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•METHOD AND APPARATUS FOR MAKING AN UNDERGARMENT HAVING 

OVERLAPPING OR BUTT-TYPE SIDE SEAMS" 
~-~: -

Field of the Invention 
·_ .. 

The invention relates to a method Of making an underga~ent 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 Sides. ,. 

Background of the Invention 

From EP-A- o 187 728 (Heran) a disposable absorbent article is known having 

manually tearable side seams. The seams may be butt-type seams or overlapping side 

seams. ,. 
WO 93/097 42 desaibes an absorbent article having overtapping ultrasonically-

bonded side seams. 
-...,\. 

It is an object of the present invention to provide a method for producing an 

undergarment, in particular an abSorbent article, having strong side seams, wherein the 

sealing areas can t>e accurately positioned in a sealing configuration in a reproducible 

manner. 

It is another object of the present invention to provide a 1)1ethod for producing an 

undergarment, in particular a disposable absorbent artide, having side seams which can 

be easily manually separated. 

tt is a further object Of the invention to provide a method for producing an 

undergannent having aesthetically looking side seams while .. :~reducing little trim and 

operating at high speeds. -
· It is another object of the invention to provide a method 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 carrying' out the above method, 

which apparatus is of reJatively simple construction, and alloWs ~igh-speed formation of 

the side seams. 
. .. 

Summary of the tnvention '-· 

The method according to the invention comprises the steak of: 

transporting the web in a substantially flattened positi~~i· on a transport means 

along a transport trajectory, . 

cutting the web along a second transverse edge to fonn ;;a two-dimensional pre-
.. ti' 

tonn, the pre-fonn comprising the first and the second transv~ edge of the web and 

two longitudinal edges, each longitudinal edge having two waiif sections and a crotch 

section Jocated intennediate the waist sections, a sealing area:ib·~ing located adjacent 

and inboard of each waist section, 
·.-,.1 

!•a 
.,j;. 
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gripping the-_ pr.form adjacent_ eac:h · waist s ... c;tiora with_ -gripping means in four 
.· : .. . .. . . 

gripping areas, the gripping areas being located near each sealing area, 

jointly rotating at least th• 9ripp_i~g, means_ wjli~ hold the gripping areas in the 

region of the first ~r1sver1e e~ge ,a~urid- • fi~' a)d,$, of ·totlltiQJ) extending substantially 

parallel to ihe transverse e~gas:~r t11e p~formJp place_,the first transverse edge 

generally p~rall~I and opposibt k> t'.h; ·se~nd-transv~~~ edgei- ,_ · --- -- --
·. : '· . ,; '·· ·:· :• . ···, .. ··.: . 

superimposing h. seali~g areas __ ~ich _arf. _ IQC&ted __ ailong the same longitudinal 
.· .. ·. . . - . 

side in a contacting _relations~ip~ 

joining the SUperi_mpOSEtd Sealing Sre!IS in_ a_ sealing means, _thus forming the 

absorbent article, and 
releasing the absorbef'lt ~rti~e frt?m the,~oppiqg meai.~. __ _ 

The method according to the -invention doubies over the pre-fonn along its 

transverse center Hoe and_ accurat&IY places the._ se"ling_ ar,as of the- pre-form in a ( 

superimposed -relationship. 'The-~ethod-involves a contf911ed-- handov~r of the pre-fonn 

from the transport ~~~'1~ t~ ;~ foidi~9-and-se.lirig ~~1.:· ;,.,erei_n the position ot each 

sealing area during all ~tla~~s of the -~ns~ort step ~d- th. ha~dover step is de~ 
defined. This allows_ for hig_h,, speed fonna~o.n ,of, U1tt, -'"'"derg.;,nent's side. seams with 

. .· . . ·. - . . . ,_.· . . . . . ~ : . . . .. . - -. . . . . 

little proeess variability. This-is especialJy impo~nt i'l-case the.transverse edges of the 

pre-form are elasticated and,tha,;fore neeci k, be confined -to a_ stretched state in all 

phases of the transport-· andstt.a~illg process .. 
:, _- .... ; 

The seams that are . formed can bf butt-type, sa~ms. _ which are made by 
: . . ; :. :·· ~ .·· . : . . .: . . . . ~. ··.~. - . '.. . 

superimposing the ieallng areas in the region of the first. W.ist sections with their int~rior 

sides onto the interior sides of the sealing areas ii) the -nagi9n of the second waist 
; •" .. . ,_.. . . . .· .. ·,.. .·: . . 

In a preferred embodiment of. the meth~d acc;o~i11g to tt)e inv•ntion, the step of 

superimposing the .lealing,. ~~~~ _ c?mprises·• f9lating 'e,c:h __ gripping . means around a 

respective aXis :of ·-;_tio~ 8*ndi~g· gene~lly- pa,.i181'·-~ --the· .~~gttudinal sides of. the 

pre-form to place the sealing areas which _are_loc;=ated .•. lpng-the same longitudinal side in 

an overlapping relationship. to form f:)~ertapping sid,-- seams. In the overlapping side 

seams the sealing areas i~ th~ region o' the first wai~t .-ctiQO lire l~~ted ~n a different 

side of the pre-form than the sealing areas in the region Of the second waist sections. 

By consecutively rotating the ear$ of the ab&,o~ent arti~e perpendicularly to the 

plane Of the pre-fo~, th~ -sealtrig ~re~S are m~d. io O~e~p :~d- can be contacted for 
. . . ·:· -.. ': ... : :-~:·· ·:· . . : . . . - - .. •. . .. ' .· ... . . . .·. . . . : 

instance by 11n ulrisonit: sealing unit to ~ttac:h __ the _ overtapping ·sealing a.-.as. 

Overlapping side seam~ _are -l~c;ated in the pla_ne of .th• ~ide Panels of the finished 

undergarment- H~nce th.''sea~s- are of -pleasing ae~th~ti~ _~nd a~ wearer-friendly. 

Furthermore. in case the undergarment is formed by a· disposable absorbent article, the 

overlapping side seams have a high shear strength-but can easily be manually detached 
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for disposal of the absorbent artide. The overlapping . •tams may alternatively be 
. ' '\ - .:·!' ' 

conneded by mechani~f~stenerst such as Velcro® hoal:..,e and loop.type materials 

or by means of adhesive tapes. Such re-fastenable seams.jen be undone by the user 

without ripping the article and can be reclosed for further use... 
-~· 

The longitudinal sides of the pre-fonn are prefe,..~ty parallel to the tength-

direction of the web, such that each prefonn has the same )'Vidth as the width of the 

web. Altematively, the· longitudinal sides of the preforms antrformed by the transverse 

side of the web, such that the preforms are transported~ their longitudinal 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 . tllennoplastic film or any 

combination or laminate thereof. The undergarment fonned b¥ the method according to 

the invention can be re-usable and may be used in COl'.J.1bination with disposable 

absorbent inserts. Such inserts may comprise a liquid-p,~ious topsheet. a liquid­

impervious backsheet and an absorbent core interposed the~~n. 

An embodiment of the method according to the invel)tifn comprises the steps of 

fonning the web by combining a liquid-impervious backsheet, an absorbent core and a 

liquid-pervious topsheet, such that the finished undergannent,a,tter fonnation of the side 

seams is a disposable absorbent article of the pull-on ~ . Disposable absorbent 

articles of the pull-on type a":~raderized by having pre-fo"t'ed side seams instead of 

the usual mechanical or adhesive tape fasteners. 

The web from which the undergannent is formed may Q9 of elastic or etasticated 
rl 

material, such that the web is elastically extensible. If the ~ is of substantially non­
elastic material, the method according to the invention compri~s a length compensating 

step. In the length-compensating step, at least the first axis ~f rotation is displaced to 

prevent stretching the pre..fonn in the direction of the longitud~al edge, when the pre­

fonn is doubled-over along its transverse center line. ..,. 
When overtapping side seams are fanned, a width-c:qfnpensating step in the 

• '!'~ 

direction of the transverse edge may be carried out tn this •1'P:· the distance between 

the gripping areas located in the region of the same transvense~e~ge is decreased. This 

prevents stretching of the pre-fonn in the direction of the ~sverse edges when the 

gripping means are rotated around their gripper axes. 

