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"METHOD AND APPARATUS FOR MAKING AN UNDERGARMENT HAVING
OVEBLAPPlNG OR BUTT-TYPE SIDE SEAMS™

Fleld of the Invention B
The invention relates to a method of making an undergaiment having side seams

from a substantially two-dimensional web, the web having two longitudinal sides and a
first transverse edge extending transversely to the longitudinal sldes
Background of the Invention

From EP-A- 0 187 728 (Heran) a disposabie absorbent article is known having
manually tearable side seams. The seams may be butt-type seams or overiapping side
seams. _

WO 93/09742 describes an absorbent article having q;(erlapping ultrasonically-
bonded side seams. -

It is an object of the present invention to provide a method for producing an
undergarment, in particular an absorbent articie, having strong gide seams, wherein the
sealing areas can be accurately positioned in a sealing conﬁ_gd"ration in a reproducible
manner. -

1t is another object of the present invention to provide a i‘hethod for producing an
undergarment, in particular a disposable absorbent article, hawng side seams which can
be easily manually separated.

it is a further object of the invention to provide a memod for producing an
undergament having aesthetically looking side seams while pmduang little trim and
operating at high speeds.

it is another object of the invention to provide a meihod for producing an
undergarment having an elasticized waist providing accurate process control and small
variability in the placement of the side seams. )

It is a further method to provide an apparatus for carryiné"'out the above method,
which apparatus is of relatively simple construction, and aliows %ﬁghspeed formation of
the side seams. |

Summiary of the invention

The method according to the invention comprises the steﬁgt of:

- transporting the web in a substantially flattened positiﬁr*?on a transport means
along a transport trajectory, o

- cutting the web along a second transverse edge to form a two-dimensional pre-
form, the pre-form comprising the first and the second transverss edge of the web and
two longitudinal edges, each longitudinal edge having two wa:g sections and a crotch
section located intermediate the waist sections, a sealing area bemg located adjacent
and inboard of each waist section, o
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- .' grrpprng the pre-form adjacent each warst sectron wrth gnpprng means in four
gnpprng areas, the gripping areas berng Iocated near each sealrng area,

- jointly rotating at least the gnpprng means. whrch hold the gripping areas in the
regron of the first transverse edge around a ﬁrst axrs of rotation extendrng substantially
'parallel to the transverse edges of the pre-forrn to place the first transverse edge -
generally parallel and opposrte to the second transverse edge‘ ' _ y

- ' superimposing ‘the sealrng areas whrch are located along the same longitudinal
side in a contacting relatronshrp, o e

- Jornrng the supenmposed sealrng areas |n a sealrng means thus forrmng the
absorbent artrcle, and

- releasing the absorbent artrcle from the gnpprng means. :

" The method accordrng to the rnventron doubles over the pre-form along its
transverse center line and accurately places the. sealrng areas of the pre-form in a
superimposed relatronshrp The method rnvolves a controlled handover of the pre-form
from the transport means to a foldrng-and-sealrng unrt wherem the position of each
seallng area dunng all phases of the transport step and the handover step is clearly
defined. _‘l'hrs allows for hrgh speed formatron of. the undergarment’s side seams with
Irttle process vanabrlrty Thrs is especrally rmportant in.case the transverse edges of the
pre-form are elasticated and therefore need to be confined to a stretched state in all
phases of the transport- and sealrng process

The seams that are forrned can be butt-type seams whrch are made by
'supenmposrng the sealrng areas in the regron of the first waist. sectrons with their interior
sides onto the rntenor srdes of the sealrng areas rn the regron of the second warst
sections. For the butt-type srde seams the sealrng araas m the regron of each waist
section are located on the same side of the pre-form L

_ ina preferred embodiment of the method aocordrng to the rnventron the step of
supenmposrng the sealing areas compnses rotatrng eaoh gnpprng means around a
respective axis of rotatron extendrng generally parallel to the longrtudrnal srdes of. the
pre-form to place the sealrng areas which are located along the same longrtudrnal side in
an overiapping relatronshrp, to fomt overlapprng srde seams In the overlapping side
seams the sealrng areas rn the regron of the f rst warst sectron are located ona drfferent
~ side of the pre-form than the sealrng areas in the regron of the seoond waist sectrons

By oonsecutrvely rotatrng the ears of the absorbent artrcle perpendrcularly to the
plane of the pre-form the sealrng areas are made to overlap and can be contacted for
instance by an ultrasonrc seallng unrt to attach the overlapprng sealrng areas
Overlapprng srde seams are located in the: plane of the srde panels of the ﬂnrshed
undergarment Hence the seams are of pleasrng aesthetrcs and are wearer-fnendly
Furthermore, in case the undergarment is formed by a drsposable absorbent article, the

- overiapping side seams have a hrgh shear strength- but can easrly be manually detached
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for disposal of the absorbent article. The overiappmg §9ams may altematively be
connected by mechanacguasteners, such as Veicro® hoﬁk t)@e and loop-type matenials
or by means of adhesive tapes. Such re-fastenable ssams gan be undone by the user
without ripping the article and can be reclosed for further use,.

The longitudinal sides of the pre-form are pmfet_égly parailel to the length-
direction of the web, such that each preform has the same width as the width of the
web. Altematively, the longitudinal sides of the preforms are formed by the transverse
side of the web, such that the preforms are transported with their longitudinai sides
perpendicular to the direction of transport. ‘

The web from which the absorbent article is formed comprises a flexible material,
which may be a woven fabric, a non-woven material, a__ﬂ)enn_oplastic film or any
combination or laminate thereof. The undergarment formed liy the method according to
the invention can be re-us_able and may be used in cotgbinaﬁon with disposable
absorbent inserts. Such inserts may comprise a liquid-pawious topsheet, a liquid-
impervious backsheet and an absorbent core interpased theregetwee

An embodiment of the method according to the :nvermgn comprises the steps of
forming the web by combining a liquid-impervious backsheet, an absorbent core and a
liquid-pervious topsheet, such that the finished undergarment. gfter formation of the side
seams is a disposable absorbent article of the pull-on type. Disposable absorbent
articles of the pull-on type are characterized by having pre-formed side seams instead of
the usual mechanical or adheswe tape fasteners.

The web from which the undergamment is formed may bg of elastic or elasticated
material, such that the web is elastically extensible. If the wap is of substantially non-
elastic material, the method according to the invention comprisgs a iength compensating
step. In the length-compenséﬁng step, at least the first axis of rotation is displaced to
prevent stretching the pre-form in the direction of the longitudinal edge, when the pre-
form is doubled-over along its transverse center line.

When overtapping side seams are formed, a mdm-cggnpensahng step in the
direction of the transverse edge may be camied out. in this s;gp the distance between
the gripping areas located in the region of the same transvarsegagge is decreased. This
prevents stretching of the pre-form in the direction of the transverse edges when the
gripping means are rotated around their gripper axes.

The need for length or width compensation of the pra-fngn. depends on the way
the pre-from is folded. If the pre-form is folded around an axis which is located on the
concave side of the fold, a lengt_h-compensation step is reqﬁé(gd. If the pre-form is
folded around an axis which is located on the convex side ¢f the fold, the pre-form
material is gathered by the folding and no length compensation iﬁnecessary

In an embodiment of the method according to the mvent:gn the gripping means,
after gripping the article, are rotated around a main axis which extends generally
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transversely to the longitudinal srdes of the web towards a statronary or rotating sealrng
unit. In this embodiment the gnpprng means are rotated towards and away from the
transport trajectory of the web. In this way a number of gnpprng means can be placed
onto the main axls and can consecutrvely be rotated towards and away from the
transport means carrylng the web such that hrgh speed seallng of the pre-forms is
effected. ' - f

Preferably the’ gnpprng means are rotated tangentlally to the transport trajectory
at a velocity which is substanttally equal to the speed of transport of the web along the_
transport trajectory Hereby the relative. velocrty between the gripplng means and the
web is made substantrally zero ‘such that handover from the transport means onto the
gripping means can take place ata continuous speed of transport of the web. '

