invention, of which Fig. 5 illustrates first step

'.(é) ~ fifth step (e) and Fig. 6 illustrates sixth step (f) ~
‘eleventh step (k) subsequent to the steps illustrated by Fig.

- 5. Of Fig. 5, (1) illustrates the steps in a side view and (2)
illustrates the same steps in a plan view. Along a line
comprising the firs‘t step (a) ~ the eleventh step (k), the pants
1 are'made from a pair of continuous inner sheets 30, 30 both
having a given width, a pair of-'cbntinuou’s_ intermediate sheets

4, 5 both having'a given width and a pair of continuous outer
sheets 6, 7 both having a_giVen width.

The inner sheets 30, 30 are identical to each other in

. theirtransversedimensionsandrespeCtivelyhaveoppositeside

~edges 30a, 30a extending in the longitudinal direction and



- -27 said upper and | ower edges to divide respective transverse di nensions
between said first folding lines and said opposite side edges, wherein said
first and second inner sheets are respectively folded along said first ‘
folding lines to be put flat together, sections defined between said second
folding lines and said opposite side edges are fol ded al ong said second
folding |ines outwardly of these i nnert®sheets, said first inner sheets are
bonded together along peripheries of said cutouts fornmed in said first
inner sheets and . said second .inner sheets are _bonded together along

peri pher i SRV Lingscii o¥deNtanding alsaiin the demaitvdinaddirection

i nternmedi ate sheets are placed between said first and second i nner sheets
spaced f roonkdsgcotther tbanavdeserdimehsianes Whah inkermedpateisteats out s of
these internedi ate sheets bei ng opposed to each other in such a manner that

the | owers edggseofasmt b1 kot e o%wsina téaﬁmrgai&ﬁﬁ P4 the

| ower edges of sald i nternmedi ate sheets an e upper ges of sal
i nt er medi col e wth botfons of the cutopts f rned in said
first andﬂi c%ﬁg é?’egﬁe ave oPRPFHES, ﬁédpat%i%e¥ r b&fhg SSand t o

each other al ong the respective upper edges of these internedi ate sheets
and bonde@x{ending xmrﬁhez%Qﬁqm&gJ;ma lhddresitdons aakdoggntexni Hifes s¥2 f ol di ng
i nes of these inner sheets; and -28 said outer sheets are placed upon

outer side? edtermdihd ialsio dadthechomwyituelnsheriredlitbs aiodbisket ek at e
sheets with the upper and | ower edges of said first and second inner sheets

d id 40k t d t
and sai ﬁ%ﬁﬁ%véb@@cﬁu?nner Ivghﬁa?ong ?ﬂ% resp 7 4k Pﬁ etk 8ch? 0

.said first and secon eet's ransverserl
opposite f.said flrst and econd i nner .sheets osable‘
t runks- ty%éeglga%[ S a%g SRt F ARy SF ff A1MGRsTons ggﬁ&‘qﬁpﬁﬁtlgﬁ&ysl@g%d i nner

"sheets are respectively cut off along sald flrst folding lines of these _
sheet's. 3PPPPIHBRMide eAgAR Sy Hd; Tant 3d ext@ndiing in thealongitadnalherein
said el astic nenbers are bonded under tension to said outer sheets al ong
sai d | onediregeion; seentent crimdeetys, 4Y3D extendiag radks-tyipe thats
caccording to any one of Clains 1 - 3, wherein said first and-second inner

sheet s anﬂéﬂglﬁaadnant@irml&Irﬁtéf@ﬁéc@%WeOErmweﬁyé Finehaebnsdsfa Tde of
a nonwoven fabric. 5: Process for nmaking dlsposab e trunks-type pants
conpri si ”Eliﬂel§f<8pé°’l§ét1c members 8, 9, 12, 13 bonded under tension to
said outer sheets 6, 7 so as to extend in the transverse dlrectlon,
respectively.
| The sheets 30, 30, 4,5,6,17 aréitransported'through the
respective steps (a) ~ (k) by rotary means such_as nip rolls
101;!107 and suction drums 113, 115 adapted to be driven by a
- driving device. |
The firstjstep (a) is a step of placing the inner sheetsv
30, 30 oﬁe upon another. More speéifically to describe, the
'innef sheets]BO, 30 stored on respeciive delivery rollsllod,
1100 are ccntinuously_fed forward and nipped by é pair 6f,ﬁip