The need for length or width compensation of the ~fQnn. depends on the way . r 

the pre-from is folded. If the pre-fonn is folded around an ax;-.. which is located on the 
.. ..=:.r. 

concave side of the fold, a length-compensation step is req~d. If the pre-fonn is 

folded around an axis which is located on the convex si~ ~ the fold, the pre-fonn 

material is gathered by the folding ~d no length compensation_~ necessary. 

In an embodiment of the ~ethod according to the inven.,n. the gripping means, 

after gripping the artide, are rotated around a main axis which extends generally 



W096/20076 PCT/US95/16152 

4 

transversely to the longitudinal sides of the web towards a stationary or rotating sealing 
unit In this embodiment the gripping rneans are rotated .. t~rds and away from the 

transport trajectory of the Web. In this way a number of grlpp~ng means can be placed 

onto the main axis . and can consecu"vely be rotatecl towards and away from the 
transport means cariying the ·web, SUch that. high sp~ed sealing Of the pre-forms'. is 

effected. 

Preferably the ;gripping means are rotated tangentially to the' transport trajectory 

at a velocity which is l5ubstantia11y equal to ihe speed of ~nspbrt of the ~b along ihe 

transport trajectory. Hereby the rel~tive velocity be-.en tf1e · gripping means and tt,'e 

web is made substanti.lly z8r0 'such that hahdo~er trorll· the ~nsport means onto the 
~ . .. . ' ., . . . . . .. . . 

gripping means can take place at a continuous speed of transport of the web. 

An apparatus for canying out the method. according· tO :the invention comprises at 

least one folding-and-sealing' unit, whiCh folding-8nd-sea1irta' "'1it has: 

a 'first· and second carrier 'ann, each carrier arm b.ing' hingingly mounted on a 

flinging axis, the hinging ues-eXtending generaliy'tn1,:.SY..~ely to the carrier arms, ' 

• gripping means' attached le> each canter arm for 'grtppi~g the abs~rbe~ article in 
four gripping .,...,, :.-: 

·carrier arm- actUatina means for rotating ai least·· one ~rrier ann around· its 

hinging axis to ~·sealing posiii0n 8nd 
sealing me•ns tC>r contading the·· article· in the sealing areas when the carrier 

arms and gripping means are in the sealing position. · · 
In a preferred erribodimeiit,. each earner' ann is in Orte p()int attached to a 

connecting arm; EaCh connedtng ilnn is in on ·0ne end dached to ~ hinge point th.t is 
..: . . •. . ... ~- . . . . 

comprised in a loWer memb&r Which is displaeeable relative' tO 'the hinging axes of 'the 
carrier arms, aJong a center line. · The center line is located· midW&y ·between the hinging 

axes and extends generally perpendi~lar ·to the hinging ~.s. tn this manner: an 

"umbrella-type" construction is torml.d~ This constrUctiori 'is relatively simple and 
aC::CUratety operatei at high speeds. By vary;ti·g the dist&n~ ~tween the hinging .-s 

·•·' ', ,"• ' ....... , ... · .. , " :" ., .· .. ,'.. ' ' ' , · .. 'i ', 
on which the· carrier arms· are suspended ·and. the hinging Points of 'the· connecting atms, 

the opposed carrier arms are moved outwardly and irlwa~'respeCtively. The umbrialla­

type mechanism allows aceurate alignment of the seating areas in a simple ·and 

reprodudble manner. 

Each gripping means may be rotatable around a respective gripper _axis which is 

positioned generally parallel to the carrier arms, :th•· apparatus comprising gripper 
- . 

actuating means fOr rotating each'. gripping means around the' gripper axes to a sealing 
position. By rotation of the gripping means around the gripper axes, overtapping ·aide . 

seams are produead. The actuating· means for rotation of the grippers may be formed 

by a contacting element which engages Witti' the gripping 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 -~s, springs or wires. 

In a turther embodiment of the apparatus according to the invention, each carrier 

ann is connected with its hinging axis to a first end of a re~edive pivot member, the 

second end of each pivot member being rotatabJy conne~~ to a central pivot a>ds 

located on the center line and extending generally parallel4to the hinging axes. By 
' . 

rotation of the pivot members around the centered pivot -. a ten~compensation 

takes place which prevents defonnation of non-elastically extep.sible webs. 

Another embodiment of an apparatus according to the.-:invention comprises two 
distance-control arms, each distanc.control ann being with one end hingingly 

connected to a respective connecting ann and being with another end hingingly 

connected to a respective hinge point in the region of a center line. 

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. 

ln a preferred embodiment, the gripping means are formed by vacuum grippers, 

comprising a perforated surface across which a pressure differential is maintained. 

Such grippers can easily engage in a non-damaging mannet with the web and can 

quickly be disengaged by switching off the vacuum and by ven\lhg the grippers. 

Brief Description of the Drawings 

Embodiments ot the method and apparatus in accordance with the invention will 

be desaibed in detail with reference to the accompanying df'a\Vings. In the drawings: 
.. ,., 

Figures 1 and 2 show embodiments of an undergannent having overtapping and ... 
butt-type side seams respectively, 

~ 

Figure 3 shows a top plan view of a two-dimensional pre-form for fonning an 

absorbent article having side seams. 

Figure 4 shows a crass-sectional view of the article of fi~re 3 along line 1-1. 

F1gure 5 shows a scnernatic side elevational view of ~folding-and-sealing unit 

according to the invention in th• 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 schen:iatic front eievational view of the:apparatus as shown in 

figure 8, 

Figure 10 shows a sehematic side elevational view of 'an embodiment of the 

apparatus according to the invention in an altemative sealing pe>S~on, 

Figure 11 shows a sehematic side elevational view of~an embodiment of an 

umbrella-type apparatus for fOtming side seams, 
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Figure 12 shows a CZOSHlc:liona1 view of ID umbrella-type· appuatus for fanning side 
. . ,· ~ . . . : . 

seams.in the·pippin1 positian, .·. 
Figure 13 shows a rmu-sectiOnal view of ID Umbmila:·type appmatus for farming side 
seams in the sealing poiitiari, 
Figura 14-17 show schematic side el&vational views of·d.18 gripping and •Hng phases of 

anumb~.~- ·. 
Figure 11 mows a tOp crass-sectional view of the Umbsella•type appan.lUI of figun:s 12 

and 13, 
Pigura 19-23 show c:mu-sectiOnal Yiewa · of diffmnt embodiment of two-dimensional 
pre-fmms for fanmng undergarments havmg side Rams• ... 
Pigma·24 and 25 show: a ll:hematic tap plan View afa web &am which the pre-forms ae 

cut in a lmgth-wisc and in a cro•wise direction rapacdwly~ · .. 
Figure 26 thaws a schematic top view of the grlppillg IDd smling means ~- fonnation ·of 

a blltt·type side seam, 
Figure 27 lhaW• a-~-~- view of rhe grippµ.g _and •ling means an fannatian.of 

a combined Oftdapping ~ butt-type aide seam, and . .. 
Pigme 21 shQws a ~c tOp ~ of the gripping and sealing_ nieans an formation of 

a ~layer .overlapping_ ... seam· 

D;g&ilfct 4-riJ$icm pf Jbe inyprim 

Pi&me 1 shows a~,~ l, in puticul8r a·dilpmbl~ absorbcA& article of 

the pull-oft .type having a fmnt JWi1d 3. md a back ~ S. Tm frmu panel and the Bk 
panel am joined tepther ·at the uea of overlapping aide ·.mns 7, 9 tD form a three 

dimemianal ~le gllmait lraYing leg ~s· 11, · 13 and a waist opining IS. The 

side -- 7,9 are fmmal by overlapping puU of tba namPmli 3 and tbD back Panel 5. 
Ovaiappiq side ..uni haw ~ ~ wldfrelpect 1D ... sr.ien1th (in 

the pJlac af·tb8 fmnt aacl bUt putlls) and can, ill c:lie the 1lllClarprmellt is a disposable 

absmbeat mticle, be euily tmn apart for nmoval of a mmt· article flom the wmc:r. 