An apparatus for carryrng out the method accordrng _the invention compnses at

. least one folding-and-seallng unrt, which foldrng-and-sealrng unlt has:
- 'a first and second carier arm each carrier arm berng hrnglngly mounted on a
hrngrng axis, the hrngrng axes extendrng generally transversely to the carrier arms
- - gnpplng means attached to each carner arrn for grlpping the absorbent artrcle in
four gnpprng areas, - :
- ‘carrier arm- actuating means for rotatrng at least one carner arm around lts
hrnglng axis to a seallng posltlon and : .
- sealing means for contactlng the artrcle in the sealrng areas when the camer
ams and gripping means are in the sealing posrtron -

' Ina preferred embodrment. each carrier arm ts |n ‘one polnt attached to a
connectrng arm 'Each connectrng arm isinon one end attached to a hrnge pornt that is
compnsed ina lower member whlch is dlsplaceable relatrve to the htngrng axes of the
carrier arms, along a center line. The center line is loceted mrdway between the hrngrng
axes and extends generally perpendrcular to the hrngrng axes in this manner an

umbrella-type construction is forrned Thls constructron ls relatrvely srmple and
accurately operates at hlgh speeds By varylng the drstance between the hinging axes
on which the' carner arms are suspended and. the hrngrng pornts of the connectrng arms
the opposed camer ams are moved outwardly and rnwardly respectrvely The umbrella-
type mechanism allows accurate alrgnment of the sealrng areas in a slmple and '
reproducible manner. : :

- Each gnpplng means may be rotatable around a respectwe gnpper axrs whrch is
positioned generally parallel to the camer am'ls the apparatus compnsrng gripper
actuatrng means for rotating each gnpplng means around the gnpper axes to a seallng
posltron By rotation of the gnpprng means around ‘the gnpper ‘axes, overlapprng srde,

 seams are produced The actuatrng means for rotatron of the grippers may be formed '
by a contactrng element whrch engages ‘with the gnpprng means upon rotation of the
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carrier arms and which guides the grippers to rotate around their gripper axes, or by
other actuators, such as gans, springs or wires.

in a further embodiment of the apparatus according to the invention, each carier
arm is connected with its hinging axis to a first end of a reﬁgecﬁve pivot member, the
second end of each pivot member being rotatably connected to a central pivot axis
located on the center line and extending generally parallel_;tb the hinging axes. By
rotation of the pivot members around the centered pivot a;as a tength-compensation
takes place which prevents deformation of non-elastically extqgisible webs.

Another embodiment of an apparatus according to the, invention comprises two
distance-control arms, each distance-controi aftm being u}ith one end hingingly
connected to a respective connecting artm and being with another end hingingly
connected to a respective hinge point in the region of a centerline.

The distance control arms in cooperation with the connecting arms impart a
unique position to each gripping means throughout the whole gripping and sealing cycle,
for each position of the connecting arms.

in a preferred embodiment, the gripping means are formed by vacuum grippers,
compﬁéing a perforated surface across which a pressure differential is maintained.
Such grippers can easily engage in a non-damaging mannat with the web and can
quickly be disengaged by switching off the vacuum and by vemmg the grippers.

Brief Description of the Drawings

Embodiments of the method and apparatus in accordance with the invention will
be described in detail with reference to the accompanying drawmgs In the drawings:

Figures 1 and 2 show embodiments of an undergarment having overapping and
butt-type side seams respechvely.

Figure 3 shows a top plan view of a two-dlmenswnal pre-form for forming an
absorbent article having side seams,

Figure 4 shows a crass-sectional view of the article of ﬁgyre 3 along line |-1.

Figure § shows a schematic side elevational view of a.folding-and-seaiing unit
according to the invention in the gripping position,

Figure 6 shows a top elevational view of the apparatus of ﬁgure 5,

Figures 7 and 8 show a side elevational view of the apparatus of figure 5 in the
sealing position, ;

Figure 9 shows a schematic front elevational view of the-apparatus as shown in
figure 8, -

Figure 10 shows a schematic side elevational view of ‘an embodiment of the
apparatus according to the invention in an altemative sealing position,

Figure 11 shows a schematic side elevational view of an embodiment of an
umbrella-type apparatus for formmg side seams, -
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Fxgute 12 shows a cms:-se:uonal view of an umbtclla-type appamus for fonmng side
 seams in the: gripping position,
Figure 13 shows a crosa-secuonal view ofan umbtella-type appamtus for forming side
seamsmtheseahngpounon
_ngumld—l?shnws:hzmucndeelevauonalmwsofthegnppmgandmhngphwnf
anumbnﬂa—lypeappmm
Figure 18 shows a top crcss-secnnnal view ot‘the umbxeuntype appmnu of ﬁgms 12
‘and 13, '
Figures 19-23 show cross-sectional views of dxffemt embodxment of two-dimensional
pre-forms for forming undergarments having side seams, .’
-Fxgumuandzsshowaachamahctopplanvxewofawebftomwhxchthepre-fmmsm
cut in a length-wise and in a cross-wise direction respectively; .
ngureZﬁshowsuchemancwpwewofthegnppmgmdmhngmummfmumof
a bult-type side seam, = -
F:gureZ?showusclmncmpmofdxegnppmgzndmhngmeamonformanonuf
a combined overlapping and butt-type side seam, and |
Fxgmzsmowsaschemncmpmohhegnppmgmdmhngmonfonumnnof
aﬂuee—hyeruverlappmgndesam . I

ngmlﬂmaﬁmshedmdetgml mparumhndupunbhahmbemuucleof
thepuﬂ-ontypehavmgafmmpmdSmdabackpamls.Theﬁnmpmdmdmeba:k
paudm)mnedtogethe:atmemofoveﬂappmgmm7 9 to form a three
dmnomlduponhlegamenthavmglegopmmgsu, 13andawmtopmmg 15. The
mmms79mhmdhywalappngpmsofmeﬁommd3andthehackpmd5
anﬂcmhavefammhhcbamﬂmﬁuﬁﬂuupﬁbsbmmgm(m
meplneofmmmmkpands)mdan,mmﬁemdmmuamsbh
awabmuhdc,beuﬂymapmfmmuvﬂohuudm{mm&ewm

Aimmdy,meoveﬂzppuummmaybepmwvmwpemmu
commgpamhuofhwk-typemdhuptypemmm “Thess patches may be located
pmﬂdm&endums..?QmmthWm&cﬂumrhema?Q
Ahtematively, the side seams may be joined by adhesive tape w@ps extending
puwﬂicuhﬂymme'm79'mquypemﬁngmsoradhaivenpe
Mmzmmamdﬂbymemmmmmmmmnﬂgmem
Afmmmhubenamhdmam.mem79mbemmedfor

mmmof&:mndeofmeamdemdmaﬂsmwbzr&dmdbymemfor
further use.

RECTIFIED SHEET (RULE 91)
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The waist opemng 15 and the leg openings 11,13 are elasticated so that they
contract and snugly fit around the waist and legs of the wearer to provide gasketing
seals which prevent liquids of leaking from the garment 1.

Figure 2 shows an undergarment 1 having outwardily l@ated butt-type seams 16,
18. The butt-type seams 16, 18 are made by folding the pre-fprm, or biank, from which
the article 1 is formed along its transverse center line 19 and superimposing the sealing
areas that are located on the same surface of the blank in g face-to-face relationship.
The seams may be formed by pressure bonding, ultrasq_#;c bonding, heat sealing
adhesive attachment, or mechanical attachment.

The sealing line 14 of the butt-type seam is preferably located inboard from the
outer periphery and leaves the outer edges of the seam unattached in order to maintain
a soft edge.

The butt-type side seams 16 and 18 may be Iocatad on the inside of the
undergarment 1. Inner seams can be obtained when the pre-form, or biank, of the
undergarment is folded along its transverse center line 19 8p that its inner surface if
facing outwardly upon formation of the seams. Subsequenﬂytby an inverting step, the
seams 16 and 18 are tumed inwardly.