. rqlls 101}v101‘located downstream of said delivery rolls 100,



=29 (a) continuously feeding a pair of inner sheets each having a given
width forward in the longitudinal direction and placing these inner sheets
upon each other so that respective first center lines of said inner sheets
extending in said longitudinal direction to bisect their w dths coincide

wi th each other; (b) bonding said inner sheets thus placed upon each ot her
along first bonding lines formed about7said first center lines to curve
convexly toward respective opposed side edges of said inner sheets; (c)
cutting out sections of said inner sheets defined inside said first bonding
| i nes of Hi.d Theeinpatasaheets 36,3 8adveipkated onst ypantangtdhgre stithe
apertures; (d) cutting said inner sheets along said first center lines to

divi de sailbimrentdiedtitres ¥1f,i ¥3t padiAenebdai neeinchdaice hay ivheseut er
si de edges, inner side edges opposed to each other and cutouts defined by

separ at ed: , i e e.apgd.: spagi j I i nner
- sheets ogleﬁlﬁ%%%f%{)tt%groqi %Fbt hé%% r gn gé?ssg g%é@?o%ﬁﬁ%%%%%%ﬁ%%%r si de
edges and sajd cutouts of said first and second i nner sheets bei ng opposed
one to aftiheé 1G%bspdld jand \are Hransrorkedi e thederpnd shep d) -
i nternedi ate sheets each having a given width forward in said | ongitudina
direction - 3T@hensegbndisteeps 6b )l iisna evepdd fibendliagt thegmanner evhestdes of
said first and second inner sheets in such a manner- that respective second

- center |iges Bxtidybtwer N Fpeti@rRGINYH B tHe efdddtd tsrdy s@nt, Wl r
‘Wi dt hs coincide with each other and said i nternedi ate sheets |lie between

idfi d .| d , | d
o anot norMieE PR J0R0Eh PHRRG ol APaR-adduRee ‘LA RARRES o R G O

‘'second bondi ng.l'i pes .ext endi transversely of _said second
o ogxengy Eo_nd?.ng dev:lr.lge 102 along aybonding,line Bl describing

a closed loop about thé center line Y1 which is convex toward
the opposite side edges 30a, 30a of the inner sheet§”30, 30
 exactly_placed one upon anothet.
The third step (c) is a step of forming.thé inner sheets
30, 30 placed upon each other with an aperturé. Spécifically,
on ;he third éte‘p (é) r & cut_ter de‘vice"lt-)3 cuts the inner sheets
| 30, 30 piaced upon each othe: along a cutting line K1 extending
along said bonding line Bl-and thereby to cut out a portion 31
defined inside said bonding liné.Bl. |
..Thg fourth step (d)lis a'step of’cﬁtting'the_innef sheets
30, 30 to divide‘them in.the'first and second inner sheets 2,
3. On this fourth step (d), a cutter device 104 cuts the innér
éheéts;BO, 30 along the center line Y1 in the first and second
.inngr‘sheets 2, 3. The first and second inner sheets 2, 3

respectively haVeICufoutS»14”definéd by the inner edges 24, 3d




ext endi ngFd

center lines inside said first bonding lines of said first and second i nner
sheets and sinultaneously bonding regions of said internedi ate sheets
defined in the vicinity of their respective side edges to said first and
second inner sheets along third bonding |ines extending along said inner

si de edges of said first and second inner sheets; (g) cutting said

i nt ermedi ate sheets al ong said secondlﬁonding lines to cut off sections of
said internedi ate sheets extendi ng between said second bonding |ines
therefromy (h) folding the respective outer side edges of said first and
second | ie@nsixaslnaprpsed dindhe pusedi efldeag2eespecand sepayahest se

