;e3eh@e**+T,F2-. 6. T@JU@ c~ -1 SPECI FI CATI ON PROCESS FOR
‘MAKI NG DI SPOSABLE UPPER GARMENT FI ELD OF THE | NVENTI ON Thi s i '

relates to a process for making a di sposabl e upper garman'ﬂmmwm&) ART
Recently there has been an increased denmand for di sposabl nts
adapted to be worn not only by nedical teamincluding physici &®!58nd nurses
but al so by patients during surgical operation and traveler or diagnosis
and to be disposable after a single use. Such disposable garnents are

required to be mass-producible at a | ower cost. Accordingly, it is not
suitable to use known manu getgrd ng prpcesses pfgygual garments for nmaking
such di sposable garnents. As far as the rnventors know, none of the

t echni ques neeting the denmand has been disclosed in any. docunents except
for the case of disposable diapers. Considering the fact that 'the

di sposabl e pull-on diaper is exclusively used as the undergarnent adapted
to absorb and corRRICESDHEORMAKENG t DESPRSABLE UERPER rGARNMENT) t he usual
pul | -on di aper can not be hel pful in making the -2 foregoi ng garnent.
In view of the problem as has been described above, it is an object of this
invention to provide a process for meking di sposabl e upper garnent enabling

such gar at a high productivity per unit tinmne.
SUMVARY m%mm ccording to an aspect of this invention, there is
provi ded a process fqr making di sposabl e upper garment conprising steps of:
(a) continuous!¥P¥RediNG rﬁegaFPﬁntt‘bo&y BReeesfmd@of makisgwoven
fabric in a longitudinal direction thereof, said front body sheets having
upper anddispesakle fupper gammewes sely opposite side edges extending in
said longitudinal direction and a center |ine extending in said

| ongi tudi nal direction to bisect a dinension of said sheet in a transverse
direction therebetween said transversely opposite side edges, and cutting

of f portigsréiovnsaAgefront body sheet to formlaterally

Recently there has been an increased demand for
dispdsable upper garments adapted to be worn not only by medical
- team including physicians and nurses but also‘ by patients during
surgical operation and traveler or diaghosis and to be
disposable after a single use. Such disposable garments are
fequired to be mass-producible at a 1owér cost. Accordingly,
it is not suitable to use known»manufacturing‘processes of usual
garments for making such disposable garments. As far as the
inventors know, none of the techniques meeting the demand has
been disclosed in any documents except for the case of
vdispos.able diapers. Considering thé fact that the disposable
pull-on diaper isexclﬁsively.used-as the undergarment adapted
to absorb and_contain body wéstes, the techniques for making

the usual pull-on diaper can not be helpful in making the
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symmetric neckline cutouts each describing a convex curve extending from
‘'sai d 'transversely opposite side edges toward said center line; (b) feeding
sl eeve nenbers made of a nonwoven fabric forward in said | ongitudinal
direction one by one, each of said -3 sl eeve nenbers being shaped to be

| onger in said transverse direction than in said |ongitudinal direction and
having, in addition to wist-openings.gat a longitudinally opposite ends

t hereof, respectively, a center line extending in said |ongitudinal
direction to bisect a dinension of said sleeve nmenber in said transverse

directi orgofdqifi i&fhéﬂ@gle sl eeve nenber upon an upper surface of said
front body sheet Wlh the center line of said front body sheet coinciding

with the center_line o d sle r apd bondi ng, sai d sl eeve, nenber
to said front 636 J§W@§F§%b ?ﬁﬁ%héﬁngafo @?neQFéﬁg%h@dlﬁb®%?al¥%l to
and on both sides of sai d center line slightly ahead of said-neckline

cutouts; ¥s @n objectnef sHiis tinyentiouy tohprovide & pirdcesseformmaking al ong
said center line and thereby dividing said front body sheet in a first

front bodyispwedbley i tgper §ALmehehenablengf steihd geaiett ldd1beNfadsSsecond
front body sheet lying on the left side of said center line" as viewed

forward i i Lﬁ& {? aﬁ%r %% inverting a relative
gosition o sa':lgJe 19%1? % %ﬁtp Jﬁ‘pﬂfy %ﬂg{ fd front body sheet so
that sai d neckline cutouts of sald first and second front body sheets may
be opposed to each other in a relationship of plane symetry; (e)
continuously feeding a rear body sheet forward in a -4 1 ongi tudi nal
di recti orSUMMARG{OF SEHE INEENDLAY sheet having upper and |ower surfaces,
transversely opposite side edges extending in said | ongi tudi nal direction
and a center |im®cording to an aspect of this 1nvent10n, there is
provided a process for making disposable upper garment,'
'compfising steps of:
(a) c‘ontinuously.feeding forward a front body sheet made
of a nonwoven fabric in a longitudinal direction thereof, said
front body sheets having upper and lower surfaces, transversely
opposite side edges extending in said longitudinal direction
and a center line extending in said longitudinal direction to
bisect a dimension of said sheet in a transverse direction
,therebetweensaidtransverselyoppositesideedges,andcutting'
_off,portiqns from said front body sheet to form laterally
symmetric neckline cutouts each describing a convex curve
- extending from said transversely opposite side edges toward
said center line;

(b) feeding sleeve members made of a nonwoven fabric

v ,forwérd in said longitudinal direction one by one, each of said



extending in said longitudinal direction to bisect a transverse di nension
of said rear body sheet between said transversely opposite side edges,

pl aci ng the respective |l ower surfaces of said first and second front body
sheets upon a upper surface of said rear body sheet with respective inner

si de edges of said first and second front body sheets |ying adjacent to
each other and extending in said |ongifudinal direction coinciding with
said center |line of said rear body sheet, and bonding said first and second
front body sheets to said rear body sheet in second bonding zones |ying

slightly ' ' ev. [ d extending in said, transverse

directi or#;a%a‘{‘gj) 0 cfgngbes%%m%%@e%% ?/(a‘g?fb%%t]e’l FHA SFARSTSR d rear
body sheej, onto the respective upper surfaces of said first and second
front bod{} LidBoAd §§idalangitydiand désestirnoandhayirngeeis, said
sl eeve nmenber and said rear body sheet are bonded together in third bondi ng
zones extasidfitrign rtos sird stteopienitigsalatdar 2ohgatudlinallyheppsance asrsed ¥
opposite side edges of said front and rear body sheets; (g) cutting, at a