The undergarment 1 as shown in figures 1 and 2 can. compnse a single layer or
multiple layers of woven or non-woven material, and may comprise a thermoplastic film.
The undergarment may form a re-usable diaper holder which is to be used in
combination with a disposable absorbent insert core. Prefe}ably. the undergarment
forms a unitary disposable absorbent article, in which a !lquldu;mgermaable backsheet,
an absorbent core and a liquid permeable topsheet are combined to form an integral
structure. e

As used herein, the term "absorbent article" refers to ggvices which absorb and
contain body exudates, and, more specifically, refers to devices which are piaced
against or in proximity to the body of the wearer to _absorgjgnd contain the various
exudates discharged from the body. The term “disposable" is Jsed herein to describe
absorbent articles which are not intended to be laundered or otherwise restored or
reused as an absorbent article (i.e., they are intended to be digcarded after a single use
and, preferably, to be recycled, composted or othersze disposed of in an
environmentally compatible manner). A "unitary" absorbent agpcle refers to absorbent
articles which are formed of separate parts united together tq_i_ggnn a coordinated entity
so that they do not require separate manipulative parts like a sgparate holder and liner.
The present invention is aiso applicable to other absorbent articles such as incontinent
briefs, incontinent undergarments, diaper holders and _{iz}ers, feminine hygiene
garments, and the like.

Figure 3 shows the pre-form 17, which will be further ;gferred to as "blank” 17,
for forming an absorbent article having side seams. Figure 4 show a cross-sectional
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view of the blank 17 aiong the Irne Il of fi gure 3. The blank 17 compnses a liquid-
pervious topsheet 21, a Ilquld-lmpervrous backsheet 23 and an absorbent core 25
interposed between the topsheet and the backsheet. The blank 17 compnses two
longitudinal edges 27,29 and'two transverse edges 31,33, The Iongrtudmal edges 27,29
and the transverse edges 31,33 form the penphery of the blank 17. The longitudinal
edges 27,29 extend generally in the direction of the Iongltudrnal center line 20 and
comprise cut-out regions whlch are to form the Ieg openlngs 11,13 of the absorbent
article in its assembled’ state The blank 17 compnses waist elasttcs 35, 37 and leg
elastics 36,38. Each longltudrnal edge 27 29 compnses a frst walst sectlon 39 39' ‘and
a second waist section 41, 41' The waist sectlons 39 39' and 41 41' 'of the longltudrnal
edges 27,29 are located on both sides of a central crotch section 40,40' of each edge
27,28.. Each waist section compnses a sealing area 43,45, 47 49. A gripping area
51,53, 55,57 is located adjacent each seallng area 43 45 47 49
" Figure 5 shows a schematxc slde elevatlonal vrew of the apparatus for formrng an

absorbent article having slde seams accordmg to the lnventlon Frgure 6 shows a top_ |
elevational view of the apparatus of ﬁgure 5 A contlnuous web 58 is transported |n a
substantially flattened state along a transport trajectory on a oonveyor belt 73 in a
direction of transport T. A cuttmg means 42 cuts the web transversely across its width to
from individual blanks 17." The blanks 17 are transported |n therr substantlally flattened
state on the conveyor belt 73 ‘which is alr-penneable and runs over a suction box 44,
By suction, the bianks 17 are held ina deﬁned posltion on the oonveyor belt, and the
elastic elements 35,36,37, 38 in the blanks 17 are prevented from contractlng and from
gathering the blanks. ' :

As is shown in figures 5 and 6, a foldlng-and-sealmg unit 59 is located overhead
of the conveyor belt 73 and oompnses gnpplng means ‘80, 61 62 and 83. In figure 5 only
gripping means 61 and 83 are visible. The gnpplng means are. brought in contact wnth’
the liquid i lmpervnous backsheet 23 of the blanks 17 at the four gnppmg areas 51 53 55
and 57 The gnppmg means 60-63 are rotatably mounted on cartier arms 64,65,66 and
67. The carmier ams 64-67 are connected to a frame 72 and can each be rotated
around a hlnglng axis 75 77. The hlngrng axes 75 77 extend perpendlcular to the plane
of the drawing in ﬁgure 5, and. generally perpendtcular to the camer arms 64-67.

As shown in ﬁgure 6, two seallng means 78 79 are Iooeted on each side of the
conveyor belt 73 and can be moved in a drrectron transversely to the direction of
transport T to contact an anvil carner 69. The seallng means 78,79 may comprise
heated elements which contact the anvnl carrier under pressures of between 1 and 105
psi. Because the anvil carrier 69 is slmultaneously contacted by the seallng means
78,79 from both sides and is squeezed between the sealing means, hlgh pressures can
be exerted on the s|de seams. wuthout the need for a heavy and rigid suspenslon of the
anvil carrier 69. ' '
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The carrier arms 64-67 can be rotated upwardly around the hinging axes 77,75
to a position in which thay extend substantiaily perpendrcular to the conveyor belt 73,
and such that the sealing areas 43-49 are brought in proxlmlty of the anvil carrier 69.
This is illustrated in figure 7. The actuating means for rotating the camier arms 64-69
around the hinge axes 75,77 may for instance be formed by levers or gears or any other
known means. .

As schematically indicated in figure 5, the carierarm-actuating means for rotating
the carrier arms around the hinging axes 75 and 77 may comprise a number of gears
74. The gears 74 for instance engage with a complemé@t_tary toothed surface on
suspension arm 70. By moving the frame 72 along the am 70 towards the anvil carrier
69, the carrier anms 64-67 are rotated upwardly. The dsrection of rotation of the camier
arms 64-67 can in this embodiment be easily varied by sehechng an even or uneven
number of gears in the actuating means. Prior to, or during rq;atlon of the carmier arms,
the frame 72 and the anvil carler 69 may in combination be lifted away from the
conveyor belt 73 in the direction of the amrow F towards a sealing position.

In the embodiment figures 5, 6 and 7, the blank 17 is giretched upon rotation of
the carrier arms 64-67 around the hinging axes 75, 77. Stretq:mg of the blank can be
prevented by hinging the camier arms 64-67 around hinging axes which lie in the plane
of the blank 17. For hinging axes that are not located in the _p__lane of the blank 17 but
above the plane of the blank 17, a length compensation is radyired. To counteract the
increase in length of the blank 17 caused by rotating the amer arms 64-87 upwardly,
the folding-and-sealing unit 59 comprises Iength-compensaﬁhg means, which may for
instance comprise a telescopic arrangement for varying the langth of the camier arms
64-67. In a preferred embodiment, the Iength-compansaﬁpg means comprises a
suspension of the hinging axes 75, 77 which causes a vary:iag distance between the
hinging axes 75,77 upon rotation of the carrier amms. This is shown in the preferred
folding-and-sealing unit 59 of figures 12 and 13.

As illustrated in figure 8, the sealing areas 45,47 and 43 49, respectively, are
placed in an overiapping relationship by rotation of each gnppmg means 60-63 around a
gripper axis 56,56", 68,68 which extend parallel to the camer amms 64-67. The
superimposed sealing areas 45,47 and 43,49 are contacted beiween the anvil carrier 69
and the sealing means 78,79, which may comprise an ultrasomc conductor. The
ultrasonic energy imparted to the sealing areas puts the thermaplast:c material of the
sealing areas in a heat-softened state, such that upon compresston of the sealing areas
between the anvil and the conductors an overiapping side seam IS formed.

Instead of an overiapping seam, in which the saalmg areas 43,49 are
superimposed generally paralle! to the plane of the anvil camer 69, the gripping means
61,63 may be simuitaneously rotated around their gripper a:as 56 56'; 68,68 in such a
way that the sealing areas 43,49 mutually abuft and extend generally perpendicuiar to
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the plane of the anvil carrier 69. Seallng can then occur for mstance by oompresstng
the abutting seallng areas 43 49 in a dlrectlon generally parallel to the direction of
transport T by seallng means travellng wrth foldtng-and-sealmg unit 59 at matched'
speed Different embodlments of overlapplng ‘and abuttrng slde seams are shown in
figures 26 to 28.