di mensi ons of these inner sheets between their inner and outer side edges

in two, rheslpeast ioflgaidnapechugeyuieepetiavel¢ct Ropadert RGNS Sheet s
extending fromsaid folding lines to said outer side edges are fol ded
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feeding forward a I r-of outer eets In sal ongrt udr nal “di rection, each

of said outer eets haying a.gi,ven width and provided with el astic nenbers
‘?E‘:f‘ gigﬁrtl?%ﬁs%ﬁ g’éecél EdRNHY SHER A RaPRELERAT kherinnasi on,

and pl aci ng sai d outer sheets upon respective outer sides of said first and

second i rﬁfgle dhcand said ecutout dideofisthenf brsheiginer sheet2 areswpposddat sai d

second centerlines of said internmediate sheets coincide with respective

third centertidgeoPitisai secdi®rinner sheet 3.

The fifth étep (e) is a step of placing the intermediate

.éheets 4, 5 upon the first‘and second'ihner sheets 2, 3,

' res'peétively. More specifically to deécribe, on the fifth step
(e), the intermediate sheets 4, 5 stored on éipair'of delivery
rolls 106, 106 are continuously fed forward. -The first and
second inner sheets 2, 3 are nipped together with ‘the
intermediate s‘he‘etsv4 + 5bya paii' of nip rolls 107, 107 located
dowhstream of said‘dEIivery rolls 106, 106. Tﬁe,intermediatev
sﬁeets 4, 5 are plécéd ﬁpon the reséecti#e 6uter suffaces of -
‘the first and second inner sheets 2, 3bwith the center iineé
Y2, Y2 of .'t.he intermédiate sheets 4, 5 put in mutual coincidence
as thesé’sheeté 4, 5; 2, 3 pass betWeenvnipping surfaceé of the
nip rolls 107, 107; Then these éhéets are transported to the |
sixth step (f). On this time point,'the intermediate-sheets'
4, 5 are.disposed between the first and second inner sheets 2,
3 transvérsely oppdsed to each‘other,

The sixth step (f) is a step of bonding the intermediate
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sheets extending in said longitudinal direction to bisect respective
transverse di nensions of said outer sheets, regions of said ffirst and
second i nner sheets deffined in the vicinity of their outer side edges
coincide with regions of said outer heets defined in the vicinity of their
transversely opposite side edges of said outer sheets and said el astic
menbers |ie between said second bondi'dd-1ines of said internmediate sheets:
( ] ) bonding said regions of said outer sheets defined in the vicinity of
their transversely opposite side edges to said first and second i nner
sheets al ¥#eeEHUE hShbadieaghl other endersimyl tanerapsle bawbiou i theesait er
side edges of said first and second i nner sheets,w and (k) cutting said

first andiﬁmmwaimrslféaﬁﬁ %, alsdtsaiwe LIS 9P EEEoALORAnar Catiddtg |1 ne
ext endi ng transversely of these sheets to bisect each of said

' ggizahﬂ nner sh%al nt esg)létcg'r ]%Qﬁ?_&zeggdgﬁgg %Egtga%‘g? Life‘t 2ng| ong a

cutting |jne_ ext transversely of these_sheets at a position spaced
rear war d *P?%%%%lcge“bkf?‘%dt@ bends; HK?I }ntepped iate mheekd shetoeagh o

desired distance in said | ongitudinal direction.
. A9L. Al 9Lovhenlaloryy A padlr. of Avordityg Aikes BR{ eAténdyng transversely
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the bondlng lines B2 to cut out the port:.on 32 extendlng between
_the bondJ.ng lines B2 of the intermediate sheets 4, 5. In this
vmanner, the flrst and sacond inner sheets_. 2, 3 as well as the
intermediate sheets 4, 5 are formed with crotch regions.'
-»f‘The eighth step (h) is a step of'fclding the respective
quter side sectiohs v2Av, 3A of the first and second inner sheets
‘2, 3 toward ]:he .r.eépecti've'cutersides‘ of the inter_médiate