posi tion tHdr@yd y Relipedts: < ﬁecﬁn%mnﬂﬁ@egxﬁ%nﬁ'lﬁggd:;hn éégifcg and

| ongi tudi nal direction, sai -5 first and secon ront she

sai d rear sheet. i n..and cutting,.at a posjtion at a_predeterm ned

di st ance léﬁ%gl uéﬁgaa]i dillsqeecce%)eolheqﬂ)g?l%%c?igvéﬁ“?’?’?’s% P Arpd whepve
direction, these sheets in said transverse direction. According to one

pr ef er r eMEIRKFILAeFR LA L nansyensedirest ioni, dptacpng dheosinglerdleeye he

rel ative position of said first and second front body sheets conprises a
step of fmemtier uponr an epér mmeHce BEleadtl froRoBBEN shalri gitHogessi vel y

pair by pair,
center line of said front body sheet coinciding with the center
line of said sleeve member' and bonding said sleeve member to
said front body sheet in first bonding zones extending in
paravllel to and on both sides of said center line slightly ahead
of said- neckline cutouts;
(c) cutting said front body sheet and said sleeve member
glong said center line and thereby dividing said front bod;
 sheet in a first front body sheet lying on thé‘-right side of
said center line and a second front body sheet lying on the left |
| side of said center line as viewed forward in said 1ongitudinal
‘direCtion;
(d) lateraliy in\}erting a relative pos ition of said first
front body sheet and said second front body sheet so t.hat said
neckline cutouts of said first and second front body sheets may

- be opposed to each other in a relationship of plane symmetry;

(e) continuously feeding a rear body sheet forward in a



each of said belt nenbers having |ongitudinally opposite ends and
transversely opposite side edges, placing said belt nenbers upon the
respective upper surfaces of said first and second front body sheets so
that, at a predeterm ned di stance ahead of said sl eeve nenbers as viewed
forward in said longitudinal direction, the transversely opposite side
edges of said belt menber extending in parallel to the transversely
opposite outer side edges of said first and second front body sheets, and
bondi ng respectlve rear ends of said belt nenbers to the respective upper

Tre DR REELER AT a SR Khercl (00 P et aer SV (he

steps of-a process for naklng a dlsEosabIe upper gar nent -6 of this
‘i nvent i oNPPEYg and | koweR BUFAATSE i LEANEYEEFBELY] oppRside ¢didey eddesstrating
the steps following those illustrated in Fig. 1; and Fig. 3 is a

per spect iextenddngfim shsdotehyLtu@pral gaﬁm‘eatiasad@nlay d ket eBine '
illustrated in Figs. 1 and 2. DESCRI PTION OF THE BEST MODE FOR WORKI NG OF
THE | NVENEE@NA aessid 96 ' { 4 ing to
this invention nq? echgglegagi}a\%g%/ o exar?rﬁ::égtp?énegrr‘grge %Pg'g\n th

ref erenc to the ac dr.aw ngs. 1l and 2 are schenatlc

di agr ans Qérggﬁfgfyvﬁ% ‘\g&’ g%%fﬂ'é?ﬁ‘i‘ a‘fa’s‘?e PRV $btess for
maki ng a dlsposable upper garnent of thIS invention in side views (1) and
in plan PRERSIte sjide pdges,iplacirg rthesaspedtiv lowey sunficestd® fourth

step ( d) and Fig. 2 illustrates the fifth step ( a ) - the seventh step (
g ) foll edir fiteststaaies sddaist faoad badl§| gheétsAupbg a ‘h}ap@r COPfa®e ng the

first step.(a) - the seventh step ( g) a front body sheet , a rear

body shegjs §a1d3ré‘ﬂ' 'iao‘afy sheet with respectlve inner side edges of said
first and second front body sheets 1y1ng ad]acent to each other .
and extending in said longitudinal direction coinciding with
said center line of said rear body sheet, and bonding said first
and second front body sheets to said rear body sheet in second
bonding zones lying slightly behind said sleeve member and
exte'nciing in said transverse direction;

(f) folding said f.ransversely opposite side edges of said
rearbodysheetontotherespectiveuppersurfacesofsaidfirst
and second front body sheet and bonding said first and second
frdnt bod& sheets, said sleeve member and said rear body shéet

~are bonded together in third bonding zones extending in said
longitudinal direction along the transversely opposite side
edgés of said front and rear body sheets;

(9) cutting,'at a position slightly behind said second

bonding zones as viewed in said longitudinal direction, said



sl eeve nmenbers 4, 4 and a pair of belts 5 5 are assenbled to nake an upper
garnent 1. The front body sheet 2 is nade of a nonwoven fabric having a
given width and defined by upper and | ower surfaces A, B, right and | eft
si de edges 2a, 2b extending in the longitudinal direction and a center |ine
Y1l extending in the |longitudinal direction to bisect a width between the
right and left side edges 2a, 2b. Thesrear body sheet 3 is nade of a
nonwoven fabric having a width larger-than the width of the front body
sheet 3 and defined by upper and | ower surfaces A B, right and |l eft side
edges 3a,.3b.and . a center_line Y3 extending in the |ongitudinal direction
Lo bi secEiEoH BR% SRRRLEHIE POGH: ShRECP AR Sajel 26gdsbedy SheetHa si ceve

menber 4 is made of a nonwoven fabric sheet folded onto itself and bonded
t oget her aadoAyttingy r absacpseiyioppatia eredet exyised| dicstthnge mheach ot her
and has wist opening 4a, 4b defined by longitudinally' opposite ends 4a,