Aitanatively, the -ovcr1appiaa.. a· mama may be-joined. by Velcro-type aide sam1 
mmpliling parcbea of lmDk·typ:· IUld ~tp matmial. ·nu. p'Atches may be. localed 

parallel ta the Iida ~· .. 7,9 ar may be 1cicaled papeDdicular ro lhe mms 7,9. 
Altanatively, die ikle .sams may be jaimd ·by adbesive sape raps eztt:nding 

~y tD ~ sm,ns 7.9. "lbe Velrm9-tne .• ,.ung _mans or adhesive tape 

scraliq_ IDllDI am. attaahed ·by -~ manufactun:r to fonll. ~ ttne .dimensional prment. 
Aftl!.r the ~-.has· blim. a1tlChed an a.--=:~ the. -.zns 7 ,9 can. be unfasrmed for 
inspa:lioa of 1be inside of the artide and can after inspa:tiDn be re-dosed by lhe usc:r for 

fmthcruc. 

RECTIFIED SHEET (RULE 91) 

• 
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·: .. ~~ ·. 

The waist opening 15 and the leg openings 11, 13 ar:e elasticated so that they 
contract and snugly f!t ~~und the waist and legs of tAi ~rer to provide gasketing 
seals which prevent liquids of leaking from the garment 1. ,. ,_., 

Figure 2 shows an undergarment 1 having outwardly lpted butt-type seams 16, 
18. The butt-type seams 16, 18 are made by folding the pr...,nn, or bJank, from which 
the artide 1 is formed along its transverse center line 19 a~1.uperimposing the sealing 
areas that are located· on the same surface of the btank in f. face-to-face reJationship. 

"•"\ . 

The seams may be formed by pressure bonding, ultrasQqj.C bonding, heat sealing 
adhesive attachment or mechanical attachment. 

The sealing line 14 of the butt-type seam is preferabjy 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 to~d on th_e inside of the 
undergarment 1. Inner seams can be obtain•d when the J?l8-fonn, or blank, of the 
undergarment is folded along its transverse center line 19 . ~ that its inner surface if 

~··-· 

facing outwardly upon formation of the seams. Subsequen~':;by an inverting step, the 
seams 16and18 are tumed inwardJy. 

The undergannent 1 as shown in figures 1 and 2 can.cpmprise a single layer or 
multiple layers of woven or non-woven material, and may comprise a lhennoplastic film. 
The undergannent may form a re-usable diaper holder 'f!dlich is to be used in 
combination with a disposable absorbent insert core. Preferably, the undergarment 
fonns a unitary disposable absorbent article, in which a liquu:t..;mpenneable backsheet. 

". 
an absorbent core and a liquid penneable topsheet are combined to form an integral 
structure. 

: . ~ -.: -

As used hereln, the tenn "absorbent article" refers to q~vices which absorb and 
contain body exudates, and, more specifically, refers to deyices which are placed 
against or in proximity to the body of the wearer to absol'lylnd contain the various 
exudates discharged from the body. The tenn "disposable" i$J.1Sed herein to describe 

·-~ ... 

absorbent artides which are not intended to be laundered or otherwise restored or 
reused as an absorbent article (i.e., they are intended to be di~carded after a single use 
and, preferably, to be recycled, composted or othe~~ disposed of in an 
environmentally compatible manner). A •unitary" absorbent apcte refers to absort:>ent 
articles which are formed of separate parts united together to.:~nn a coordinated entity 
so that they do not require separate manipulative parts like a ..,parate hoJder and liner. 

f •.. 

The present invention is also appr&cable to other absorbent arti?es such as incontinent 
briefs, incontinent undergarments, diaper holders and ijn,ers, feminine hygiene 
garments, and the like. ~}. 

Figure 3 shows the pre.form 17, which wiJI be further Jtfen-ed 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 along ttie line 1-1 of figure 3. The blank 17 comprises a liquid­

pervious topsheet 21, a -liquid-impervious -backsheet-·23 -~~ an absorbent c:Ore 25 

interposed between the topsheet and the b~cksheet The blank 17 comprises two 

l~ngitudinal edges 27,29 and'twO transverie edges 31,33.- The longitudinal edges 27,29 

and the transverse edges 31;33 fonn the periphe,Y of the blahk 17. The longitudinal 

edges · 27,29 extend generally ·in the direction of- the lorigiit.ldinal center line 20 and 
. ~ . . . 

comprise cut-out• regions Which are to fonn the leg" opening$ 11, 13 of the absorbent 

artide in its assembled state~- The bl&nk 17 ·comprises waiiat<e~Stics 35,37 and leg 

elastics 36,38. Each longitudinal edge 27,29 comprises a first-waist section 39,39'-and 

a second waist section 41;41i. "The waiSt sections39,391 and-41,41 1 of the longitudinal 
. . .·. . ' . ' 

edges 27,29 are located on'both-sides of a central crOtch section ·40,40' of each edge 

27,29. Each waist section comprises a sealing area 43,45,47,49. A gripping area 
.. ·· '• ·' . 

51,53, 55,57 is located adjaeent each sealing area 43,45,47,49.-

Figure 5 shoWs a schematic side elevational view of the app~ratus for fonning an 

absorbent article having sid. seams aceording ·tc> l,e invention. ' Figu,.. 6 shows a: top 

elevational view of the apparafu$ of figure 5.: A cdntinudu$. web 58 is transported .In a 

substantially flattened state along a transport trajadory on_ :.- -conveyor belt 73 -- in a 

direction of transport T. -A-cuttihg means 42 cuts t11·it web transv.rsely across its width to 

from individual blanks 17.' The blanks 17 are tiahsportecrln their substantially flattened 

state on the c:Onveyor belt 13;: Whic:h-is air-penneabl8. inC:t rtans 0ver' a suction box 44. 
. . . . . .- ' .· ·.· . . . . ::, . .-: ,·····: ·: . ·:.: ._·:·','":. •. ·. . . . ·j. 

By suction, the blanks 17 are held' in a defined ·poi.ition on-·tha C:omieyor belt, ·and the 

elastic elements 35,38,37,38 in the blanks 17 are prevented from contracting and from 

gathering the blanks. 

As is shown in figures 5 and 6, a folding-and-sealing unit 59 is located overhead 

of the conveyor belt 73 and comprises gripping means 6o,81,62 and e3. In figure 5 only 

gripping means 81 and 83 are visible. The grippirig m•ans .• ,__ br0ught in coritad With 
the liquld impervious backSheef23 of the blanks 17 afth. tOurgrippmg areas 51,53,55 

and 57~ Thegnpping·means-~3 are rotatably mountttd on carrier anns 64,65,66 'and 

67. The carrier anris 64-61 are conneded tO a frame 72 and can each be rotated 

around a hinging axis 75,77 ~-- The- hinging. axes''7s, n extend perpendicular to the plane 

of the drawing in figure 5~ and.generally perp.ndicular ta'lhe Caflier arms 64-67. 

As shown in n9ure ·e. two sealing means-7s,79 a~-loeated-on each side of the 

conveyor belt 73 and 'can be m0ved in a direction transve~ely to the direction of 

transport T to contad an anvil carrier 69. The se;iling- means ·78,79 may comprise 

heated elements Which contact the anvil Carrier u~der pnassures of between 1 and 105 

psi. Because the -anvil carrier 69 is-_ ~imultaneously contaeted by the sealing means 

78, 79 from both sides and is squeezed between the sealing means,- high pressures can 

be exerted on the side seams without the need for a' hea,,Y and rigid suspension of the 

anvil carrier 69. · 

• 

( 
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The carrier arms 64-67 can be rotated upwardly arou_n~ the hinging axes 77, 75 

to a position in which th!Y· extend substantially perpendfetila~, to the conveyor belt 73, 

and such that the sealing areas 43-49 are brought in proximity of the anvil carrier 69. 