Figure 9 shows a frontal view of the seallng unit 59 i |n the seallng posltron prior
to contactmg the ultrasonlc conductors 78 79 with the anvrl carner 69 The blank 17 has
been lndtcated by a dashed llne As upon rotatlon of the gnpplng means 61 82 around
the gnpper axes 56, 56" the blank 17 is stretched the mutual dtstance between the
,gnpplng means 61 62 is decreased upon rotatton for rnstance by dlsplactng the gnpplng
means along the hlngrng axrs 75 '

" Figure 10 shows a schematlc side elevat:onal vrew of a sealrng umt whereln the
frame 72 is moved upwards in the dtrectlon of the arrow F and wheretn the carrier arms
84-67 are rotated downwardly after gnpplng the blank 17. In thls case the foldrng of the
blank 17 causes an excess of matenal of the blank 17 to be compnsed between the
gnpplng means 61 and 83 To malntarn the blank 17 tn a tensroned state the carrler
arms 85 and 67 may be moved outwardly along a transverse arm 71. To fix the blank
17i |n ptace dunng foldtng. the center pornt of the blank 17 may be gnpped by a gnpping
means 76 which may compnse for mstanoe a vacuum suctron d" ' _ice.

Figure 11 shows a ‘side’ elevadonal view of a preferre :"bodrment ofa folding-
and-sealtng unit 59 for formmg ‘sidé seams at htgh speed 'The carner arms 64-67 are
mounted on the frame 72 whtch forms an upper member The frame 72 |s mounted on
the am 70 which is. rotated around a maln axls 80 in the dlrectton of the ammowR. The
speed of rotatron of the arm 70 around the: main axls 80 is matched to the speed of
transport of the blanks 17 and is such that the clrcumferentral speed of the gnpplng
means 60-63 equals the speed of transport The leadtng edge 24 of a blank 17 is
gripped by the gnpptng means 61, 62 ata moment when the relattve velocrty between
the blank 17 and the gnpprng means 61 02 i ts about zero The geometry of the folding-
and-sealtng unit 59 is adapted to the length of the blank 17, and is such that gnpplng
means 60, 63 contact the tratllng edge 26 of the blank 17 at the moment when the
gripping means 60 63 are tangentral to the conveyor belt 73 . '

' The camer-arm actuatmg means in the embodtment of ﬁgure 1 compnses a
lower member 84 and for each carrier arm a connectmg arm 86 88. The connectmg
arms 86 88 are connected rn hinge pornts 89 90 to the camer arms 64-67 and are
hingingly connected to the tower member 84. The lower member 84 is slidably mounted
on the arm 70 such that the dxstance between the frame 72 and the lower member 84
can be varied. The camer arms 64-67 are moved towards the anvil carrier 69, as
mdtcated by the dashed Irnes by movmg the lower member 84 towards the main axis
80, while keeping the frame 72 stationary with respect to the arm 70. Evidently, itis also
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possibie to move the carmrier arms 64-67 to their sealing paslhgn by moving the frame 72
along the arm 70 away. from a stationary lower membér 84. The anvil carrier 69 is
mounted on the arm 70 and is rotated together with the carrier arms 64-67.

Figures 12 and 13 show detailed cross-sectional views of the folding-and-sealing
unit 59 in the gripping phase and in the sealing phase raspactively, including the length-
compensating means. The iength compensating means comprises two pivot atms 93,84
to which the carrier arms 64-67 are connected. The pivot arms 93,94 rotate around a
central axis 103, which is connected to the arm 70. By rotation of the pivot arms 93,94
around axis 103, the distance between the hinging axes 75, 77, which extend
perpendicular to the plane of the drawing of figures 12 an 13, is varied upon rotation of
the carrier arms 64-67. |

Furthermore, distance control arms 96, 98 are prowded which are on one side
connected to the arm 70 and which have their opposite side attached to the connecting
arms 86,88. The distance control arms 96-98 couple the carrier arms 64-87 with the
iower member 84 in such a manner that for each position of the lower member 84 along
. the amrm 70, a single position of the carrier arms 65, 67 corresponds.

Figure 13 shows the lower member 84 in its retracted position wherein the
connecting arms 88, 86 have been pulled downwardly generally along the arm 70. The
position of the connecting ams 88,88 , the distance control arms 96,98 and the pivot
members 93,84 is uniquely determined for each position of the carrier arms 65,67.
When the connecting arms 86,88 are pulled downwards by the lower member 84, the
carrier arms 64-67 are rotated around the hinging axes 75,77, while the hinging axes are
moved along a circle segment which is centered on central axis 103.

Figures 14-17 schematically show how from a continuous web 58, individual
blanks 17 are cut and how the sealing steps of the sides of the bianks are effected in
the preferred embodiment of a folding-and-sealing unit 58 in accordance with the
invention. The web 58 is transported along fransport meang comprising guide rollers
105, 107,108 towards a pick-up drum 112 which is rotated in the direction of the arrow
R'. The leading edge 24 of the web 58 is sucked against a vaguum chamber 115 on the
periphery of the drum 112, whereas the trailing edge, which.in the embodiment of figure
14 is formed after cutting of the web in a cutting unit 110, is ,;sgcked onto the surface of
drum 112 by vacuum chamber 116.

in the embodiment of figure 15 the web 58 is ﬁrs; placed across vacuum
chambers 115 and 116, and is subsequently cut by cutting ugit 110. Placing the cutting
unit 110 tangential to the surface of the pick-up drum 112 allaws for accurate control of
the position of the trailing edge of each blank on the surface of the drum 112.

As shown in figures 14 and 15 the gripping means 5{!_.._,6_1, 62 and 63 rotate on a
circular track 118 which is tangentiat to the pick-up drum 1 12.‘ The ieading edge 24 of
the pre-form 17 that is heid on the drum 112 between the vacuum chamber 114 and
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115, is gnpped by the gnpplng means 61 and 62. Subsequently, as shown in figure 16
the tralllng edge of the blank i is gnpped by gnppmg means 60 and 63 from the vacuum
chamber 115. ' .

in the embodlment of figures 14 - 17, the arm 70 of the foldlng-and-seallng unit
59 compnses ‘an internal telescoptc section having an mtemal ‘end compnslng a cam
follower 85 that is to engage a statlonary cam surface’ 120 As shown in ﬁgure 17, the |
telescopic section 83-is pressed radially outwardly towards clrcular track 119 such that
the trame 72 is radlally dlsplaced and the camer arms are rotated towards the seallng
position. - '

inside the telescoplc sectlon 83, there may be mcluded a further telescoprc
element which is to engage a further statlonary cam surface, such that after the camer
arms have reached the seallng posltlon this element is pushed radially outwardly
beyorid the frame 72 to ‘eject the ﬁmshed sealed artlcle from the foldmg-and-sealmg unit
§9. This construction has not been shown in the ﬁgures

" In the embodiment of ﬁgures 14-17, a further set of camer arms is located at
each position 121, 122. A sungle statlonary sealmg means 79 “such as an ultrasomc
conductor is provided along whlch eachr set of camer ams IS rotated For reasons of
olanty only a smgle set of carrier arms has been shown in the ﬁgures 14-16. As many
as up to 30 identical sets of arms may ‘be Iocated around the main axis 80 to allow
sufﬁoent tlme for the sealmg operat|on while malntamlng a htgh speed of transport of
the web 58 whrch may for mstance be transported at speeds of 2misor hlgher '

Inan altemattve embodlment ‘a seallng means 79 |s provuded for each foldtng-
and-sealing unit at each posltlon 121,122, and rotates \mth the foldung-and-sealmg units
around the main axts '80. This allows, at a gtven speed of rotatlon around the axis 80,
for sufficient time of mteractton between the seallng means 79 and ﬂ'te material of the
pre-form 17. Espeoally when the sealing means 79 are formed by heat-sealing means,
it is |mportant that sufﬁclent t:me for heatlng up and coollng down of the side’ seam
material i is allowed ‘Inan examplerary embodlment. the heat seallng means 79 require
about 700 ms sealmg time; which may correspond to a rotat:on of the seallng means 79
around the axis 80 of about 180 degrees '

Figure 18 shows a top cross sectional view of the foldmg-and-sealtng unit 59, to
more clearly deplct the wrdth-compensatmg means. Each carrier arm 64,65,66 and 67
i$ connected to a grooved member 124, 125, 126 and 127. Each carrier arm 64-67 is
mounted in a sieeve 128, 129 which is pant of the pwot members. 93,94. The followmg
descnptlon is gwen wlth respect to gnpptng means 61 bt equally applies to the other
gripping means 60, 62 and 63 A grooved member 125 is mounted in a bracket 130,
which is connected to the central axis 103 to be jomtly rotated wuth the pivot member 93.
The bracket 130 carries an ‘axis 132 on which a pin 134 is located which fallis in'a groove
131 of the member 125. Upon downward rotation of the carrier arm 65 around the
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hinging axis 75, the grooved member 125 is axially dispiaced along the axis 132, such
that the distance betwagg the gripping means 61 and 62»-i§-de§reasad.