4b and aofesdfd slidereBelbeedd P9ered i Balat wﬁﬂiﬁﬁéiﬁaf S etichd The
front and rear body sheets 2, 3 travel through the respective steps as nip

rolls are,driv dr.i vi_ng ns.....rhe sl.eeve .nenber 4 and the belt
menber s ghgﬁgvgﬁegﬁPo&GhS@ﬁé“&%?&&&ﬁ%ﬁ?:ﬁ%ﬁﬁ?ﬁi?ﬂm p rolls, suction druns
or endl ess conveyor helts are driven by driving neans. The front and rear
body sheets 2, AGCorgdng tewnne\prsEerredrmhodinent ofekhissirerion fed at
the sane rate. [First step] ~g_ The first step (a) is a step of formng
the fronsaliddstepeed) Dfvinvexrtiaigrthé relative padatiioredft saidrfmst
neckli.-ne. On the first step ( a) , the front body sheet 2 stored on a

del'i very an@l sed8fdi Sréif bodyoshbyt § *bnlgY Mt al StéPod eBEaLHG Mgl r ection
as a niproll 101 rotates . A pair of regions are cut .
belt members made of a nonwoven fabric successively pair by pair,
~each of said belt members haviné longitudinally opposite ends
and trahsve’rsely opposite side edges, placing said belt members
upon the respective upper surfaces of said first and second
frontvbody sheéts sO ﬁhat, at a predetermined distance ahead
of said sleeve members as viewed forward in said longitudinal
‘directioh, the transversely opposite side edges of said belt
member 'extehding in barallel to the transvei‘sely opposite outer
side edges.of said first and second ffont body.sheets, and
bonding réspectivevrear ends of said belt members to the
respective upper sﬁrfaces of said first and second front body

sheets.

BRIEF DESCRIPTION OF THE DR.AWINGS
Fig. 1 is a diagram schematically illustrating earlier

the steps of a process for making a disposable upper garment



off fromthe front body sheet 2 by a cutter 102 placed at the downstream of
the niproll 1A so that the cutout 6 obtained by this step of cutting off
may describe a convex curve extending fromthe right and | eft side edges
2a, 2b toward the center line Y1. In this manner, the cutouts 6 identical
to each other in shape as well as in size. The cutouts 6 are symetric
about the center line Y1. [ Second ste_gﬂ_ The second step is a step (b) of
bondi ng the sl eeve nenber 4 to the upper surface A of the front body sheet
2 : On the second step (b) , a plurality of the sleeve nenbers 4 stored on
a deliver) r?ll.l 103provi ded with suction neans are fed forward in the

| ongi tudf’?#alt &r é@f’{% 100 by one at predetermned intervals in such a
manner that the. transversely opposite side edges 4c, 4d connecting the

| ongi t udi nal ofagsi t2e hda ddaggiamofsimiid ayt ckweFiignbdr sthematricdaliypar al | el
to the transversely opposite side edges 2a, 2b of the front body sheet 2.
The sl eevdlwstiartitg 8h80stepseto Phowidithbsdy en 1iBRrated InlPfgpliaced at
‘the downstream of the delivery roll 103 so that the side edges 4c, 4d of
the sl ee menber 4 intersect the side edges 2a, 2b of the front body sheet
2 at right angle. Then the sleeve nenber 4 is held on a peripheral surface
of a suction drym 106§ pl aced at the downstream of the turning over neans
104. The front FB8dy> dfed Persrectdgieviey of aidiapasakiieypperaarmendh t he
upper surface A with adhesive by an adhesive coating device 105 . placed at
t he upst magie by the prodess dilumsitiftethdrm ifisys bdndimdy Zones S1 |lie on
both sides of the center line Y1 slightly ahead of the neckline 6 and
extend in parallel to the center line Yl. Each bonding zone Sl is

di rensioned to be substantially a half of a circunferential dinension of

e 1 e ¥admatanch of byl ke Wi 06 oA Y PRGN L1
ot he nip rol l 19\7process for making a disposable upper garment according |
to this invention will be described by way of example in more

~details with reference to the accompanying drawings.

"Figs. 1 and 2 are schematic diagrams illustrating, by way

oflv example, sequential steps of a process for making a

disposable upper garment of thié invention in side views» (1)

and in plan views (2). Frig'.’ 1 i_llustrates the lfirst step (a)

~ the fourth s'tep (d) and Fig. 2 illustrates the fifth step (e)

~ the seventh step (g) following the éteps illustrated in Fig.

1. Along a line compr‘:ising‘the first step (a) ~ the seventh
step (g), a ,frdnt body. sheet 2, a rear body sheet 3, a pair of |

_ sleeve members 4, 4 and a pair of belts 5, .5'ar‘e assembled to
make an upper garment 1.

The front body sheet 2 is made of a nonwoven fabric having

a givenwidth and defined by upper and lower surfaces A, B, right



The single sleeve nenber 4 noving together with the peripheral surface of
the drum 106 is controlled so that the center line Y2 of the sl eeve nenber
4 coincides with the center line Y1 of the front body sheet 2 and the

sl eeve nmenber 4 is exactly placed upon the bonding zones S1. In this
manner, passing between the contacting surfaces of the drum 106 and the
roll 107, the sleeve nenber 4 is bondg to the front body sheet 2 by neans
of the adhesive. A transverse dinension of the sleeve -10 nmenber 4 is

| arger than that of the front body sheet 2 and the |ongitudinally opposite
ends 4a, 4 3‘3@86 sl.eeve nenber 4_extend oytward be on t he transversely

opposi t e 3% eS819g €5t 4he EPoRXUSOGINGhelR Shey N e IThe
third step (c) is astep of dividing the front body sheet 2 in a first

front bodjirsieddon2andng eestevnliiheont éxtgndimetinEhedianytiudimhlst ep
(c), the front body sheet~2 and the sl eeve nenber 4 are cut along their

center |idigectionYeo bieeRecs Wwidhh b&weer uhbqld&i%anmaefﬁ ghlekRiyessheet 2
is d|V|ded in the first front body sheet 2A lying on the right si'de of the.

t 1 h B | the left
oi de o P 2ni 311 PAds bRy B8EE 41 Sager ol piliRingrh piPREF Hhe il on
[ Fourth step The fourth step ( d ).is a step of inverting the relative
posi ti on dWidtd diargen than gy wiktdr ofa thel fnantskasdi shesh bARA sheet

2B. On the fourth step (d), an inverter 109 inverts the relative position
of the fideﬁitmdjbyeuppdrfandtldmely sheficeP A, BB sdghltaandhkeft rssidd r ont
body sheet 2A may lie on the left side and the second front body sheet 2B

may |ie &udd®3nl, BB afidls cenvéL8Ghd 98 VaFtkididd an eﬁelid&sﬂéf@dﬂ&a{ﬁct ion.
-Such |nverS|on o{ the relative position may be achi eved by -

o1l ancpuialo LB Hierea SGRhon2Aueatehd LIGh poggtawee'sad%nédeés one of

t hese tmn S
3a, 3b.