sheets 4, 5. More specifically, on this ‘eighth step (h), a
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folder device 110 folds the outer side sections 2A, 2A of thev
_first_inner-sheets 2, 2 along respective folding lines 2e, 2e
extending in the longitudinal direction to bisect respective
transverse dimension between the outer ‘and inner edges 2c¢, 2d
of these first inner sheets 2 toward the respective outer sides
of the intermediate sheets .4, 5. Similarly, the folder device
110 folds the outer side sections 3A, 3A of the second inner
sheets 3, 3 :along‘réspe,ctive folding 1ines 3e, 3e extending in
'the longitudinal direction to bisect respective transverse
dimensions between the‘ outer and inner edges 3c, 3d of these
:secbnd inner sheet 3 toward i:he respective outer sides of the
intermediate sheets‘4, 5.
The ninth step (i) is a step of placing the’oui:er sheets
6, 7 upon the outer sides.- vnf ‘t_n_e first and;second inner sheets
2,3 v‘and the intermédiat'e s‘heet‘é 4',"»5 in such a lnanner that nhese
sheets 2, 3, 4, 5 are disposed between the pair of oﬁter sheets
6, 7. Specificaliy to déSCribe, on this ninth step (i), the
~outer sheets 6, 7 stored 'on‘a pvair> of delivery rpils 111,
respectively, are continuously fe.d forfward‘ in-the lon&jii:udinal
: c‘iirec.:tionv. The elastic members 8, 9 associated with the
»Waist-‘opening 10 and the elastic members 12, 13 associated with
the leg-openings 11 are t-J_:anSfe_rred»onto the outer sheets 6,

7 as these outer sheets 6, 7 'travel on peripheral surfaces of
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the respective delivery rolls 111, 111. Then, the outer sheets

6, 7 pass between said pair of second suction drums 113, 113
together with the first and second inner sheets 2, 3 and the

intermediate sheets 4, 5. On this step, it is also possible

‘to.‘eliminate the elastic members 12, 13 associated with the |

leg-openings 11 and to transfer only the elastic members 8, 9

-asscciated.with the waist-opening 10 onto the outer sheets 6,

7.

The outer sheets 6, 7 are'plac':ed upon the outer sides of

the first and.second'inner sheets 2, '3 and the intermediate

‘sheets 4, 5, respect:.vely, with the center lines Y2, Y2 of the

1ntermed1ate sheets 4, 5 and the center lines Y3, Y3 of the

intermediat-e sheets 6, 7 put in mutual coincidence as these

sheets’ pass between the contacting surfaces of the paJ.r of

suctlon drums 113, 113. In this course, the first and second

inner sheets 2, 3 have their regions in the vicinity of the folded

outer edges 2c¢, 3c put J.n coincidence with the regions of the

outer sheets 6, 7 in the vicinity of their respective opposite

side edges 6c, 6d; >7c", 7d. At the same time, the elastic members

8, 9 associated with the waist-opening 10 are placed to

transversely extend under tension between the bonding lines B2 P

', B2 of the int'e_‘rmvediatesheets_ 4, 5 and the elastic members 12,

b*+109& ()-! $m(10%& () -! $n( 10%& () - PKaBdY: 10S&! 10% & () -

)
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the intermediate sheets 4, 5 and the outer sheets 6, 7 along
cutting lines K4 transversely extending across these sheets 2,
3,4, 5, 6, 7‘at a desired distance rearward from the cutouts
14 of the first and second inner sheets 2, 3 as viewed in the
longitudinal direction so as to bisect the widths of the elastic
members 12, 13 asseciated with the leg-opening 11.

Bonding of the sheets 2, 3, 4, 5, 6, 7 may be carried out
using suitable adhesiVevagent such as hot melt adhesive;_or
heat- or ultrasoni_c—sea‘ling technique and cutting of the sheets
2, 3, 4, 5, 6, 7 as well as the elastic members 8, 9, 12, 13

~may be carried out using a cutting die or a cutting technique
by means,ofvlaser or tltrasonic wave.