The gripping means 60-63 are preferably formed by vacuum gripping means.
Each vacuum gripping means comprises a hollow body having a plurality of outlets on a
gripping surface to contact the gripping areas of the blank. _;Each hollow body of the
gripping members is connected via a flexible vacuum lead to 4 switched vacuum supply.
This has not been indicated in the ﬁgures .

As shown in figures 12 and 13, the gripper actuatang means for rotation of the
gripping means 60-63 around the gripper axes 56,56', 68,68', comprises a protrusion
146,148 on each gripping means and an engaging surface 150,152 mounted on the arm
70. When the carrier arms 64-67 are rotated to the sealing position in which they lie
adjacent the arm 70, the protrusions 146,148 are guided along the engaging surfaces
150,152 such that the gripping means are forced to rotate ‘gmund the gripper axes
56,56", 68,68",

The figures 18-23 show cross-sectional views of dlffarent blanks 17, along a
cross-section which extends paralle! o the transverse sides of the blanks 17 and which
cuts through two sealing areas 140, 142. Figure 19 shows an embodiment wherein the
blank 17 from which the undergarment 1 is formed comprises a topsheet 21, a
backsheet 23, 23' and a core 25 interposed between the topsheet and backsheet. The
backsheet is formed by a thermoplastic fiim 23 and a non-woven outer layer 23'. The
thermoplastic film 23 is not coterminous with the non-woven o%er layer 23' such that in
each side seam only two Jayers of the non-woven material 23' are present. Breathability
of the absorbent structure is achieved through the regions of the non-woven material
which are not covered by the impermeabie film 23. 1

In the embodiment of figure 20, the blank 17 compriges a thermoplastic film
backsheet 23 having panels 135, 137 of stretchable matgrial attached there-to.
Furthermore, there may be provided elasticated stand-up cuffs 136,138 on each side of
the core 21.

in the embodiment of figure 21, the blank 17 is intended to foom an
undergarment in the form of a re-usabie holder for absggbent insert cores, and
comprises a non-woven backsheet 23 and two pocket-forming flaps 143,144 in which
the disposable insert core can be inserted and which serve to hq!d the insert core in the
proper position with respect to the garment.

Figure 22 shows a blank which is made a taminate qf two non-woven layers
23,23 or of a nonwoven layer 23' and a thermoplastic layer, ba{h layers extending into
the sealing areas 140,142 for improved strength of the seams. -

Figure 23 shows a blank wherein both the topsheet 21_lcand the backsheet 23
extend into the sealing areas 140, 142 to form reinforced side segms.

N ]
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While the topsheet 21, the backsheet 23, and the absorbent oore 25 may be
assembled in a variety of well known confguratlons preferred con-f‘guratrons are
described generally in U. S. Patent 3 860,003 entitled "Contraotabte Slde Portrons for
Disposable Diaper” Whrch rssued to Kenneth B. Buell on January 14 1975 and U.S.
Patent Application Senal No. 07/715 152, allowed "Absorbent Artrole Wrth Dynamtc
Elastic Waist Feature Having A Predrsposed Resilient Flexural' Hrnge Kenneth B Buell ,
etal. filed June 13, 1991; each of which is rnoorporated herern by referenoe ' |

‘The absorbent oore 25 may be any absorbent means whtoh is generally
compressible, confon'nable. non-trntatlng to the wearer's skrn and oapable of absorblng'
and retaining liquids such as unne ‘and other oertam body exudates The absorbent
core 25 may be manufaotured ina wide vanety of srzes and shapes (e g., rectangular
hourglass, *T"-shaped, asymmetnc ‘etc.) and from a wxde vanety of quurd-absorbent'_' '
'matenals commonly used in drsposable drapers and ‘other absorbent articles such as
comminuted wood pulp which is generally referred to as arrfelt Examples of other
suitable absorbent matenals include creped cellulose waddrng, meltblown polymers
including coform; chémically stiffened, modified or cnoss-lrnked oellulosrc fibers tissue
including tissue wraps and trssue laminates; absorbent foams absorbent sponges |
superabsorbent polymers; absorbent gellrng matenals of any equrvalent matenal or
combinations of materials. The oonﬁguratnon and oonstructron of the absorbent oore
may also be varied (e.g. the absorbont core may have varyrng calrper zones a
hydrophilic gradient; a superabsorbent gradrent. or lower average densrty and lower
average basis weight aoqursrbon zones; or may oompnse one ‘or -more layers or
structures). The total absorbent capaclty of the absorbent oore 25 should, however. be
compatible with the desrgn loading and the intended” use of the absorbent article.
Further, the size and absorbent capacrty of the absorbent core 25 may be vaned to
accommodate wearers rangtng from mfants through adults Exemplary absorbent
structures for use as the absorbent core 25 are descnbed in U.S - Patent 4, 610 678
entitied 'Hrgh-Densrty Absorbent Structures” rssued to Welsman etal. on September 9,
1986; U.S. Patent 4673 402 entitied "Absorbent Articles With Dual-Layered Cores"
issued to Weismar etal. on June 16, 1987; U S. Patent 4,888, 231 entitied "Absorbent
Core Having A Dustrng Layer" |ssued to Angstadt on December 19 1989 and U S.
Patent 4,834,735, ‘entitled "High Densrty Absorbent Members Havrng Lower Density and
Lower Basis Wetght Aoqursrtton Zones", issued to Alemany et ‘al. on May 30, 1989.
Each of these patents are rnoorporated herein by referenee ' '

The backsheet 23,23'is posrtroned adjacent the’ gannent surface of the absorbent -
core 25 and is preferably joined thereto by attachment means (not shown) such as those
* well known in the art. For example, the baatsheet 23 may be seeured to the absorbent
core 25 by a uniform continuous layer of adhesrve a pattemed layer of adhesive, or an
array of separate lines, spirals, or spots of a_dhes:_ve Adhesives which have been found
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to be satisfactory are manufactured by H. B. Fuller Comgany of St. Paul, Minnesota
and marketed as HL- 1@58 The attachment means ‘Wil preferably comprise an open
pattem network of filaments of adhesive as is disclosed.in U.S. Patent 4,573,986
entitled "Disposable Waste-Containment Garment”, which issued to Minetola et al. on
March 4, 1986, more preferably several lines of adhesive'ﬁjaments swirled into a spiral
pattem such as is illustrated by the apparatus and metliuds shown in U.S. Patent
3,911,173 issued to Sprague, Jr. on October 7, 1875; U.S. Patent 4,785,996 issued to
Ziecker, et al. on November 22, 1978: and U.S. Patent 4;@42.586 issued to Werenicz
on June 27, 1989. Each of these patents are incorp,dnf_ated herein by reference.
Altematively, the attachment means may comprise heat bonds, pressure bonds,
uitrasonic bonds, dynamic mechanical bonds, or any other s_gitable attachment means or
combinations of these attachment means as are known in the art.