The sleeve member 4 is made of a nonwoven fabric sheet
folded dnto itself and bonded together along its transversely
~ opposite side edges plaéed upon each other, and has wrist-
opening 4a, 4b defined by longitudinally opposite ends 4a, 4b
and a center line Y2 bisecting a width between these ends 4a,
4b. |
The front and rear body sheets 2, 3 travel through the
,respectivé steps as nip rolls are driven by driving means. The
sieeve member 4 and thé beltvmembefs 5 travel through_the
:espective steps as nip rolls, suction drums or endless con\}éyor
belts are driven by driving means. The frdnt and rear body
sheets 2, 3, the sleeve member 4 énd the belt members 5, 5 are
fed at the same rate.

[First step]-



opposed to the other sheet. After the relative position of the first and
second front body sheets 2A, 2B have been inverted, the cutouts 6 of these
sheets 2A, 2B are opposed to each other and placed side by side in a

rel ati onship of plane symmetry: The side edges 2a, 2b which have been the
transversely opposite side edges 2a, 2b of the undivided front body sheet 2
now define side edges 2a, 2b of the figst and second front body sheets 2A,
2B cl osel y adj acent and opposed to each other. The |ongitudinally opposite
ends 4a, 4b of the sleeve nenber 4 is now placed upon each other. Laterally

i nversion of t rel.ative position of the first and second front bod
sheets 2A, 2B gﬁfo%&sﬁétgpeéeé FrﬁnBe?tﬂPI%ﬁgt?rT%% the fHnth kedw %e

front body sheet 2 to be attached to the jacket 1 w thout being restricted
by the wisd€etoR2 wishi adpaipmfy attenite 6 destfioedt hosfeym(a)neéaklimes a step
of bonding the paired belt nenbers 5, 5 to the upper surface A of the first

and secomh thefinmdytepqgal)s Bhe f28nt' B6@¢ehicet! ¥ stWiieleord Bl Bas
illustrates the belt nenbers 5, 5 o be bonded to the upper surface A of the

first an co f zant 5 e | atj.ve d tion of

t hese shg:eots'L g’ ZRSOZéQhacv%elﬁafsﬁf\gr? ég %%I%jftzrq tilastglﬁsgldpnéstﬁﬁq%é{g}]b bond
the belt penbers 5, 5 to the_first and second front body sheets 2A, 2B
before t HE-HSItHAR 8SpRAAR SR1 1 haratRs shdeP31D 0T XBIAPAS AvedWY. Each
of the belt nmenmbers 5, 5 is a narrow rectangular strip nade of nonwoven

f abri c amffididomedhey froahshedgeslyeeppd iyt @ sudeexrdd62 phacéd atickhe
| ongi tudi nally opposite ends 5c, 5d. The belt nmenbers 5 are fed forward

pai r by RRWnstrédne@H &/hE neY rohar YohsSsbr efne €Rbi ¥@FJut 06 lodddimy which a
plurality of the belt nmenbers 5 are stored and including suction neans in

the by this step of cutting off may describe a convex curve extending

from the right and left side edges 2a , 2b toward the center line
Yl. In this manner, the cutouts 6 identical to each other in

shape as well as in size. The cutouts 6 are symmetric about

the center line Y1.
[Second step]

The second step is a step (b) of bonding the sleeve member
4 to the \ipper surface A of_ the front body sheet 2. Oln the second
step (b), aplurality of the sleeve members 4 stored onadelivery
roll 103 -providéd with suction means are fed forward in the
longitudina‘l‘dire'ction one by one at prev‘determ.ined intervals
in such a manner that the transversely opposite side edgés 4c,
4d connecting the longitudinal opposite ends 4a, 4b of the
sleeve member 4 éktend in parallel to the traﬁsvers’ely opposite

side edges 2a, 2b of the front body sheet 2.

The _sleeve member 4 is 90° turned by turning over means



| ongi tudi nal direction. Each pair of the belt nenbers 5, 5 are coated on
their rear ends wth adhesive by an adhesi ve coating device 111 interposed
bet ween said delivery roll 110 and a suction drum 112. These belt nenbers
5, 5 are then hold on a peripheral surface of said drum 112. The belt
menbers 5 noving together with the peripheral surface of the drum 112 is so
controlled that each of the paired beld nenbers 5, 5 has its transversely
opposite side edges 5a, 5b extending i'n parallel to the transversely
opposite outer side edges 2c, 2d and lie at a predeterm ned di stance ahead
of the sl

ve. menber 4 as yiewed in the longi tydinal direction. Passing
bet ween t 2 PoRFS Pﬁgtsﬁrc¥%"€é§t’6?alf‘rfétemn%fiivﬁﬁg Fﬂlirﬁﬁ 89 £hat phese
belt nmenbers 5, 5 are bonded to the first and' second front body sheets
2A, 2B, ftdepeddevedges Be nmddnef dthe slegvednember 4 (Ateraestebhe Biadd i ft h
step (e) is a step of bonding the first and second front body sheets 2A 2B

to the reRigew®a, seebf3the FeontdbbaydshgetoneatSEight dhg1él f tthet ep(e),
the rear body sheet 3 stored on a delitvery roll 114 s continuously fed

forward i i ihal . di i I.0..lO, i ;
adhesi ve ﬂé’céa??ﬁégggb%dﬁéfi%ll rﬁegﬁ)gggabl%%gﬁ\?@g%atlhée&ﬁe |(\a/é)rf§£ra§o‘f%11@g and
the nip roll %g coats the upper surface A Qf the rear body sheet 3 with
adhesi ve ‘B‘hé RIRGRY &k Yhe Soynstareamef dhfetuspingover Repnsak04y ong
portions of respective lines transversely extendi ng between the opposite

si de edges 3a, Te Sronhebodynshasrty 2sheaoadedPinsa fg.risdt hendingezames act i ng
surfaces of paired nip rolls 117 opposed to each other, the first and

second frginonbeHy sheet swifacdBrawethl 46Kes 1O by AR 4@Rés PPEYcSdERig3 Wi th
the transversely opposite outer side edges 2c, 2d of the first and second

Lo Poeiogingt 2B S54RI AP ErESRLGEs A4 M| Pug e
| first boﬁding zones Sl lie on'both sides of the éenter line Y1 |

slightly ahead of the neckline 6'and extend.in.parallel to the
center line Yl. Each bondingFZOne sl is dimensidned to be
substantially a half of a circumferential dimension of the
-s8leeve member 4. The front body sheet 2 having been coated with
thé adhesive then passes between the contacting surfacés of the
drum 106 and the nip roll 107.