Tﬁe'production line described'heretofore intends to
imprete a productivity of the pants 1 by continuoﬁsly rﬁnning
and‘automating the first step (ajk~ the eleventh step‘(k). The
automation may be smoothly achj.eved by operativeiy associating
the steps (e) ~ (k) with controller‘means} 'For-example, a

_ n_iisalignment of the center lines Y.l,' Y2, ¥3 possibly occurring -
when the sheets 30, 30, 4, 5, 6, 7 are placed one upen another
and a deviation.pbssibly occurfing in feediﬁg retes of the

: elastie‘members 8, 9,12, 13 and/of-the»outer sheets 6, 7 from

' the.predetermined feeding rates can be corrected by these

controller means operatively associated with. the respective
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: The disposable trunks-type pants according to this

invention can be made more easily and less expensively by the
process according to this invention than such pants made of
'stitched cloth pieces. This is for the reason that the pants
of this invention can be made merely by bonding the pieces'bf
nonwoven fabric together so far as the sheet of nonwoven fabric
is used as the'stock maﬁerial. The pants of this invention
satisfactorily meet the requirements for the pants which should
be disposable after a single use.

This invention enables a prqductivity per unit time to
be improved by continuously running andvautomating the steps

of the process for making the diSposable trunks-type pants.
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CLAIMS »

1. Disposable trunks-type pants having a waist-opening and ‘
a pair of leg-openings defined by upper and lower edges thereof,
respectively, _wherein said waist-opening is provi&ed along its
-_periphera1~ edge with elastic members bonded under tension
‘thereto and extending circumferen.ti'ally of the pants, said
"disposable trunks-type pants being characterized by that:
said pants comprise a pair of first and second inner
sheets eacﬁ having uppér and iowef edges, transversely oppos ite
 s ide.ed'g-es' anbd a cutout formed between said opposite side edges
to describe an arc conveicly curving from said upper edge toWard v
| saj}.'d-» lower edge, a pgi_r o-f intermediate sheets being identical
to each other in shape'as well as in size, each having upper
and loﬁer Aedgesv andv-‘tzn:answvlérseiy opposite sid'e"edg'es,_ and aﬂpair |
of outer sheets being idventical to e.ach.other in shape as well
‘as in size, each having upper and lower edgés and transversely
opposite sidé edges and provided aldhg said ubper edge _With said
| elastic member bonded. under tension thereto;
said first and second inner sheets respectively have
first folding 1ines extending between said upper and lower edges
£0' bisect r‘éspe.ctive transverse dimehsidns between said

opposite side edges and second f-olding lines extending between
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- side edges, wherein said first and second inner sheets are
‘respectively folded along said first folding iines to be put
flat together, sections defined between said second folding
lines and said opposite side edges are folded along said second
folding lines outwardly of these inner sheets, said first inner
sheets are bonded together along peripheries of said cutouts
formed in said first inner sheets and said second inner sheets
are bonded together along peripheries of said cutoutS-formed

- in said second inner sheets;
said intermediate sheets aré placed between said.first
and second inner sheets spaced ffom each other by a desired
._diStance with the respective cutouts of these intermediate
_Sheets being.opposed to each other in Suchbé manner that the
1owér edges of said first and second inner sheets coincide with
- the lower edges of said intermediate sheets and the upper edges
vofsaidintermediateshéetscoincidewithbottomsofthécutouts_
formed in vsavid first and second inner éheets , said intermediate
- sheets being bonded to each other,aloﬁg.the respective upper
édges of these intermediate shéets ahd bonded to said first and
seéond inner sheets along.séidvfirst folding lines of these

inner sheets; and
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the upper'and.lower'edges of said first and second inner sheets
and said outer sheets, réspectively, and said outer sﬂeets are
‘bonded to said first and second inner sheets along the
respective transversely opposite side edgés of said first and

" second. inner sheets.

2. Dispbsable trunks-type pants according to Claim 1,
wherein said first and second inner sheets are respectively cut

off along said first folding lines of these sheets.

