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hﬁ?) Resumen; .

151 aparato para fabricar un articulo absorbente incluye ef brazo 220 que posee la porcion terminal anterior 222 que alimenta el elemento el4stico 64"

la porcién ferminal anterior 222 se desplaza alternativamente en una primera direccién y una segunda direccién, de modo que el elemento elasticn 6"
se ponga en contacto con una trama fransportada en una direccién predeterminada con un conjunto de componentes que constifuye una porsiin el ;
articulo absorbente 1y se coloca en una forma de onde predeterminada. En este caso, en una vista en planta de [a trama 7, una distancia entre &i %
brazo 220 y un punto de contacto se amplia cuando el punto de contacto supera una posicion sobre la forma de onda predeterminada donde un ;

angulo entre ia direccién predeterminada y una linea tangente a la forma de onda predeterminada se amplla. 4
I
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Resumen:

El aparato para fabricar un articulo absorbente incluye el brazo 220 que posee la porcion terminal anterior 222 gue alimenta

&l elemento elastico 6a'. 1a porcidn terminal anterior 222 se desplaza alternalivamente en una primera direccion y una segunda

tliraccion, de modo que el elemento elastico 6' se ponga en contacto con una frama transportada en una direccidn predeterminada con

un conjunto de componentes que conslituye una porcién de! articulo absarbente 1 y se coloca en una forma de onda yredeterminadsa.

En este caso, en una vista en pianta de la trama 7, una distancia entre el brazo 220 y un punto de contacto se ampifa cuando &l purio

de contacto supera una posicion sobre la forma de onda predeterminada donde un angulo entre la direccion predelerminada § uns

iinea tangenie a 2 forma de otida predelerminada se arnplia.
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APARATO Y METODO DE FABRICACION DE ARTICULO ABSORBENTE

Campo técnico

La presente revelacién se refiere a un aparato y método
de fabricacién de un articulo absorbente en el cual una
unidad guia configurada para orientar un elemento eldstico se
usa para colocar el elemento eldstico sobre una trama
transportada en una direccién predeterminada con un conjunto
de componentes que constituyen una porcién de un articulo
absorbente.

Arte previo

En el proceso convencional de fabricacién de articulos
absorbentes, se usa cominmente un método en el cual se
disponen elementos eldsticos tipo hebra (goma) en porciones a
ser procesadas en las regiones que rodean las piernas y una
regién de entrepierna que conforman un articulo absorbente de
modo gue las regiones gue rodean las piernaé y la regidn de
entreplierna calcen mejor en el usuario del articulo
absorbente (por ejemplo un cuerpo humano) .

Especificamente, en el ©proceso de fabricacién, 1los
elementos elasticos tipo hebra se colocan en ondas sobre una
trama con un conjunto de componentes como una lamina inferior
y una lamina de absorcidén para formar articulos absorbentes.
En otras palabras, los elementos elédsticos tipo hebra se
colocan en ondas sobre la trama transportada por un sistema
transportador transversal donde los articulos absorbentes a
formar estan dispuestos con la direccién longitudinal de cada
uno de ellos transversal (direccidédn CD) transversal a la
direccidén de transporte (direccidén MD) de la trama. De esta
forma, el articulo absorbente tiene frunces que calzan en las
formas de las regiones que rodean las piernas y la regién de
entrepierna puede formarse de manera continua.

Segin se ha descripte, como métcdo para coloca slementos
elasticos tipo hebra en fcorma de onda sobre una trama
transportada, se conoce un método en el cual un elemento
orientador que gula las posiciones de alimentacidn de 10s
elementos eldsticos sobre una trama propulsada por una leva

{ver el Documento Patentarioc 1, por ejemplo).
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Asimismo se conoce un método en el cual un elemento
orientador que guia las posiciones de alimentacién de 1los
elementos elasticos sobre una trama se desplaza
alternativamente en una direccién transversal que cruza una
direccidén de transporte de la trama (consultar el Documento
Patentario 2, por ejemplo).

No es realista en términos del disefio de un aparato
poner un elemento orientader en contacto c¢on un punto de
contacto para alinear el punto de contacto Con la posicién de
alimentacién de wun elementc elastico orientado por el
elemento guia. En este caso, el punto de contacto Es agquél
en el cual un elemento elastico y una trama se mantienen
entre rodillos de compresién provistos por arriba y por
debajo de la trama como consecuencia de lo cual entran en
contacto entre si.  Por esta razdén, en general se provee
cierta distancia entre el punto de contacto y la posicién de
alimentaciédn. En otras palabras, la distancia ha de ser
considerada cuando se disefia el perfil de un dispositivo que
desplaza el elemento orientador.

Los 1nventores han descubierto gue, en la técnica
conocida, el aparato convencional mencionado para fabricar un
articulc absorbente tiene el siguiente problema.

Especificamente, para colocar un elemento eldstico con
precisidn en una posicién deseada sobre una trama
transportada a alta wvelocidad, el perfil de un dispositivo
como  una leva debe tener un disefio complicado en
consideracién de la distancia entre un punto de contacto y la
posicidén de alimentacidn.

La presente invencidn ha side concebida en base a las
circunstancias precedentes. En consecuencia, constituye un
objeto de la presente invencidén proveer un aparato y un
métode de fabricacidén de un articulc abscorbente capaces de
colocar un elemento elé&stico en una posicidén deseada sobre
una trama transportada a alta velocidad sin un disefio
elaborado de perfil.