The single sleeve member 4 moving together with the
peripheral surface of the drum 106 is controlled so that the
'cénter line Y2 of th.evsleeve member 4 coincides with the center
line Y1 of the front body sheet 2 and theisleeve member 4 is
exactly placed upon the bondihg zones Sl. In this mahne:,
passing between the contacting sﬁrf_aces of the drum 106 and the

roll 107, the sleev’é member 4 is bonded to the front body sheet

2 by means of the adhesive. Atransverse dimension of the sleeve




| ower surfaces B of the first and second front body sheets 2A, 2B are

‘bonded to the upper surface A of the rear body sheet 3 by deans of adhesive

in the second bondi ng zones S2 extending transversely of the first and
second front body sheets 2A, 2B -14 except the cutouts 6 destined to
define the neck-opening. [Sixth step The sixth step ( f ) is a step of
bonding the first and second front bqgy.sheets 2A, 2B, the sleeve nenbers
4, 4 and the rear body sheet 3 together in third bonding zones S3. On the
sixth step ( f ) , a folding device 118 folds the transversely opposite

si de edg e;Le Y t h | psr rf.aces A of
the fi rs?ﬁeﬁcﬁltsgc%%d%?g%? tbrg%g%shha}et%? g}}k gﬁéﬁfﬁ% \sé%r?a%%ngr?&?hteh?i rst
and second front_ bo sheets 2A, 2B, the sl eeve nenbers 4, 4 and the rear
body sheg'tmyiatr‘léi RRRRA M ¢RAS hday hAbd Ofoidien § LasEs memkes ¢hdi ng i n
the longitudinal direction along the transversely opposite side edges 3a,
3b of theexteend budwagidebeydnd [ty trahsyeegkelyheppesite Is islecpdgeg 2a) s a
steg of cutting the f first and second front body sheets 2A, 2B and the

rear bodymheettie orntesdyasidestep (g), at a position slightly behind
t he second bondi ng zones S2 "as viewed in the |ongitudinal direction, a

cutter 1 sheets 2A, 2B, 3 transversely of themand, at a
predeterﬁﬁlrg %i%‘?ﬁﬁe ahead of the belt nmenbers 5, 5 as viewed in the

| ongi tudi nal direction, the same cutter 119 cuts these sheet 2A, 2B, 3
transversel y of TRhéMind §Lep (§)alper spfrn iafe divddisgohhagirent deedipsabl e
Jacket s:t;LeSet 2 in a first front body sheet 2A and a second front body
sheet 213. On the third step (c), the front body sheet 2 and
the sleeve member 4'are cut a.long théir center lines Y1, Y2,

.. respectively, by acutter 108, 'J.‘he front body sheet 2 is divided
in the first front body sheet 2A lying on the right side of the
center lines Yl,VYZ and the second front body sheet 2B lying

? 6n the 1eft side of the center lines Y1, Y2 as viewed in the
_IOngitudinal direction.

[Fourth step]
The fourth step (d) is a step of i‘nvértivng'thve_relative
position of the first front body sheet 2A and the second front
.body sheet 2B. On the fourth 's.tep (d), an inverter 109 inverts
the relative poéition of the fir.s't and second front .body sheets
24, 2B so that the first front body sheet 2A may lie oh thé left
side and the second front ioody sheet ZB. may lie on the right‘

side as viewed forward in the longitudinal direction. Such

inversion of the relative positidn may be achieved by




1 made using the process as the sleeve nenbers 4 have been laterally
spread. As seen in Fig. 3, the upper garnent 1 conprises the first and
second front body sheets 2A, 2B and the rear body sheet 3 bonded together,
a pair of the sleeve nenbers 4, 4 attached to the upper ends of these
sheets 2A, 2B, 3 and extending outward fromthese sheets 2A, 2B, 3, and a
pair of belt menbers 5, 5 partially bqnded to the first and second front
body sheets 2A, 2B in their middl e zonés: The upper garnment 1 has the
neckline defined by a pair of the cutouts 6 in the mddle of its upper end,

a hemine defi.ned by its | ower .end apd frong slit=like opening 8

ext endi n§ gilxﬁeaéhe%{ﬁai%ﬁﬁgﬂ'ngnfd‘qm{;eﬁﬁﬁsz%f Epﬂtg BRSLY neWRRSItonshe

upper ends_of the front and rear body sheets 2, 3 except the Cutouts 6 bf ,
t he necklafheng«asf fhegeptwo sbeetisold d@BsnaBbedioneditot es hewtositdisrear body

sheets 2, 3, the sleeve nenbers 4 and the belt nenbers 5 may be carried out

usi ng suidpidseddhestve et shede as hot nelt adhesive or suitable sealing
techni que such as heat- or ultrasonic-sealing. Bonding of these sheets may