The backsheet 23 is impervious to liquids (e.g... urine) and is preferably
manufactured from a thin plastic film, although other ﬂexible' liquid impervious materials
may also be used. As used herein, the term *fiexible” ref_grs to materials which are
compliant and wili readily conform to the general shape and contours ‘of the human
body. The backsheet 23 prevents the exudates absorhed and contained in the
absorbent core 25 from wetting articles which contact the gbsorbent articles, such as
bedsheets and undergarments. The backsheet 23 may thus comprise a woven or
nonwoven material, polymeric fims such as thennoplastig: films of polyethylene or
polypropylene, or composite materials such as a fim-cpated nonwoven material.
Preferably, the backsheet is a thermoplastic film having a mmess of from about 0.012
mm (0.5 mil) to about 0.051 mm (2.0 mils). Particularly preferred materials for the
backsheet include RR8220 biown films and RR5475 cast films as manufactured by
Tredegar industries, inc. of Terre Haute, IN. The backshee;‘?_s is preferably embossed
and/or matte finished to provide a more clothlike appearance. “'Funher the backsheet 23
may permit vapors to escape from the absorbent core 25.@ e., breathable) while still
preventing exudates from passing through the backsheet 23, -

The topsheet 21 is positioned adjacent the body surfacg of the absorbent core 25
and is preferably joined thereto and to the backsheet 23 by attachment means (not
shown) such as those well known in the art. Suitable attachment means are described
with respect to joining the backsheet 23 to the absorbent corg 25. As used herein, the
term "joined" encompasses configurations whereby an elemgrg is directly secured to the
other element by affixing the element directly to the other glgment. and configurations
whereby the element is indirectly secured to the other eiemem‘by affixing the element to
intermediate member(s) which in turmn are affixed to the othgg element. in a preferred
embodiment of the present invention, the topsheet 21 and the backsheet 23 are joined
directly to each other in the biank's periphery and are indiractly joined together by
directly joining them to the absarbent core 25 by the attachmegt means (not shown).
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The topsheet 21 is complrant. soft feeltng. and non-tmtatrng to the wearer's skin.
Further, the topsheet 21 is Itquld pervious penmttmg llqurds (e g., unne) to readily
penetrate through'its thlckness A suntable topsheet may be manufactured from a wrde
range of materials, such as porous foams. reticulated foams; a ertured pla_stic 'ﬁlms;; or
woven of nonwoven webs of natural fibers (e.g., wood or cotton fibers), synthetic fibers
(e.g., polyester or polypropylene f‘bers) or a comblnatlon of natural and synthetlc fibers.
Preferably, the topsheet 21 |s made of a hydrophobxc matenal to isolate the wearer's
skin from lnqulds contarned in the absorbent core 25 There are a number of
manufacturing techmques whtch may be used to manufacture the topsheet 21 For
example, the topsheet 21 may be a nonwoven web of f’bers punbonded carded wet-
laid, meltblown, hydroantangled oomblnatlons of the above | or the llke A preferred
topsheet is carded and thermally bonded by means well known to those ‘skilled in the
fabrics art. A preferred topsheet compnses a web of staple length polypropylene fibers
such as is manufactured by Veratec Inc., a Dlvnslon of lntematronal Paper Company. of
Walpole, Massachusetts under the deslgnatron P8

) The dlsposable absorbent arttole preferably further oompnses elastuctzed leg cuffs
36,38; 136,138 for providing. rmproved oontalnment of quulds and other body exudates
Each elasticized leg cuff may oomprlse several dlfferent embodrments for reduomg the
leakage of body exudates in the Ieg reglons (The leg cuff can be and is somettmes
also referred to as leg bands side ﬂaps barrier cuffs or etastlc cuffs) u.s. Patent
/3,860,003 descnbes a dtsposable diaper. whlch provrdes a contracbble Ieg opemng
having a side flap and one or more etasttc members to provrde an elasticized leg cuff
(gasketing cuff). U.S. Patent 4, 909 803 entitied "Dlsposable Absorbent Article Having
Elasticized Flaps" issued to Azxz etal. on March 20, 1990 desonbes a drsposable dlaper
having “stand-up" elasttctzed flaps (bamer cuffs) to |mprove the contalnment of the leg
regions. U.S. Patent 4, 695 278 entitied "Absorbent Artrcte Havrng Dual Cuffs" rssued to
Lawson on September 22, 1987 descnbes a dlsposable draper havmg dual cuffs
including a gasketing cuff and a barrier cuff. Whlle each elasbctzed leg cuff 32 may be
configured so as to be slmrlar to any of the leg bands, side’ flaps. bamer ouffs or elastic
cuffs described above. : :

The disposable absorbent article preferably further compnses an elastnc walst
feature 35,37 that prowdes improved fit and containment: The elastic waist feature is
that portion or zone of the absorbent article which is rntende_d to elasttcally expand and
contract to dynamically fit the wearer's waist. The elastic waist feature at least extends
longltudmally outwardly from at Ieast one of the waist edges of the absorbent core 25
and generally forms at least a portlon of the end edge of the blank 17. Drsposable '
absorbent articles are generally constructed so as to have two elastic waist teatures
35,37, one posltloned in the first waist regron and one positioned in the second waist
region, although dlapers can be constructed with a single elastic waist feature. Further,
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while the efastic waist feature or any of its constituent eleffiéhts can comprise a separate
eilement affixed to the absorbent article, the elastic waist feature is preferably
constructed as an ext8hsion of other elements of the diaper such as the backsheet 23
or the topsheet 21, preferably both the backsheet 23 and tha topsheet 21.

The elasticized waistband 35,37 may be constmcfed in a number of different
configurations including those described in U.S. Patent 4 515 595 issued to Kievit et al.
on May 7, 1985 and the above referenced U.S. Patent Application Serial No
07/715,152; each of these references being incorporated hq_r_am by reference.

Figure 24 shows a top plan view of the web 58,_;g¢herein the blanks 17 are
oriented with their longitudinal sides in the direction of tranjsgort, T, of the web §8. Leg
cut-out regions 155 are provided along the iongitudinal sid?s 28,30 of the web 58 and
waist elastic elements 35,37 are applied transversely across ihe web.

In the embodiment of figure 25, the blanks 17 are onented transversely with
respect to the web 58, such that the longitudinal sides of the pre-forms 17 correspond to
the transverse sides of the web 58. The waist elastic eiements 35,37 are applied along
the longitudinal sides of the web 58; the leg cut-out sechons 156 extending through a
central part of the web 58. In this embodiment, the pra-fomas 17 may be rotated by 90°,
either prior to, or after gripping by the gripping means 60 - §3 to align the pre-forms 17
with the direction of transport T. N

Figure 26 shows a schematic top view of the position 'of the sealing areas 43,49
of the blank 17 upon formation of a buft-type side seam. The sealing means 153,154
compress the sealing areas 43,49 in the direction of the arrows C.

in the embodiment of figure 27, a side seam is formed which is a combination of
a butt-type seam as shown in figure 2 and an overlapping seam as shown in figure 1.
The seams of figure 27 can be obtained by first placing thg ‘sealing areas 43,49 in an
abutting relationship as shown in figure 26, and by subseqﬁenﬂy doubling-over of the
abutting sealing areas. The doubled-over abutting seallng areas 4349 are
subsequently compressed between the sealing means 79 and the anvil camier 69. The
seam formed in this manner is particularly strong as three layers of material are
comprised in the seam.

Figure 28 shows an overiapping seam in which thrae layers of material are
comprised. in this embodiment, the sealing area 43 is doubled-over before placing it in
a superimposed relationship with the sealing area 49. The doubled-over sealing area 43
may be obtained by doubling over one of the longitudinal edges 28,30 of the web 50
before cutting of the individual blanks 17 and adhesively, nr by heat-, or uitrasonic
sealing, maintain the longitudinal edge in a doubled-over canfjgurauon
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1. Method of makmg an undergarment (1) havrng snde seams (7 9,16,18) from a
substantially two-drmensronal ‘web (58) the web havrng two longitudinal sides
(28 30) and a t’rst transverse edge (24 31) extendrng transversely to the
tongrtudunal sldes. the method compnslng the steps of: :

- transporting the web (58) m a substantrally flattened posrtron on a transport
means (73, 105 107 112) along a transport trajectory. L

B - cutting the web (58) along a seoond transverse edge (26 33) to form a two-
drmensronat pre-form (17) the pre-form (17) ccmpnsrng the ﬁrst and the second
transverse edge (24 31 26 33) and two longrtudrnal edges (27,29), each
Iongrtudmal edge havrng two walst sectxons (39 39' 41 41') and -a crotch section

| (40, 40') Iocated mtermedaate the warst sectnons a sealmg area (43 45; 47 49)

) bexng located adjacent and rnboard of each warst sectron
- gnpplng the pre-form adjacent each walst sectlon wrth gnpprng means
(60,61 6263) |n four gnppmg areas (51 53, 55, 57), each gnppung area being
located neara respectrve sealrng area o

- Jorntly rotating at least the gnppmg means whrch hold the gnpprng areas in the '
region of one of the transverse edges around a hlnglng axis (7577) extending
substantrally parallel to the transverse edges (24 31 26 33) of the pre-form (17) to

| place the first transverse edge (24,31) generally parallel and ‘opposite to the
second transverse edge (26 33)
- supenmposmg the sealmg areas (43, 49 45 47) whlch are Iocated along the
same longrtudrnal edge (27 29) m a contactrng relatronshrp. .