This is illustrated in figure 7. The actuating means for rotating the camer arms 64-69 

around the hinge axes 75,77 may for instance be formed by levers or gears or any other 

known means. , 

As schematicalJy indicated in figure 5, the carrierarm-a~ating 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 compleme~tary toothed surface on 

suspension arm 70. By moving the frame 72 along the ann 70 towards the anvil carrier 
· ..... 

69, the carrier arms 64-67 are rotated upwardly. The direction of rotation of the carrier 
.. ~ .:.;., 

arms 64-67 can in this embodiment be easily varied by se~ng an even or uneven 

number of gears in the actuating means. Prior to, or during ~tion of the canier anns, 

the frame 72 and the anvil carrier 69 may in combinatiort be lifted f!NlaY from the 

conveyor beJt 73 in the direction of the arrow F towards a seali~S position. 

ln the embodiment figures 5, 6 and 7, the btank 17 is O&tched upon rotation of 
( . .. 

the canier anns 84-67 around the hinging axes 75, 77. ~ing of the blank can be 
. ,: . ~ 

prevented by hinging the carrier anns 64-87 around hinging axes which lie in the plane 

of the blank 17. For hinging axes that are not located in the. pJane of the blank 17 but 

above the plane of the blank 17, a length compensation is required. To counteract the 

increase in length of the blank 17 caused by rotating the canjer arms 64-67 upwardly, 

the folding-and-sealing unit 59 comprises length-compensating means, which may for 

instance comprise a telescopic arrangement for varying the l'-(lgth of the carrier anns 

64-67. In a preferred embodiment. the length-compens•g means comprises a 
i"l... 

suspension of the hinging axes 75, 77 which causes a varying distance between the 

hinging axes 75. 77 upon rotation of the carrier arms. This ts shown in the preferred 

folding-and-sealing unit 59 of figures 12 and 13. ,M. 

As Olustrated in figure a. the sealing areas 45,47 an~ 43,49, respectively, are 
... ;tt'}• 

placed in an over1apping relatiOnship by rotation of each grippi~ means 60-63 around a 

gripper axis 56,56', 68,68' which extend parallel to the cafrier arms 64-67. The 
·, ~· 

superimposed sealing areas 45,47 and 43,49 are contacted beJWeen the anvil camer 69 
: ··.1 'J", 

and the sealing means 78, 79, which may comprise an u~onic conductor. The 

ultrasonic energy imparted to the sealing areas puts the thepnoplastic material of the 

sealing areas in a heat-softened state. such that upon comp"'~fio.n of the sealing areas 

between the anvil and the conductors an overtapping side se~~ is formed. 
:··;ii-.; 

Instead of an over1apping seam, in which the s~ling areas 43,49 are 

superimposed generally parallel to the plane of the anvil carrier 69, the gripping means 
i<!!'· ~-, 

61,63 may be simultaneously rotated around their gripper axis 56.56'; 68,68' in such a 
:t! . 

way that the sealing areas 43,49 mutually abutt and extend 9enerally perpendicular to 
. ~ .. 
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the plane of the· anvil carrier 69. Sealing can then oecur for instance by compressing 

the abutting sealing areas 43, 49 in a direction gene ... lly parallel to the direction of 

transport T by seating m.an!s 'traveling with. folcUng-ancl~selilll~g u~it 59 at matched 

speed. ·Different embodiments of overlapping ·and abutting !JSi~e seams are shown in 
i . : . 

figures 26 to 28. 

Figure 9 shows a frontal view of the sealing unit 59 in' the sealing position, prior 

to contacting the u1trasoni~ ccinductors 18.19 witti the anvi1 ca~·ree.· rhe blank 11 has 

been indicated by a dashed.line.· As upo~ rotation of.th~ gdp~~~g me~ns 61,62 around 

the gripper .xis 56,561 the blank 17 is stretched, th;·:1on~fu~1 .distance between the 

gripping means 61~82 is decreased ~pon rot&tion, for i~~bin~ by dlsplacing the gripp:ing 
means along the., hinging &xis 75: · · · · · · · · · · · 

Figure 10 sh0ws a sChematic side elevational View Qf a ~ealirig unit, wherein the 
. . ' .. .. . ; 

frame 12 is moved upwards in the 'direction ot the- am>w F, ·and wherein· ihe carrier arms { 

64-67 are rotated doWnwarcilY .r.gripping the blank.17.·· In this.case the folding of the 
I • • • ' ' • • • • • • • • 

blank 17 causes· an exeess of material· of the blank '17 tO be comprised. between ~ 

gripping means efand 83. To mai~tam the blank 17ir1·a ten~toRed.State, th. carrier 
~ , .· . •. .~.· ' ' 

arms 85 and e·fmay be moved outwardly along a transverse arm 71~ To fix the blank 
. ·. . . ·. . . . . . . 

17 in place during folding, the 'canter Point of the blank 17 may· be gripped by a gripping 
.. ,· . . . . . 

means ·75 which may comprise fOr instance a "vaaium ·"suction ctttViCe. 
. . . . . . .. . ·. ' . . .• .... ~ . ·' 

·Figure 11 shows a··sideelevationalview ofa_p~erre~~e"1bodiment of a folding-

and-sealing unit 59for·forming"side seams at high speed.·. The carrier arms 64-67 are 
mounted on the frame 12··~1Ct.;torms an upper ine~ber. The tra"1~·12 is.mounted' on 

the arm 70, which is retated aro~nd a main axis BO in the diredon of the arr0w R. The 

speed of rotation Of the, 8nh. 70 arc>und the· main axis SO is matched tO. the speed Of 
. . : . . . 

transport of the blanks 17, alid is such that the circumferenti81" speed of the gripping 

means 6<MS3 equals the 1Sp8ed of' tranlport~ The leading. -~dge 24 of a blank 17 is 

gripped by the gripping ~s61,."2 at.a.moment ~.n:·lh~' ~lawe.velocitY be~n 
the blank 17 anci h gnpPins.·· meahs e1 ,62 is about ~ero •. iM·geometrY of the folding­

and-seaUng unit 59 ·is adapbtd ·to the length of the blank 17, and ·_is such that gripping 

means 60,63 contact the trailing edge 26 of the blank 1~ at the moment when the 

gripping means 6o,e3 are tangential to the conveyor belt 73 . 
.. , .. .·· . . 

The carrier-arm actUating means in· the ·embodiment of figure 11 comprises a 

lower member 84 and for.eacih carrier·arm a; connecting. aim_S6, 88. The connecting 

arms ae,sa are connected in hinge points 89,90 to the earrier arms 64-67 and 'are 

hingingly connected to the tower member M. The lower membef Mis slidably mounted 

on the arm 70 such that the distance between the frame 72 and the lawer member 84 

can be varied. The carrier arms 64-67 are moved towards th. anvil carrier 69, as 
•" · .. : 

indicated· by the dashed line~. by moving the lower ·member 84 towards the main axis 

80, while keeping the frame_72 stationary with resp~d to.the ami 70. Evidently, it is also 
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possible to move the carrier arms 64-67 to their sealing posi~n by moving the frame 72 

along the arm 70 aw~; from a stationary lower membir IJd. The anvil carrier 69 is 

mounted on the arm 70 and is rotated together with the canter arms 64-67. 

Figures 12 and 13 show detailed cross-sectional vie-.ysof the folding-and-sealing 

unit 59 in the gripping phase and in the sealing phase respt9;tively, including the length­

compensating means. The length compensating means comprises two pivot arms 93,94 

to which the carrier arms 64-67 are connected. The pivot ;vms 93,94 rotate around a 

central axis 103, which is conneded to the ann 70. By rotation of the pivot arms 93,94 

around axis 103, the distance between the hinging axes 75, n, 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 prov~d. 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 84-67 with the 

lower member 84 in such a manner that for each position of the lower member 84 along 

the arm 70, a single position of the carrier arms 65, 67 corresponds. 