be achieved in cr_q.{g ' i r .t t.ent g]e. in f the sheets 2, 3
may be carried Aou ]'ln?)'p gg’?ﬁfy%%%‘?%g”? 1%1%1%& %g‘)‘ eef%%;:aﬁrg%gﬁgpﬂé {S%%ntot her
cutting technique utilizing |aser rays or ultrasonic wave. The front and
rear bodf%‘ﬁ%?ﬁi‘aeﬁs 2R, BB BpyeRefRHurerted s ghe cantoydst ReobdthesRnber s
5, 5 are preferably nade of a nonwoven fabric formed by thernoplastic
fibers suilteets 2Asp2h avedppesesl/tn éath ickthmr andeplabdedwideobyoside f abri c.
Taking account of noisture-holding property and rigidity to be inproved,
' ' in arelationship of plane symmetry. The side edges 2a, 2bwhich
have been the transversely opposite side edges 2a, 2b of the
undivided front body sheet 2 now define side edges 2a, 2b of
‘the first and second front body sheets 23, 2B closely adjacent
and opposed to each other. The 1ongitudihally opposite ends
4a, 4b of the sleeve member 4 is now placed upon each other.
‘Laterally inversion of the relative position of the first and
second front body sheets 2A, 2B enables the sleeve member 4
‘longer than the width of the front body sheet 2 to be attached
- to ‘the jacket 1 without being restricted by the width of the
front body sheet'z.
The fourth step (d) inCIudes a step of bonding the paired
belt members 5, 5 to the upéer surface A of the first and second |
front body sheets 2A, 2B, respectively. While the diagram
illustrates the belt members 5, 5 to be bonded to the upper

surface A of the first and second front body sheets 2A, 2B after

| the relatiVe position of thes'e sheets 24, 2B have been inverted,



particularly preferable stock material for these nenbers includes a spun
. bond, a point bond or nelt blown nonwoven fabric having a basis wei ght of
50 - 100g/ nm2 each contai ni ng dependently rayon, nylon, pulp or a mxture
t hereof . Useful stock material for these sheets further includes a

nonwoven fabric made porous to inprove its noisture-perneability, a

nonwoven fabric enbossed to generate_ﬁg[egularity and thereby to inprove
its cushioning property or nonwoven fabric treated to have an elasticity.
Through the first step (a) - the seventh step (g), the production line as

om 101 ng Toue- 8 1ER PR FLBaf Facbons K% BR1iiharerhcnn & sRobhe tbta Lo

measure a rotary speed of the rolls, a control device electrically
connect ePRhSERERA EeoRie bodYpliced 2B, 2B dafose the relativieposivier al so
el ectri:caTly connected to said control device to achieve proper

posi ti oniof) titese ttwo sieebts 220, 2B Frar tnpépeed. one upon anot her or when
the sheet 2 is placed upon the sleeve nenber 4 , on one hand, and to

control the ratga b W& Bes Rinfbmitasd 2,25 ig.aaﬂgrrow%cﬁq%uﬁ%?e%/ﬁzéfg”ber 4

should be fed. A programto optimze runni ng envi ronmen
productiqn line.is storedd%'ﬁl a nmenory aof said control device. The, process

accor di nd"d9F (3 HNRAKRD pag ﬁﬁéiﬁﬁnggaBFénﬁﬁﬁﬁﬁeerﬂﬁﬂ?si be made

merely by bonding the body sheets, the s|leeve nenbers and the belt nenbers
t oget her Sk §dg@secbavySandebongitudinal lyoppositteeentls Snabdes Bhe
manuf acturing cost to be remarkably reduced: In addition, the process

accor di ngoé Xk trkémbe 1y 51t 1 D Forwadd paieusy’ palcnati pAedefeiRiBméd on of
t he sequential steps, instead of adopting discontinuous stitching steps of
(PG MOUgnEded 11 WTRERY6RrP PELEUC] Bl ¥nBEh A PluddiTry or e C L AT
| belt members 5 are stored and including suction means in the
‘longitudinal direction. Each pair of the belt members 5, 5 are
coated on their rear ends with adhesive by an adhesive cbating
device 111 interposed-between said delivery roll 110 and a
suction drum 112. These‘belt members 5, 5 are then hold on a
~ peripheral surface of said drum 112.
| ‘The belt mgmbers 5 moving together with the peripherél
surface of the drum 112 is so controlled that each of the paired
belt members 5, 5 has its transverseiy opposite,side edges45a,
5b extending in p.arall_el to the transvérs ely opposite outer side
edgeé 2c, 2d and lie at a predetermined distance ahead of the
sleeve member 4 as viéwed in‘the'longitudinai direction.
Passing between the c.ontacting surf'aces of the drum 112 and the

roll 113, these belt members 5, 5 are bonded to the first and

second front body sheets 2a, 2B, :espectively, by means of



1. Process for making a di sposabl e upper garnent conprising the steps of: (
a ) continuously feeding forward a front body sheet nmade of a nonwoven
fabric in a longitudinal direction thereof, said front body sheets having
upper and | ower surfaces, transversely opposite side edges extending in
said longitudinal direction and a center |ine extending in said

| ongi tudi nal direction to bisect a qu?psion of said sheet in a transverse
direction therebetween said transversely opposite side edges, and cutting
of f portions fromsaid front body sheet to forma neckline each descri bing
a ponvexa%H{¥SN%5tending .fromsaid transversely opposite side edges toward
sai d center ime;” (b) feeding sleeve nenbers made of a nonwoven fabric
forward in said |ongitudinal direction one by one, each of said sleeve
nmermber s: [Faifd d to be longer in said transverse direction than in
said longitudinal direction and having, in addition to wist-openings at

its |ongitudi naheyf bppositiep eayiis 4 e8ppaif Nehding theNt £Fst bAg suddyli ng in
said longitudinal direction to bisect a dinmension of said sleeve nenber in

Salg LT AR by’ SHddh B 2D %d NS | R IAP hdBITDPTs RO Gl UPPET

surface of said f eet wmth the center 1ine o Sal'd front
body sheet cqincidin i.th the center. |ine of said sleeve nepber and

bondi ng S’aﬁrﬁﬁé\geg\%’e%e%er %)B §§F‘d F't“'Eht sheR{eincthe; Fed¥ (RQdpsihRsly zones
extending in parallel to and on both sides of said center line slightly
ahead of X&te@redcRnidaaiivany rollclidcis dont imniansyfedbfdywahdein and
sai d sl eeve nmenber along said center |ine and thereby dividing said front
~body sheeathe rienditwdifabntiikedyisheals |a/i mip orol he 1ni6gotdtds of Hai d

~center Line and a second front body sheet Iying on the left
adhesive coating device 115 interposed between the delivery
roll 114 and the nip roll 116 coats the upper surfacé A of the
rear ’body ‘sheet 3 with adhesive along transversely oppos itéside
edges 3a, 3b as well as along portions of respective lines
‘transversely extending between the opposite side édges 3a, 3b
- 0of the rear body sheet 3.