= Jornrng the supenmposed sealrng areas |n a sealmg means (78 79) thus formrng
the absorbent artrcle and
- releaslng the absorbent article from the gnpprng means

2. Method aoccrdlng to Claim 1, whereln the Iongrtudmal edges of the pre-form (17)
are formed by the transverse edges (24 31 26, .33) of the web (58), the transverse
edges of the pre-form (17) corresponding to sectrons of the Iongatudrnal sides

~ (28,30) of the web (58)

3. Method accordmg to claim 1 or 2 whereln the step of supenmposung the sealrng
areas compnses rotatrng each gnpprng means (60 61 62 63) around a respectnve
axis of rotatlon (56 56' 68 68‘) extendrng generally parallel to the longitudinal srdes
(27,29) of the pre-form to place the seallng areas in an ovenapprng relatlonshrp to
form overiapping side seams (7,9), or in ‘an abuttmg relatronshrp to form abuttmg
side seams. '

4. Method according to claim 1, 2 or 3, wherein first the gnpprng areas (51,53) in the
regron of the first transverse edge (24,31) of the web (58) are gripped, whereafter
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the web (58) is cut along the second transverse edge (26,33) to form the pre-form
(17) and wherein mafter the pre-form (17) is grip%ﬁjn_ the region of the second
transverse edge (26,33).

Method according to claim 1, 2 or 3, wherein first the gripping areas (51,53,55,57)
in the region of the first and second transverse edges (24,31; 26,33) are gripped,
whereafter the web (58) is cut along the second transverse edge (26,33) to form
the pre-form (17).

Method according to any of the previous claims, comprising the step of forming the
web (58) by combining a liquid-impervious backsheet (23,23'), an absorbent core
(25) and a liquid-pervious topsheet (21), such that the undergarment (1) is an
absorbent article. |

Method according to any of the previous claims, wherein after gripping the pre-
form (17) in the four gripping areas (51-57), at least one hinging axis (75,77) is
displaced to prevent stretching the pre-form (17) in the direction of the longstudlnal
edges (27,29).

Method according to any of the previous daams whemm after gnppmg the pre-
form (17) in the four gripping areas (51-57), the distance between the gripping
areas (51,53; 55,57) located along the same transverge edge is decreased to
prevent stretching of the pre-form in the direction gf the transverse edges
(24,31;26,33). .

Method according to any of the previous claims, wherein the pre-form {17) is
rotated towards a stationary sealing means (78,79) around a main axis (80), which
extends generaily parallel to the hinging axes (75,77) of rotation.

Method according to claim 9, wherein the gripping means (60,61, 62,83) are
rotated tangentially to the transport trajectory. -

Method according to claim 10, wherein the circumferential velocity of the gripping
means (680-83) around the main axis (80) is substantially equal to the speed of
transport of the web (58) along the transport trajectory.

Method according to any of the pravious claims, wheraié,pme gripping means (60-
83) comprise suction means,

Method according to any of the previous claims, wharem the sealing means
(78,79) is an uitrasonic sealing unit. .

Method according to any of the previous ciaims, wherem multlple gripping means
(60-63; 121-122) are mounted around the main axis (80).

Method according to any of the previous claims, wherein the pre-form (17)
comprises at least one elastic waist element (35,37)..extending substantially
parallel to a transverse edge (24,31, 26,33), wherein.the method comprises
maintaining the at least one elastic element in an extended state at least during
transport and during the sealing step.
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Method acccrdmg to claim 15 wherein the pre-fonn (17) comprises an elastic
element (35,37) along each transverse edge (24,31; 26 33)
Apparatus for carrying out the method accordmg to any of the prevrous clalms the

~ apparatus comprising at’ least one foldlng-and- sealmg umt (59) the folding-and-
- sealing unit (59) ccmpnsmg '

- at least a first and second carrier arm (64 65 6667‘) each camier arm berng

hingingly mounted on a hinging axis (75, 77). the hlngrng axes (75 77) extending
generally transversely to the carrier arms, o

- gnpprng means (60 61 62, 63) attached to each carrier arm for gnppmg the pre-
fonn (17) in four gripplng areas (51,53,55,57),

- carmrier amt-actuatmg means (70,74,84,86 88) for rotatlng at least one carier arm
around its hinging axis to'a seallng position and. ' . |
-sealing means (76,78,79) for ccntactrng the artlcle in the' seallng areas when the
carier arms and gripping means are in the seallng posrhon

Apparatus according to claim 17, wherein the gnpprng means (60,61,62 63) are
rotatablé around a respectrve gnpper axis (56, 56' 68 68') which is pcsmoned
generally paraliel to the camier arms (60-63) the- apparatus compnslng gripper
actuating means (146,148, 150 152) for rotating each gripping means around the
gripper axes to a sealing position.

Apparatus accordrng to claims 17 or 18, the camer arm-actuatlng means
comprising: ' ' L

-=- at least two ccnnectrng arms (86,88), each connectmg ann berng on .one side

rctatably connected to a respectrve carrier arm and on the other side to a hlnge

‘point (91,92), the carrier arm- actuatlng.means berng_. adap_te_d to penodr_cally vary

the distance between the hinging axes (75, 77) and the hinge point (91,92) of the
connectmg arms such that the at least one carrier arm (64,65) is placed generally

- parallel to and adjacent to the second carrier arm (66 67)

Apparatus according to claims 17, 18 or 19, the: hlngrng axes (75,77) being
comprised in an upper member (72), the hinge pomt (91,92) being ccmpnsed ina
lower member (84), the lower member being displaceable relative to the upper

" member (72) along a center line (95) located midway between the hinging axes

(75,77) and'extending generally transversely to the hinging axes.

Apparatus according to any of claims 17 to 20, wherein each carrier amm (64-87) is
connected with its hinging axis (75,77) to a first end of a ‘fespective pivot member
(93,94), the second end each pivot member belng rotatably connected to a central
pivot axis (103). located on the center line (95) and extendrng generally parallel to
the hinging axes (75.77). - '

Apparatus acccrdlng to claim 21, wherein the apparatus ccmpnses two distance-
control arms (96,98) each distance-control arm being with one end hingingly

| N O
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23.

24.

25,

26.

27.

28.

29,

30.
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connected to a réébectiire connecting arm (86,88) and being with another end
hingingly connectgg:to a respective hinge point {100,102) in the region of the
center fine (95).

Apparatus according to any of claims 17 to 22, wherein two gripping means (80-
63) are connected to each carrier arm, the apparatus further comprising width-
compensating means (128,129,124,125,126,127) for moving the gripping means
(60-63) that are located on the same carrier am in opposite directions generally
parallel to the hinging axes (75,77).

Apparatus according to any of claims 17 to 23, comprising a sealing anvil (89)
being connected to the central axis (95), the carier arms (64-67) being in the
sealing position located on each side of the sealing anvil (69).

Apparatus according to any of claims 17 to 24, wherein the sealing unit (59) is
rotatable around a main axis”(80) which is generally paraliel to the hinging axes
{75,77).

Apparatus according to any of claims 17 to 25 wherein the upper member (72) or
the lower member (84) comprises a cam foliower (85) which is rotatable relative to
a cam surface {120), for varying the distance between the upper and the lower
member.

Apparatus according to any of claims 17 to 26, wherein the gripping means (60-
83) comprise vacuum gripper means.

Apparatus according to any of claims 17 to 27, wherein a plurality of sealing units
(59,121,122) is mounted at spaced apart angular positions around the main axis
(80).

Apparatus according to any of claims 17 to 28 , comprising an ejection member for
radially discarding the undergarment after sealing of the sealing areas.

Apparatus according to any of claims 17 to 29, wherein the carier arms (64-67)
are rotatable around the main axis (80) at the same circumferential velocity as the
speed of transport of the web (58).