Figure 13 shows the lower member 84 in its reV.pted position wherein the 

connecting anns 88, 86 have been pulted downwardly generaUy along the arm 70. The 

position of the connecting anns 88.88 , the distance control anns 96,98 and the pivot 

members 93,94 is uniquely detennined 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,~~ the hinging axes are 

moved along a drcle 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 seating steps of the sides of .Jbe btanks are effected in 

the preferred embodiment of a folding-and-sealing unit 5~t in accordance with the 

invention. The web 58 is transported along transport mean, comprising guide rollers 

105, 107,108 towards a pick-up drum 112 which is rotated jrJ ~·direction of the arrow 

R•. The leading edge 24 of the web 58 is sucked against a vapm chamber 115 on the 

periphery of the drum 112, whereas the trailing edge, which. i~_.Jtle embodiment of figure 

14 is fanned after cutting of the web in a cutting unit 110, is _f\lcked onto the surface of 

drum 112 by vacuum chamber 118. 

In the embodiment of figure 15 the. web 58 is fi"" placed across vacuum 

chambers 115 and 116, and is subsequently cut by cutting u9~ 110. Placing the cutting 

unit 110 tangential to the surface of the pick~up dNm 112 tllQYIS for accurate control of 

the position of the trailing edge of each blank on the surface O(,.,e drum 112. 

As shown in figures 14 and 15 the gripping means 60 •.. 61, 62 and 63 rotate on a 

circular track 118 which is tangential to the pick-up drum 1 ~2:-i:: The leading edge 24 of 

the pre-form 17 that is held on the drum 112 between th~ va~um chamber 114 and 
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115, is gripped by the gripping means 61 and 62. ~ubseqi.lently, as shawn in figure 16, 

the trailing edge of the blank is.gripped by gripping means 60 and 63 ·from the vacuum 

chamber 115. 

In the embodiment· of· figures 14 - 17, the. arm ··10 ·.of the· f~ldin~and-sealing unit 

59 Comprises ·an ·internal teleseopic section, having -an internaFend comprising a cam 

follower 85 that is to engage ·a stationary cam surface 120: A~ shown in figure 17, the 

telescopic section 83·is pressed radially outWaidly tawatds ci~lar track 119· such that 

the frame 72 is· radially displiaeeci·· and the carrier anns ate rotated t0wards the sealing 

position. 

Inside the telescopic section · 83, there may b8 'inch'.lded a further telescdpic 

element which is to engage a further stationary cam surface, such that after the carrier 

arms have reached the. sealing . positton, this "element is pushed radi8lly outwardly 

beyond the frame 72 tO "eject the fini~hed sealed attiCle frorri. the foldin~and-sealing unit 

59. This construction has not been shoWn in the figures~··· 

In the embodiment of figures· 14-17, a further set .of carrier arms is located at 

each position 121, 122. A sirigle, stationary sealing. rrteans :79-such as an ultraSCJriic 

conductor is provided along Which each set of caRi.fr arms :is ;rotated. For reasons of 

clarity only a single set of caniir arms has been shbwn in the fig'ures 14-16 .. ·As m8iny 

as, up to 30 identical setS of arrns maf be located around thj main axis 80 to allow 

sufficient time fOr the sealing operation while maintairiirig a high speed of tranlp0rt of 

the web 58; which may tOr instan_ce be ti'an~portecfat s~s of 2 mis or higher. 

In an altemative embodiinent,·'a sealing means.-79.:itfprovided for eaC:h folding. 

and-sealing unit at each position' 121, 122~ anci rota~s\vtt11'the foldins>-and-sealing uhits 
. . ' 

around the main axis BC>. This allaws, at a given sp.ed of rc>tation arounci the axis 80, 

for sufficient time' of intera~on between- the sealing means. 79' arid· the material of .th• 

pre-form 17. ESpedaUywhen the seating means 79 are fOFJ1\8d by hea~-sealing means, 

it is important that sUiftcient time fOr heating up arid. cOOling dbwn of the side seam 

material is allowt1ct• "in ariuamplerary embOdiment, th8'"'h88t seaung means 79 require 

about 700 ms sealing time,: WhiCh may correspond to a r0tation- of the sealing means 79 

around the axis so of.ab0ut'180 degrees. 

Figure 18 sho'#s a top cross sectional view of the.t0ldii1g-and-sealing unit 59, to 

more clear1y depict the width-compensating means. Each. carrier· arm 64,65,66 and 67 

is connected to a grooved· member 124, 125, 126 and 127. Each carrier aim 64-67 is 

mounted in a. sleeve 128, 129 whidi is part of the pi~ofmembers~ 93;94. The folloWing 

description is given With respect to gripping means 61: bufequalty applies to the other 

gripping means 60, 62 and 63. A.grooved member·125is mounted in a bracket 130, 

which is conneCted to the C:entral aXis 103 to be "jointly rotated with the pivot member 93. 

The bracket 130 carries an &Xis 132 on which a pin 134'1s located which falls in a groove 

131 of the member 125. Up~n downward rotation of the carrier ann 65 around the 

.. 
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hinging axis 75, the grooved member 125 is axially displaced along the axis 132, such 

that the distance between the gripping means 61 and a2.-iS·d&RrUsed. 
"'!~·· 

The gripping means 6o-63 are preferably fonned by ~acuum gripping means. 

Each vacuum gripping means comprises a hollow body havin9 a plurality of outlets on a 

gripping surface to contact the gripping areas of the blank. , 1.Each hollow body of the 

gripping members is connected via a flexible vacuum lead to f,~tched vacuum supply. 

This has not been indicated in the figures. 

As shown in figures 12 and 13, the gripper actuating means for rotation of the 

gripping means 60-63 around the gripper axes 56,56', 68,88', comprises a protrusion 

146.148 on each gripping means and an engaging surface 150t152 mounted on the arm 

70. When the carrier arms 6+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 rota~ ~round the gripper axes 

56,56'. 68,68'. 

The figures 19-23 show cross-sectional views of diff!rent blanks 17, along a 

cros•section which extends parallel to 1he transverse sides of, the blanks 11 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 comp~ses a topsheet 21, a 

backsheet 23, 23' and a core 25 interposed between the topsheet and backsheel The 

backsheet is fonned by a thennoplastic film 23 and a non-wov.en outer layer 23'. The 
·~ 

thermoplastic film 23 is not coterminous with the non-woven oy;ar layer 23' such that in 

each side seam only two Jayers of the non-woven material 23' ~ present. Breathability 

of the absorbent stn.icture is achieved through the regions of,~ non-woven material 

which are not covered by the impenneable film 23. 
•.' 

In the embodiment of figure 20, the blank 17 compri'9S a thermoplastic fitm 

backsheet 23 having panels 135, 137 of stretchable m~~al attached ther•to. 
Furthermore. there may be provided elasticated stand-up cuffs, ~e. 138 on each side of 

the cora21. 
ln the embodiment of figure 21, the blank 17 is tt\tended to fonn an 

--undergarment in the form of a re-usable holder for absorpent insert cores. and .. 
comprises a non-woven backsheet 23 and two pocket-formi~ Japs 143, 144 in which 

the disposabJa insert core can be inserted and which serve to ttQJd the insert core in the 

proper position with respect to the garment 
.~ .. ; 

Figure 22 shows a blank which is made a laminate 9'r.two non-woven layers 

23,23• or of a nonwoven layer 23• and a thennoptastic layer, b~ Jayers extending into 

the sealing areas 140, 142 for improved strength of the seams. A _ 

Figure 23 shows a btank wherein both the topsheet 2\,and the backsheet 23 

extend into the seating areas 140. 142 to form reinforced sides~ . 