3. Disposable trunks-type pants according to Claim 1 or 2,
wherein.saidlelastic members are bonded under tension to said

oﬁter sheets along said‘lbwéf~edges of said outer sheets.

4. Disposable trunks-type pants,accprdihg to any one of
~ Claims 1 ~ 3, wherein said first and second inner sheets and/or
said intermediate Sheets and/or said outer sheets are made of

a nonwoven fabric.

5. Process for making disposable trunks-type pants

comprising the steps of:
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(a) continuously feeding a pair of inner sheets each
having a given width forward in the longitudinal direction and
placing these inner sheets upon each other so that respective
first center lines of said inner sheets extending in said
longitudinal direction to bisect their widths coincide with
each other;

(b) bonding said inner sheets thus placed upon each other

~along first bonding lines formed about said first center lines
to curve convexly toward respective opposed side edges of said
inner sheets;

(c)_cutting‘out,sections of said inner Sheets'defined

~ inside said first bonding lines of said inner sheets to form
said inner sheets with respective apertures;

(d) cutting said inner sheets along said first center
lines to divide Said inner sheets in first and second ihnér4
sheets having outer side edges, inner side edges opposed to each
Other and cutouts defined by separated halves of said aperture
arid'spacing said first and second inner sheets one from another
in the transverse direction with said inner side edges and said
cutouts of said first and se_cdnd inner sheets being opposed one
to another, respectively;

(’e) continuously feeding a pair of intermediate sheets

- eac_h having a given width forward in said longitudinal direction
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second center lines extending in said longitudinal direction

to bisect their widths coincide with each other and said

intérmediate sheets lie between said first and second inner

~ sheets arranged to be transversely opposed one to another;

(£) bonding said intermediate sheets to each other along
sedond bonding lines extending transversely of said second
center lines ‘inside said first bonding lines of said first and
second inner sheets and simultaneously bonding regions of said
intermediate sheets defined in the vicinity of their respective
side edges to said first and second inner sheets along third
‘bonding lines extending along said innervside edges of said
first and second inner sheets;

(g) cutting saidAint'ern'tedia'_\te she'et‘s along said sééond
bonding lines to cut off sections of said intermediate sheets
exténding between said second bonding lines therefrom;

(h) folding the respective outer side edges of said first
‘and second inner sheets along vfblding linesvdividing respective
transverse dimensior_xs of these inner sheets between their inner _
and outer side edges in two, respectively, in such a manner that

sections of these inner sheets extending from said folding lines

to said oute:_:v side edges are folded outwardly of the respective
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a given width and provided with elastic members extending in
said transvérse direction and bonded thereto under tension, and
plaéing said outer sheets upon respective outer sides of said
first and second inner sheets and said intermediate»sheets in
sﬁch a manner that said second center lines of said intermediate

sheets coincide with respective third center lines of said outer
sheets extending in said longitudinal direction to bisect
reséective transverse dimensions of said outer sheets, regions
of said first and second j.nner sheets defined in the vicinity
of their outer side edgés coincide with regions of said outer
sheets defined iﬁ the vicinity_ of their transversely opposite
side _édges of said outér sheéi:s and sa'ié elastic‘membex':s lie
between said second bonding lines of said inte_rmédia_te sheets;
(j) bonding said regions of said outer sheets defined in
th_e'vici'rllity of their transversely opposite side edges to said
first ~and second i_nner shééts alohg fourth bonding .iines
extending albng the respective oufer‘side edges of said first

_anci second inner sheets; and

(k) cutting Sa;id first and second inner sheets and said

outer sheets along a cutting line ’exten_dj.ng transversely of
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these sheets to biséct each of said elastic member bonded to
éaidoutersheetsandcuttingsaidfirstandsecondinnersheets,
said intermediate sheets and said outer sheets along a cutting
line extending traﬁsversely of these sheets at a position spaced
rearward fromsaid cutouts of said first and second inner sheets

by a desired distance in said longitudinal direction.