WO 96/20076 PCT/US95/16152

1/20




WO 96/20076 PCT/US95/16152

2/20

Ha




WO 96/20076

PCT/US95/16152

39

¥

’-14

L0

27

28

L0’

L e o

L1

36

38

Al

s

TSI rcoreecs
AR TR
T Amlriepirepue

21

- maIw
N Nt

R R e Rl



PCT/US95/16152

WO 96/20076

L/20




PCT/US95/16152

WO 96/20076

5/20

9.

EY

Tl

5%




WO 96/20076 PCT/US95/16152

6/20
Fig. 7 95 /59
. /59
.ZL\ /55 58\ 4/25
G0 | | H—s3
! /17
l‘l | |
1A 1 —67
|
h .1/70 -
n 72
LU
.0 ,_'QJ Q)/R~’-I
& . A O f
75~ 65“ gL \@\77
T /73
P /




PCT/US95/16152

|

\L&

7720

N7

h,

WO 96/20076

e B T e S A A R R L M R TS TR St i, Vot ligmg s M
ﬁ'ﬂu . T
i = /
| iy [
(IR SN L o
et = — e e e e e e e .
7 A\
\ Y
L~
\ lllllllllllllllllllllll
' M
| |
. - _
- = |
& ﬂ !
3 = - ©

-—————-———Jh—~-;—~—————k————

:



PCT/USI9S/16152

WO 96/20076

8/20

| Y ————

xg. 4



WO 9620076 PCTAUS95/16152
9/20
70
7 N 77 = 77
1\ 1Fﬁl _/ T
ol wHalr
76 17
59
X R
bl—+ ——57
55\1 69 /58
T~ |l | I —
i 1 i
L l
=
50— 4—83
-
—’—1'%
— ik

i1

Frg. 100



PCT/US95/16152

WO 96/20076

10/20

T

yyzory




WO 96/26076 PCT/US95/16152

11/20
3
"=
2

67

— e ——— p—

igg. 12




PCT/US95/16152

WO 96/20076

12/20

AW uw a b4 o
=~ = ~— 7 J '
/@/ ___ @ S~ __ N ooo_o..oo -
Sl N ~— rd————J°°00o0loo o
o~ o O 0000 O w
P , f
| avad "y —
vt d = 193
o / T T T e e e e e
9 o & o
l.~., Py o =
[ o —
8 SRS E R
N =
_ =) , O
— oooo.ou...gﬁ
- ] 0 )
i T —eccce
& b )_ . g o”
| | ) ]
2 2 &8 = 2 g
-,
w
-y
1

---152/148

——




WO 96120076 PCT/US95/16152

13/20

T 58
_Fiig 14 =

C

108

10

N2




WO 96/20076

PCT/US95/16152

16720
T / 58
_bhig 15 _
108
O " no
24
116 ' 115 . :
1
112 O
R!

14

N "
//u /75

| I — 63(62)
\\mi _jg 119



WO 96/20076 PCT/US95/16152
15/20
1 58
Fig. 16 105
108 107
O O 17
10
2%
-
1 |
12 <::) 116 17
RI
26 115
59
N\ 179
77 \\
7
83 53 ( 52) \
75 A \
! N 85 .
' 22 1\
6L 70 4 Y
60(61) 0
| 4
[{5~78,79 ne

\\\Eiii\\\jz1——

2 o

——-—/



7

PCT/US95/16152

S ;; —-1711)
75

L~83

7 72

77



PCT/US95/16152

WO 96/20076

17/20

€9 09
— (o A \
___ 19 \ "9 T
_ ‘ L 1 Jm ﬁ ) I P‘_ _ __
u_m —— * A___}A N UL 6 P 4__7 ! 1 —. mm_n
“ _ Yl ~ . “
N | | " | ‘
| 09 _ n“ t 95
mij_
z_\fT_ —p2l
09 I ,95
! _" " b. rxix...qﬁ |
| _ | - .| \ ] _

THHL. = R ._w €6 L n : n
ERL SR = < \
~ w oo w/d N =
29 . /mm 19




WO 96/20076

PCT/US95/16152

18/20

160

17
§ / %2
m \YX\‘;’E;;}}};%;E;}}‘I;S]:?‘\\‘ 3

2 N F
% NS
VITIIIIAIP TSI OOITLTIIOTII IO 2 GETT A GIITIIIIIIS.

e
b Iv/.‘é“

Ao hanea b SN A N e S RS GI SRR Q\".“‘-\\ : ‘-ﬂ
/ S T T il T 7 N
SO ilii!" I -~ l .J <, ‘
WIS I IS IG SIS IO IN IS IL A TTE ¢ ST TSI TSI TITIESITITLs
A A ey Eietororrooreeeey

143

140

RN S RN R R R R R A A S AR AR SRR A S A R A NS AN AR M AR AN S AN S AR SRS AN AR AN AR AR NN RN AR NR SRS SN AN SANNN SN NS AT

GO TS T s Tl o "B "W Ob s T . " Ot s W s TV SO VWi "Ml Tl PO s s " "G o T T T Y P s

U0

/ 142
\;\\;1\\\:\\\:\\‘4{?]/[[.”7.”7!”

S, ]
A~ L A\ oo
SIS TE T TOT TS OI OSSO TIII IO I OIS ITITITSY s " S ETINET TSNS SIS OIS TSI TSSO OTINEIS

S S & Aanhy S T i




PCT/US95/16152

19/20

\ LE L€
1 961
951
961 961
5 ™ & o & o i
561 Al
®2 2Bw
S¢

WO 96/20076

80 L6 ss1 s¢ g 551



WO 96/20076

PCT/US95/16152

20/20
5— 3
| 63
w3 b= | = ]
ig. b
g _khig.
|1

50 51 83 57 53
S Saslmajinc

a7 —~L9 Fiim: 27
/
78 c
L 7
60 51 ¥ s om I
} 7 -
55— | L L S—s8
3 Zz.s
bhig. 28



r

| CORRECTED

_VERSION*
PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

a0 LML
o)

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

- | (22) International Filing Date: 8 December 1995 (08.12.? :

(30) Priority Data: .
94120638.5 24 December 1994 (24,42.94) EP
(34) Countries for which the regional or

international application was filed: BEet al.

(71) Applicant {for all designated States except US): THE PROC-
TER & GAMBLE COMPANY [US/US}; One Procter &
Gamble Plaza, Cincinnati, OH 45202 (US). )

(72) Inventor; and

{75) Inventor/Applicant (for US only): SCHMITZ, Christoph, Jo-
hann [DE/DE]; Dr.-Lieser-Strasse 2, D-53881 Buskirchen-
Stotzheim (DE).

(74) Agents: REED, T., David et al; The Procter & Gamble
Company, 5299 Spring Grove Avenue, Cincinnati, OH
45217 (US).

(51) International Patent Classification 6 : (11) International Publication Number: WO 96/20076
3/36 1/04, Al {
?12,923 $3/36, 53/40, B32B 31/04, 31718, (43) International Publication Date: 4 July 1996 (04.07.96)
7
(21) International Application Number: PCI‘/US95/16152/4£) Designated States: AM, AT, AU, BB, BG, BR, BY, CA, CH,
. GE, HU, IS, IP, KE,

VN,
(AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC,
NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA,
GN, ML, MR, NE, SN, TD, TG), ARIPO patent (KE, LS,
MW, 5D, SZ, UG).

Published .
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

SEAMS
(57) Abstract

section with gripping device in four gripping areas, jointly rotating

the longitudinal sides of the pre-form to place the sealing areas located

type mechanism.

(54) Title: METHOD AND APPARATUS FOR MAKING AN UNDERGARMENT HAVING OVERLAPPING OR BUTT-TYPE SIDE

A method for forming an undergarment (1) comprises the steps of transporting a two-
dimensional web in a substantially flattened position on a transport device, cutting the web along
a transverse edge to form a two-dimensional pre-form, gripping the pre-form adjacent each waist

which hold the gripping areas in the region of the first transverse edge of the pre-form around
a first axis of rotation extending substantially parallel to the transverse edges of the pre-form,
rotating each gripping device around a respective axis of rotation extending generally parullel to

side in a contacting relationship, joining the superimposed sealing areas in a sealing unit, and
releasing the undergarment (1) from the gripping device. The apparatus comprises an unbrella-

at least the gripping means

along the same longitudinal

¢ (Referred to in PCT Gazette No. 42/1996, Section II}