. •·.) 
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While the topsheet 21, the backsheet 23, and the absorbent c:Ore 25 -may be 
assembled in _a variety_ of well_ known configuratic>ns,_ preferred -con-figurations are 
described generally in U.S. -- Patent 3,860,003 entitled "Contractable Side Portions for 
Disposable Diaper11 Which issued to Kenneth- B. Buell oh January 14; 1975; and u_.s. 
Patent Application Serial No. 071715, 152, allowec( '"Ab~s:be~t Article With Dynamic 
Elastic Waist Feature Having A Predisposed Resilient fl~xtira,:Hinge", Ken~eth B. e~ell _ 
et al. filed June 13, 1991; each of which is incorl;()..aild herein by referen~. -

The absotberit- eore - 25 may b9 any --abso~nt mea~s -~id, is· -generally 

compressible, confonnable, -noh-irri~tlng to the'w.jarei'j 
0

Skita;' "and aipable of" absorbing 
and retaining liquids such as 'urine- ·and other certain b~dy '.Xudates. The absorbent 
core 25 may' be manufactured in a.wide varietfofsiZes' a~d-'sllas>&s '(~.g., rectangular, 
hourglass, "T"-shaped, ' asymmetric, 'etc.) and frOm a Wicie ~·riety -of liqui6"abso~nt' 
materials c:Ommorily used in disposable diapers •rid other absorbent articles such a5 ( 
comminuted wood pulp which is generally referred to- as airfelt. Examples of other 
-uitable absorbent. materiil!l inCJude creped' ceilulosi ~dding'; ~eltblown polymers 

including coform;- dlenuCany stiff8ned, . modified' or -eross-iihkect' ceuul~sic titMJrs; ti.. ' 
including tissue wraps and· tissue - laminates; abs~t -to•ms( absorbent 'sponcles; 
superabsorbent polymers: ·absorbent gelling -materi8t&;-- ~r ·.;-y·-equiv8Jent material or 

combinations of materials. -"The confiOuration _ and· eonstrudlon of the absorbent den 
may also be varied ·(e.g., the "ab8orbent core -may haie ~aryi~g caliper zones, a 
hydrophilic gradient 'a supe~bsorberit gradient, -- or '1oW8r av~rage' 'ciensity' and loW8r 
average_ basis weight acquisition -- zones;'' or may ·c:Omprise one- or more layers or -
structures). The total absorbent cilpacity of the ablC>~ettfco~ 25 should, however! be 

compatible with the design loading and the intended use of the absorbent article. 
Further, the size and absOrbent capacity of ·the abS'otbent c0re -2s may be varied to 
accommodate wearers ranging from infants through adults> Exe~plary absorbent 
structures for use as the absorbent c:Ore 2S are deseiibed--in U.S~ -Patent 4,61.0,678 

entitled •High-Density-Absorbent Strudures" issued to Weisman et al. on September 9, 
1986; U.S. Patent 4,873,402 entitied "Absorbjnf Afti'Cles With Duai.:.Layered Cores" 
issued to Weisman et al. -onJune 16, 1987; U;s·: Patent 4~888~231 entitled "Absorbent . ' 

Core Having A Ousting Laye~ issoeclto Angstadt on oecer'1bet 19, 1989; and U.S .. 
Patent 4,834,735,·entitled "High Density Absorbent Member$ Having Lower Density and 
Lower Basis Weight Acquisition Zones", issued to Alemany et-al. on May 30, 1989. 
Each of these patents are incorpotated herein by reference: 

The backsheet 23.23'is positionec:I adjacent the'garmentsurface of the absorbent 
core 25 and is preferably joined thereto by attaChmeni means {not shovm) such as those 
weli known in the art. For example~ the baCksheet 23 may be secured to the absorbent 

core 25 by a uniform continuous layer of adhesive. a patterned layer of adhesive, or an 
array of separate tines, spirals, or spots of adhesive. Adhesives which have been found 
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to be satisfactory are manufactured by H. B. Fuller COmpfiOY of St. Paul. Minnesota 
and marketed as HL~jps. The attachment means -~ ;~ferabty comprise an open 
pattern network of filaments of adhesive as is discloseq:-in U.S. Patent 4,573,986 
entiUed "Disposable Waste-Containment Garment", which i~sued to Minetola et al. on 
March 4, 1986, more preferably several lines of adhesive f!iaments swirled into a spiral 
pattem such as is illustrated by the apparatus and me~ds shown in U.S. Patent 
3,911,173 issued to Sprague, Jr. on October 7, 1975; U.S., Patent4,785,996 issued to 
Ziecker, et al. on November 22, 1978; and U.S. Patent 4,~2,666 issued to Werenicz 
on June 27, 1989. Each of these patents are incorpo~ted herein by reference. 
Alternatively, the attachment means may comprise he• bonds, pressure bonds, 
ultrasonic bonds, dynamic mechanical bonds, or any other suitable attachment means or 

• . .·1 

combinations of these attachment means as are known in th~ 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 "flexible• ...t•rs .to materials which are . -~ 

compliant and wiif readily contonn to the general shape and contours ·of the human 
body. The backsheet 23 prevents the exudates abso~ and contained in the 
absorbent core 25 from wetting ~es which contad th•:•sorbent articles, such as 
bedsheets and undergarments. The backsheet 23 may. th.us comprise a woven or 
nonwoven material, polymeric films such as thennoplasti,q; films of polyethylene or 
polypropylene, or composite materials such as a fil111-e?.~d nonwoven material. 
Preferably, the backsheet is a thennoplastic film having a thi;kness of from about 0.012 
mm (0.5 mil) to about 0.051 mm (2.0 mils). Particularly ~referred materials for the 
backsheet include RR8220 blown films and RR5475 cast .,films as manufactured by 
Tredegar Industries, tnc. of Terre Haute, IN. The backsheet~3 is prefarably embossed 

,.~.J. -~ 

and/or matte finished to provide a more clothlike appearance._ ,,Further. the backsheet 23 
may permit vapors to escape from the absorbent core 25~.e., breathable) white still 

.• . .,: 

preventing exudates from passing through the backsheet 23.,, ·; 
The topsheet 21 is positioned adjacent the body surto~. 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. SuiU.ble attadlpnt means are described 
with respect to joining the backsheet 23 to the absorbent cor,t 25. As used herein, the 
tenn "joined" encompasses configurations whereby an elemeQf, is directly secured to the 
other element by affixing the element directly to ·the other. l!f~ent, and configurations 
whereby the element is indirectly secured to the other element~Y •ffixing the e'ement to 
intermediate member(s) which in tum are affixed to the oth~,element. In a preferred 
embodiment of the present invention. the topsheet 21 and ttl.'. backsheet 23 are joined 
directly to each other in the blank's periphery and are indirfactly joined together by 
directly joining them to the absorbent core 25 by the attachme.Qt means (not shown). 

~ 
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The "topsheet 21 is compliant, soft feeling, and non-i~ting to the wearer's skin. 

Further, the topsheet 21 is :liquid pervious pemiiiting liq~ida' (e.g., urine) to. readily 

penetrate through·its thickiie~s .. A suitable topsheet may be m~nufai:tured from a wide 

range of materials, such as· porous foams; reticulated toirti;;::~p~rbJrad plastic 'films;; or 

woven or nonwoveJi Ylebs:'of natural fibers (e.g., wood or-~ttori "b8rs), sy~thetic fibSrs 
(e.g., polyester or polypropylene fibers), or a combination 'o~ n~~ral ~nd synthetic fibers. 

Preferably, the topshe8t ·21· ·is made of a' hydrophobic· material to isolate the wearer's 

skin from liquids contained in the absorbent c:O~ ~s; There . are a number of 

manufacturing techniques'Wfiich may·be used to ·maniifact\irj_.the topsheet.21. For 

example, the topsheet21·:,na.y·be a nonwoven web-~f ·r.~is-sp~nbonded, carded, wat­

laid, meltblown, hydr0entangled; -C:ombinations of the ab~e~ ~t the_ fi~e. A ·.preferred 

topsheet is carded and thermally. bonded by means welt known to those skilled in the 
fabrics art. A preferred topsheet ~rnprises a web of staple l~flgth polypropylene fibers 

such as is manufactured" by Veratec, In~. a Oivi~ion oflntemati~nal Paper Company, of 

Walpoie. Massachusetts under· the designation P-8. · .. · 
The disposable absorbent article preferably further Comprises" ei8$tim;ed leg cUffs 

. . .. . ., .. 