Passing between the contacting suffaces of paired nip
rolls 117 opposed to each other, the first and second front body
sheets 2A, 2B are placed upon the rear body sheet 3 with the
transﬁersely opposite outer side edges 2c, 2d of the first and
second front body sheets 27, 2B coinciding with the center line
'¥3 of the rear body-sheet.3. Simultaneously, the respective
lower surfaces B of the first and‘second front body sheets 2A,
2B are bonded to the upper surface_A of the rear body sheet 3

by means of adhesive in the second bonding zones-szbextending

~transversely of the first and second front body sheets 2A, 2B



side of said center line as viewed forward in said |ongitudinal direction;
(d) laterally inverting a relative position of said first front body sheet
and said second front body sheet so that said neckline cutouts of said
first and second front body sheets are opposed to each other in a

rel ati onship of plane symmetry; (a) continuously feeding a rear body sheet
forward in a |ongitudinal direction thgreof, said rear body sheet having
upper and | ower surfaces, transversely opposite side edges extending in
said longitudinal direction and a center |ine extending in said '

| ongi t udi g Lr [ i segt a.trgnsverse,di nepnsion of said rear body
sheet.betﬁgéﬁggafgétggﬁégggsél§68g58§atgosgﬁglgﬁgﬁg? BPakrABeRkRgs espect i ve
| ower surfaces of said first and second front body .sheets upon an upper

surface L[913Bh ¥¥eRhid rear body sheet with respective inner side edges of
said first and second front body sheets .lying adjacent to each other and

extendi ng in sdllie Samghtatbmalf )dis acitiepio £ Gondidighenavict kst th S8RbRE | | ne
of said rear body sheet, and bonding said first and second front bogy

cheet s LoreokS ety ahabl 861 ab) SHEULIAIAS TS I ARSI BILLY |

behi nd sai d sl eeve nmenber an i

fol di ng Ld transversel osite side edges of said rear body sheet onto
t he resngé&eglﬂ%%eﬁ §89¥58E bR é%ﬂ-’éﬂfh 1ngrga08e80%3 - f IYhtthsodixtheet and
bonding said first and second front body sheets, said sleeve nenber and

sai d rearSE8R Dheat faldingdriicedddhéolds the tdanesvdinsglyooppoeitendi ng
in said longitudinal direction along the transversely opposite side edges

of said fsbme eiges e thedyealcbbay £Bee€tUd lort® thal r@s@%%it_tib@nug#éﬂht! y
behi nd sai d second bondi ng zones as viewed in said | ongitudinal rection,

sai d firssuspsces ook fumdite A sheddee iy £33t B‘Sﬁ&éggx@gﬁggﬁg 28, and

cutting, at a position at a.predeterm ned di Stance ahea eve
et ASTN WG paRedd eh@ PLLUE IR LSS k00ne NSEE SSSS 581 ¢
the sleeve members 4, 4 and the rear body sheet 3 are bonded
together in the third bonding zonés S3 extending in the
longitudinal direction along the transversely.dpposite side
edges 3a, 3b of the rear body sheet 3.
[SeVeﬁth step]
~ The seventh step (g) is a step of cuttingAthe first and
second front body sheets 2A, 2B and the rear body sheet 3. On
vthe seventh step (g), at a position SIightly'behind the second
bonding zones Szbas viewed in the 1ongitudinai direction, a
cut'ter 119’cuts tlhese sheets 2A, 2B, 3 transversely of them and-,
at a predetermined distance ahead of the belt members 5, 5 as
viewed in'thellongitudinal directiqn, the same cutter 119 cuts

these sheet 2A, 2B, 3 transversely of them.

Fig. 3 is a perspective view showing the disposable jacket |



2 . The process according to Claim1l, wherein, said step ( d ) of inverting
the relative position of said first and second -21 front body sheets
conprises a step of feeding narrow belt nenbers nade of a nonwoven fabric
successively pair by pair, each of said belt nenbers having |ongitudinally
opposite ends | and transversely opposite side edges, placing said belt
menbers upon the respective upper surf,aces of said first and second :front
body sheets so that, at a predetermnmi ned distance ahead of said sleeve
menbers as viewed forward in said |longitudinal direction, the transversely
opposi te .side, edges of said belt nenber extending in parallel tq the
transver seMAdHoTERE Hhf ePreFgEs e8§e§li’8f sgtaegef %‘reé‘ibeé'ﬁd LR B8t body
sheets, and bondi ng respective rear ends of said belt nenbers to the
respect i V@tgnsdrlys speead. of Asaseehi rigt Rigl s¥cohbef npperbgiyrmemetls:

. A3L. AAL. A AFsr. A@\9. A. AL. AY% A" _. Aa . AL. Al sr. A. . A@L. AyL. A3As. Aa2. AL. AL. A,

L. A $Pg2stuprises the first and second front body sheets 2A, 2B and_the
?v{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] cal] cal c: a] ca] ca] caJca]c

. 0 .
317\(/:v/aj] ;gq%ﬁ‘f"] xlg %lbg?% ?(é:lé# @Fééﬁ%f@%?%ﬁ %g] c"’laFSl é]rc%f 5‘ é’]ec 3}88]’8&]‘%‘5’?%% cajcalc
I'Y: y9yOm gK4 mhb
] or] chbru b AF EAFETL ke KO CAPREY Coh 8 4] A FOERLS] 8By CAPerd (#4.] ok] ok
'S/ %
]#? g ??] S?el'xgtéé]nclghm %&WM@&M wihese Yhert]sc 2pGaRBa] 3a] anfica] pajradfal ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calca]ca]cal & 3' A" (c)

))) belt members 5, 5 partially bonded to the first and second front
*\**r4\Wh++, O, -*-"N--- . R ..//Z//}xsnid_Z]]]ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]l

5355 @ ASTBbCURREDY o torbo0s o SREPLs PrERecs) B CRBer cdpfiirtt co cal

cal oal o2 o3l SRS Ao Y o7 eeboalealed glsaleg S o

?F???2?7@MAJABB6C) xsni d_Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]calca
] ca] ca] cddkaodalits] ephpen|anw c 2] bent ihe deafinsd byl 50 GOGER? BRODEYEE- Fi FFF