36,38; 136, 138 for providing improved c:Ontainment of fiql.iids aim other body exudates. 

Each elasticized leg cuff. may. comprise several different.embodiments for reducing the 

leakage of bOdy exLldates in the leg regions~·. (The leg cuff can ~- ~nd is sometimes 

also referred to as leg bands, side flSps, barrier cuffs~ or elastic cuffs.) U.S. Patent 

3,860~003 describes a ~isposable diaper whiCh provides a C:Ontractible leg opening 

having a side flap and. one or more elastic. members: io provide an elasticized leg Cuff 
(gasketing cuff). U.S. ·Patent 4,ao9:ao3 entiUed ~Dispo~ble 'Absorbent Article Having 

. . . ; . . .. . : 

Elasticized Flaps• issued to Aziz et at ~n March 20; 199o~ desCribes a disposable diaper 
. ' . 

having •stand-up• elasticizect· flaps (banier cuffs) to.improve the containment of ttie.leg 

regions~ U.S. Patent 4,S95.~78 8ntitled •Absorbent Articl~ Hilving Dual Cuffs• issued to 

Lawson on September. 22,. 1S87, describes. ~ disp0sabl~_ diaPer having dual cUtts 
including a gasketing cuff and a: ·barrier cuff.· While eaCh elastiCized leg cuff 32 may be 

configured so as to be simil8r tO any of the leg bands, side· flaps, barrier cuffs, or elastic 

cuffs described aboVe. 
. ' 

The disposable absorbent article preferably further c:Ornprises an ela~tic wai_st 
.. . 

feature 35,37 that provides improved flt and containment The elastic waist feature is 

that portion or zone. of the· absorbent· artide which is intended to elastically expand and 

contract to dynamicaJly fit the wearef s waist The' elastic wai~ teatiJre at least extends 

longitudinaily outwardly from at ieast one of the Waist edges -Of the absofbent core 25 
. . . 

and generally fomis at least a portion of the end edge of the ·blank 17. Disposable 
. .. .. 

absorbent articles are generally constructed so as to have two· elastic waist features 

35,37, one positioned ·in the first waist region and one positioned in the second waist 

region, although diapers can be constructed with a single· elastic waist feature. Further, 

• 

' 
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while the elastic waist featute or any of its constituent efeMi!'hts can comprise a separate 

element afftXed to the absorbent article, the elastic waist feature is preferably 

constructed as an exlifusion of other elements of the diaPff such as the backsheet 23 
~· 

or the topsheet 21, preferably both the backsheet 23 and the topsheet 21. 
r 

The elasticiZed waistband 35,37 may be construc;ted in a number of different 
•· J 

configurations including those described in U.S. Patent 4,515,595 issued to Kievit et al. 
ti~ 

on May 7, 1985 and the above referenced U.S. Patent Application Serial No 
!{::; 

01n1s, 152; each of these references being incorporated h~,..in by reference. 

Figure 24 shows a top plan view of the web 58, ~v,merein the blanks 17 are 

oriented with their longitudinal sides in the direction of tran~port. T, of the web 58. Leg 

cut-out regions 155 are provided along the longitudinal sid.e• 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 oriented transversely with 
• f .' 

respect to the web sat such that the longitudinal sides of the pre-forms 17 correspond to 
.. ~f.J;. 

the transverse sides of the web 58. The waist elastic elem~ 35,37 are applied along 

the longitudinal sides of the web 58; the leg cut-out sectiOns 156 extending through a 
'I· 

central part of the web 58. In this embodiment. the pre-form.s 17 may be rotated by 90•, 

either prior tot or after gripping by the gripping means eo- ea, to align the pre-forms 17 
·-~-;,. ... 

with the direction of transport T. 

Figure 26 shows a schematic top view of the position 'or the seating areas 43,49 
. ""?~ 

of the blank 17 upon fonnation of a butt·type side seam. The seating means 153, 154 
'\/"" 

compress the sealing areas 43,49 in the direction of the arrows C. 
···i-, 

In the embodiment of figure 27, a side seam is tonne~ which is a combination of 
...... 

a butt-type seam as shown in figure 2 and an overtapping Seam as shown in figure 1. 

The seams of figure 27 can be obtained by fust placing tha sealing areas 43,49 in an 

abutting relationship as shown in figure 26, and by subseq~ently doubling-over of the 

abutting sealing areas. The doubled-over abutting ••sling areas 43,49 are 
-f"' .. , 

subsequently compressed between the sealing means 79 arid the anvil carrier 69. The 
. . t ,. 

seam formed in this manner is particularly strong as three layers of material are 
~r., 

comprised in the seam. 

Figure 28 shows an overlapping seam in which u11'e layers of material are 
: ··i.:4" 

comprised. tn this embodiment, the sealing area 43 is doubted-over before placing it in 
f)" 

a superimposed relationship with the sealing area 49. The doubled-over sealing area 43 
•;t.· 

may be obtained by doubling over one of the longitudinal 8'tges 28,30 of the web 50 

before cutting of the individual blanks 17 and adhesivety."'ir by heat-, or ultrasonic 
··,~-

sealing, maintain the longitudinal edge in a doubled-over con'!\iuration. 
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WHAT IS CLAIMED IS: 1111111111111111111 11111111111 
* C L M S * 

1. Method of making an ~n~erg~nnent (1) havin.o si~,49 ~eams (7,9,16,18) frolT! a 
substantially ·two-dimensional _web (58), the web ~ing. two. longitudinal sides 

(28,30) and a ~rst ~nsverse edge (~4.31) ~~e~c:ling nnsversely to the 
longitudinal sides, the "1ethod eomprising the ·steps of: · · 1 . . 

- transporting the web· (58) in a ~u~stantially flattened position on a transport 
means (73, 105, 1o7,112) alo.ng a transport trajedory, . . . . 

· - cutting the web (SS) along a seco~d transvel"l.8 .~ge (2E5,33). to fonn a two­

dimensional pre-for111'{~1n. the .pre-fonn (17) compri~·~~· theft,St and the second 

transverse edge (~~4;31;2e~33) ·and -~ .. 10.ngitudinaf ~dges (27,29), eaJch 

longitudinal edge h~l/ing·'lYlo '~ist. sedio~s (39,39·; 41,41') and .a crotch sectlon 
~· . . . . . . 

(40,40') located intermediate: ~· waist sectio.n~; a sealing area (43,45; 47,49) 

being located adjacent and inboard of each. waist section; . 
: ·. : . ·' 

- gripping the · ·pre-fonn adjacent ·ea~ Waist s•Ction . wiUl gnpp1ng means 

(60,61,el~83) in fOu~: grippi~g areas -(51 •. 53,55,57),. ead, gripping ; ..... being 
. . .. ··; .. . ·,"· . .· . . . . ·. . 

located near a respediVe sealing area, 

~ jointly rotating at kt.st the gripping means which h~IC,i the gripping areas in the 
region of one of the transvers• edges around a hinging axis (75, 77) extending 

substantiaily parallel to the transvers~ edges (24,3~; 26,33) of the pre-fonn (17) to 
place the first transverse edge (24,31) generally· paralle_I and. opposite to the 

second transverse edge (28;~3)~ 

- superimposing the sealing· areas (43,49;45,47) ~id'I are located along the 

same longttUdina1 edge c2t.29) irl al contacting ~~o~hip, . 

·. - joining the superimposed sealing areas in. a sealuig ~eans (78, 79), thus forming 
'·. .· .· .. . . 

the absorbent •rticl•· and . . . .· • 
- releasing the absorbent •rticl~ from the gripping m•ans. 

2. Method acco~ing to Claim 1, Wherein the longitudinal ~dges· of the pre-fonn (17) 

are fanned by the transverse edges (24;31; 26,33) or· the web(58), the transv.rse 

edges of the pre-fonn (17) corresponding to secti~ns of the· longitudinal sides 

{28,30) of the web (58). 

3. Method according to claim 1 or 2, wherein the step of su~rimposing the sealing 

areas comprises rotating ••ch gripping_means. (60,61,62,63) around a respective 

axis of rotatiori (56;56; ,68,SB') eXtend.ing gen~raHy paraliel to the longitudinal sides 
. ' -· . . . . 

(27 ,29) of the pre-form to place the. sealing areas in an overlapping relationship to 

fonn overlapping side seams (7,9), or in an abutting relationship to fonn abutting 

side seams. 

4. Method according to claim 1, 2 or3, wherein first the gripping areas (51,53) in the 

region 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 ~,33) to form the pre-fonn 

(17) and wherein tll@ltafter the ~re-form (17) is gripjBf J,n the region of the second 

transverse edge (26,33). 

5. 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 trans'{erse edge (26,33) to form 

the pre-form (17): 

6. Method according to any of the previous claims, comprising the step of forming the 

web (58) by combining a liqui~mpervious backsheet <a3,23'), an absorbent core 

(25) and a liquid-pervious topsheet (21), such that th' undergarment (1) is an 

absorbent article. 

7. 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 ~irection of the longitudinal 

edges (27,29). 

8. Method according to any of the previous daims, wh.,.in after gripping the pre­

fonn (17) in the four gripping areas (51-57), the distance between the gripping 

areas (51,53; 55,57) located along the same transv_,• edge is decreased to 
prevent stretching of the pre-form in the direction tf the transverse edges 

(24,31;26,33). -1 

9. Method according to any of the previous daims, wherein the pre-form (17) is 

rotated towards a stationary sealing means (78, 79) arou0$i a main axis (80), which 

extends generally parallel to the hinging axes (75, 77) of rotation. 

10. Method according to claim 9, wherein the gripping means (60,61, 62,63) are 

rotated tangentially to the transport trajectory. 

11. Method according to claim 10, wherein the drcumferent.!I' velocity of the gripping 

means (6Q.83) around the main axis (80) is substantia~ equal to the speed of 

transport of the web (58) along the transport trajectory. -)•. 

12. Method according to any of the previous claims, wherll~Jhe gripping means (60-

63) comprise suction means. 

13. Method according to any of the previous claims, wtlp~in the sealing means 

(78, 79) is an ultrasonic sealing unit 

14. Method according to any of the previous claims, wherein.multiple gripping means ,. 
(60-63; 121-122) are mounted around the main axis (80). 

15. Method according to any of the previous daims,. wt.J.-ein the pre-fonn (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 e.xte~ed state at least during 

transport and during the sealing step. 
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16. Method according to Claim 15 wherein the pre-form (17) comprises an elastic 

element (35;37) .along each transver&e edge (24,31; 26,33). · 

17. Apparatus for carrying out the method according to any of the previous claims, the 

apparatus comprising af least one· folding-and- sealing unit (59), the folding-and­

sealing unit (59). comprising: 

- at least a first and second carrier arm (64,65,66;81), each earner arm being 

hingingly mounted on a hinging axis (75,n), the hinging axes (75,n) extending 

generally transver&ttly to the carrier arins; 

- gripping means. (60;81,82,83) attached to each Carrier ann . for gripping the pre­

form (17) in four·gnpping areas (51,53,55;57), 

- carrier arm-aduating meam~ (70,74,84,86,88) for rotating at least one carrier arm 

around its hinging axis tO a sealing position and 

-sealing means (78,78,79)for contacting the artide iii the sealing areas wheri the ( 

carrier arms and: gripping means· are in the sealing position. 

18. Apparatus according to claim 17, wherein the gripping means (60,61,62,63) are 

rotatable around a fespective gripper axis (s6;sei ,88,68') Which is positioned 

generally par&llel to "th8 carrier arms (6o-63), ihe ~ apparatus c:Omprising gripper 

actuating means (148,.148~150, 152) fol' rotating. each gripping rneans around the 

gripper axes to a sealing p0sition. 
19. Apparatus according to claims 17 or 18, the carrier arm-aduating means 

comprising: 

- at least two eolinecting arms (86,88), each cannecting arm being on one side 

rctatably conneCted to. a respective carrie·r arm and on the other. side to a hinge 

point (91,92), the carrier arm- actuating means being adapted to periodieally vary 

the distance between the hinging axes (75,n) and the hinge point (91,92) of the 

comacting· aims such· that the at least one carrier· ann · (64,65) is placed generally 

parallel to and adjacent to the second carrier arm (66,87). 

20. Apparatus according tO claims 17, 18 or 19, the hinging axes (75,n) being 

comprised in an upper member·(72), the hinge point(91,92)·being comprised in a 

lower member (84), the lower member being displaceable ·relative to the upper 

member (72) .iong a center line (95) located midWay between the hinging axes 

(75,n) and.extending generally transversely tO the hinging axes. 

21. Apparatus according to any of daims· 17 to 20, wherein each carrier arm (64-67) is 

conneded with its hinging axis (75, n) to a first end of a >respective pivot member 

(93,94), the second end each pivot member being rctatably conneded to a central 

pivot axis · (103). located on the· center line (95) and extending generally parallel to 

the hinging axes (75;n). 

22. Apparatus according to claim 21, wherein· the apparatus· compnses two distance­

contrcl arms (96,98) each distance-control ann being with one end hingingly 

I lllllll llllll lllll lllll II llll 
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connected to a r-~peeti~e connecting arm (86,88) and being with another end 

hingingly conned.di. to a respeetive hinge point t11-00, 102) in the region of the 

center line (95). 

23. Apparatus according to any of daims 17 to 22, wherein two gripping means (60-

63) are connected to each carrier arm, the apparatus further comprising width­

compensating means (128, 129, 124, 125, 126, 127) for ~oving the gripping means 

(60-63) that are· located on the same carrier arm in opposite directions generally 

parallel to the hinging axes (75, 77). 

24. Apparatus according to any of claims 17 to 23, comprising a sealing anvil (89) 

being connected to the central axis (95), the carrier anns (64-67) being in the 

sealing position located on each side of the sealing anvil (69). 

25. Apparatus according to any of claims 17 to 24, wherein the sealing unit (59) is 

rotatable around a main axi< (80) which is generally parallel to the hinging axes 

(75,77). 

26. Apparatus according to any of claims 17 to 25 wherein the upper member (72) or 

the lower member (84) comprises a cam follower (85) which is rotatable relative to 
a cam surface (120), for varying the distance between the upper and the lower 

member. 

27. Apparatus according to any of claims 17 to 26, wherein the gripping means (60-

63) comprise vacuum gripper means. 

28. Apparatus according to any of daims 17 to 27, wherein a plurality of sealing units 

(59, 121, 122) is mounted at spaced apart angular positions around the main axis 

(80). 

29. Apparatus according to any of claims 17 to 28 • comprising an ejection member for 

radially discarding the undergannent after sealing of the sealing areas. 

30. Apparatus according to any of daims 17 to 29, wherein the carrier anns (64-67) 

are rotatable around the main axis (80) at the same circumferential velocity as the 

speed of transport of the web (58). 

11111111111111 1111111111111111 
* C L M S * 
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(S7) Abstract 

A method for forming an und.ergannent ( 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-fonn. gripping the in-fonn adjacent each, waist 
section with gripping device in four gripping areas, joindy :rotating at least the gripping means 
which hold the gripping areas in the region of the fil'St transverse edge of the pre-fonn around 
a first axis of rotation extending substantially parallel to the transverse edges of the pre.;'fonn. 
rotating each gripping device around a respective axis of rotation extending generally pmallol to 
the longitudinal sides of the in-fonn to place the sealing 8R!8S located along the same longitudinal 
side in a contacting relationship, joining the superimposed sealing areas in a sealing unit. and 
releasing the undergannent (l) from the gripping device. The apparatus comprises an unblella­
i:ype mechanism. 
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