FGHRH~HHHHS1 ul 11 0JqJJJ*Kf K} xsni d_Z] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
}\I(\:/ﬁI}\I& a] cad cifent csl ted Tike afsen Dag C8] ert 6Ad Lag Clié twden] €hé Caph&KKahd LOVVVIN

o o] ta] oD aitda DTS Gppet lohlehkCH| C e LpRLE A fids B8 EReraggtcal calC

calca] ca ca] a) cal kSpS

VVUVC VWS Yn dzzzz([hl[[J (\d\\\"]-]l0 snid £ i}_}ca%c calcalcalc
ajcalcalc caaﬁ%a%égfgg] %a]:’{:éxc?aﬁp&]t@%] %Qfg‘éﬁ:%éﬁzy %‘ C Eg i) cajcalc
aJcalg]!ryr~~ " O . aMaaaa- bbMcc>d~ddd' e, eh} x} xsni d_Z%] ] ca] ca].ca] ca] ca] ca]
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ca]ca $Pgi K- 10%& ()- "t10%& ()-, :10%& ()-F 10%& ()- Z10%& ()-F"
10% &' () -body kreeXs -223d° Ahe sleeve members 4 and the belt members 5
10%F(!'10%& ()-M#!10%& ()- 'L'10%& ()-! X $109%65& ()-& NOf 109&' ()-F
10% & () -m&p B&lcadPiddBit using suitable adhesive agent such as hot

melt adhesive or suitable sealing technique such as heat- or

ultrasonic-sealing. Bonding of i:he'se sheets may be achieved

in continuous or intermittent mode. Cutting of the sheets 2,

3 may be carried out not only using a cutting die but also using

the other cutting technique utilizing laser rays or ultrasonic

wave.

The front and rear body sheets 2, 3, the sleeve members
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of moisture-holding property and rigidity to be improved,
particularly preferable stock liiaterial for these inembers
includes a spun bond, a point bond or melt blown nonwoven fabric
having a basis weight of 50 ~ IOOg/m2 each containing dependently
rayon, nylon, pulp or a mixture thereof. Useful stock material
for these sheets further includes a nonwoven fabric made porous
to improve its moisture-permeability, a nonwoven fabric
embossed to generate irregularity and thereby to improve its
cushioning property or nonwoven fabric treated to have an
velasticity.

Through the first step (a) ~ the seventh step (g), the
production line as has been described heretofore utilizes an
optical sensor comprising an emitting optics and a receiving
optics, a rotary speed sensor adapted to measure a rotary speed
of the rolls, a control device electrically connected to these
sensors, and movable devices and a driving device also
electrically»connected. to said control device to achieve proper
positioning when the sheets 22, 2B, 3 are placed one upon another
or wkh‘en the sheet 2 is placed upon the sleeve member 4, on one

hand, and to control the rates at which said sheets 2, 3 and
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running environment for the production line is stored in a

memory of said control device.

The process éccording to this invention enables the
disposable upper garment to be made merely by bonding the body
sheets, the sleeve members and the belt members together using
adhesive or sealing technique and thereby enables a
maﬁufacturing cost to be remarkably reduced. 1In additién, the
process according to this iniréntion adopts continuous running
and automation of the sequential steps, instead of adopting
discontinuous 'stitching steps of relay mode and thereby

improves a productivity per unit time.
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and a center line extending in said longitudinal direction to
bisect a dimension of said sheet in a transverse direction
therebetween said traﬁsversely oépos ite side edges, and cutting
off portions from said front body sheet to form a neckline each
describing a convex curve extending from said transvérsély
opposite éide edges toward said center line;

(bj feeding sleeve members made of a nonwoven fabric
forward in said lohgitudinal direction one by one, each of said
sleeve membérs_being ‘shaped to be longer in said transverse
direction than in said longitudinal direction Vand having, in
addition to wrist-openings at its longitudinally opposite ends,
respectively, 5 center line extending in said longitudinal
direction to bisect a dimension of_said sleeve member in said
tra__nsverée direction, placing the single sleeve member upon an

upper surface of said front body sheet with the center line of
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(c) cutting said front body sheen and said sleeve member -
along said center line and thereby dividing said front body
sheet in a first front body sheet lying on the right side of
said center line and a second front bndy s_h'eet lying on the left
side of said center line as viewed forward in said longitudinal
direction;
(d).‘ laterally inverting a relative position of said first
'vfront body sheet and said second front body sheet so that said
neckline cutouts of said first and second front body sheets ‘are
| "oppc.as.ed to eacn othér in a 'rel_af.ionship 6f plane sYnunetry;
(e) continuously feeding a rear body sheet forward in a
longitndinal direction thereof, said rear body sheet having
"upper and 1ower.‘ surfaces, transversely opposite side edges
_-extendinq in said longitudj.nal. direction and a center line
 extending in said longitudinal direction to bisect a transverse
dimension of said‘ rear body sheet;between said transversely
opposite side edgé's, placing the respeétive lower surfaces of

‘said first and second front body sheets upon an upper surface
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bonding zones lying slightly behind said sleeve member and
extending in said transverse direction;
(f) folding said transversely opposite side edges of said
rear body sheet on1';o the respective upper surfaces of said first
and second front body sheet and bonding said first and second
* front body sheets, said sleeve member and said rear body sheet
- are bonded together in third bonding zones extending in said
-longitudinal direction along the transversely opposite side
~edges of said front and rear body sheets;
(g) cutting, at a position slightly behind said second
bonding zones as viewed in said longitudinal direction, said
first and second front body sheets and said rear body sheet in
- and cutting, at a positioh‘at a predetermined distance ahead
_:o,f said _sleevé membér as viewed in said longitudinal direction,

these sheets in said transverse direction.

2. The process according to Claim 1, wherein, said step (d)

of inverting the relative position of said first and second
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and transversely opposite side edges, placing said belt members
upon the respective upper surfaces of said first and second
front body sheets so that, at a predetermined distance ahead
of said sleeve members as viewed forward in said longitudinal
direction, the transversely opposite side edges of said belt
member extending in parallel to the transversely opposite outer
side edges of said first and second front body sheets, and-
bonding respective rear ends of said belt members to the

respective upper surfaces of said first and second front body

sheets.