Lista de Citas
[Documentos Patentarios]
[Documento Patentario 1]

Publicacidén de Sclicitud de Patente Japcnesa Numeros Hei
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3-33201 (p. 4, Figuras 6 y 7)
[Decumento Patentario 2]

Publicacién de Solicitud de Patente Japonesa Numeros

2006-141642 (p. 10, la Figura 1)

Resumen

Con el fin de solucicnar el problema antes descripto, la
presente invencién tiene los siguientes aspectos.

En un aspecto de la presente invencidn se provee un
aparato para fabricar un articulo absorbente, el aparato
incluye una unidad guia que posee una pieza de alimentacién
configurada para alimentar un elemento elastico y que esté
configurada para orientar el elemento elastico, la unidad
guia desplaza la pieza de alimentacién alternativamente en
una primera direccidén y una segunda direccién, de modo que el
elemento elastico se ponga en contacto con una trama
transportada en una direccidn predeterminada con un conjunto
de componentes gque constituyen una porcidén del articulo
absorbente y se disponga en una forma de onda predeterminada,
la primera direccidn se extiende desde una porcién central de
la trama hasta una primera porcién terminal en una direccién
transversal que cruza la direccidén predeterminada, la segunda
direccidén se extiende desde la porcién central hasta una
segunda porcidén terminal opuesta a la primera porcién
terminal, el aparato comprende un controlador de velocidad
configurado para controlar la velocidad del elemento elastico
gue es alimentado desde la pieza de alimentacidn, en tanto el
controlador de velocidad mantiene la velocidad del elemento
elastico a una velocidad constante distinta de una velocidad
de transporte de la trama transportada en la direccidn
predeterminada, y en una vista en planta de la trama, la
distancia entre la pieza de alimentacidén y el punto de
contacto donde el elemento elastico se pone en contacto con
la trama se agranda cuando el punto de contacto Supera una
posicidén en la forma de onda predeterminada donde el &ngulo
entre la direccidn predeterminada y una linea tangente a la
forma de onda predeterminada se agranda.

De acuerdo a un aspecto de la presente invencidén, es

posible proveer un aparateo y un método de fabricacidédn de un
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articulo absorbente capaces de colocar con facilidad un
elemento elastico en una posicién deseada sobre una trama
transportada a alta velocidad a lo largo de una forma de onda

predeterminada,

Breve descripcion de los dibujos

[Figura 1] la Figura 1 es una vista en perspectiva que
ilustra un articulo absorbente de acuerdo a una © mas
realizaciones.

[Figura 2] la Figura 2 es una vista que ilustra parte de
un método de fabricacidén de un articulo absorbente de acuerdo
a una o mas realizaciones.

[Figura 3] la Figura 3 es una vista en perspectiva que
ilustra un aparato de fijacidén de elementos elasticos de
acuerdo a una © mas realizaciones.

[Figura 4] la Figura 4 es una vista superior (vista
sobre la flecha A en la Figura 3) que ilustra el aparato de
fijacidén de elementos elésticos de acuerdo a una o© mas
realizaciones.

[Figura 5] la Figura 5 es una vista lateral (vista sobre
la flecha B en la Figura 3) que ilustra el aparato de
fijacidén de elementos elésticos de acuerdo a una o mas
realizaciones.

[Figura 6] la Figura 6 es una vista esquematica que
ilustra cémo se coloca un frunce de pierna anterior en la
vista superior (la vista sobre la flecha A en la Figura 3)
que se 1ilustra en la Figura 4.

[Figura 7] la Figura 7 es un diagrama en blogue que
ilustra la configuracién del aparato de fijacidén de elementos

elasticos de acuerdo a una o mas realizaciones.

Descripeidn detallada

En adelante se describiran un transportador y un método
de fabricacién de un articulo absorbente de acuerdo a la
presente invencidén con referencia a los dibujos que se
acomparfrian,

Adviértase que, en la siguiente descripcidén de 1los
dibujos, las mismas referencias denotan los mismos elementos

y porciones. Ademas, debe advertirse que los dibujos scon



JUN-079

esquematicos y no estédn a escala salvo indicacién en
contrario.

En consecuencia, las dimensiones especificas Y
similares deben determinarse en consideracién a la siguiente
descripcidn. Por otra parte, los dibujos no necesariamente
reflejan las relaciones de dimensiones y proporciones de los
componentes reales.

En primer lugar, se explicara la configuracién de un
articulo absorbente de acuerdo a wuna realizacién con
referencia al dibujo. La Figura 1 es una vista en
perspectiva que ilustra el articulo absorbente 1 de acuerdo a
una © mas realizaciones. En la realizacidn ilustrada
particularmente, el articulo absorbente 1 es un pafal
descartable tipo bombacha para adultos.

Segun se ilustra en la Figura 1, el articulc absorbente
1 sustancialmente incluye una lamina superior permeable a los
liquides 2, una lamina inferior 3, y un absorbente 4.

La lamina superior 2 se pone en contacto con la piel de
una persona gue usa el articulo absorbente 1 (en adelante,
denominado “usuaric”). La lamina inferior 3 se provee fuera
de la lamina superior 2. El absorbente 4 se provee entre la
lamina superior 2 y la lamina inferior 3, vy absorbe 1la
excrecidn del usuario.

Adviértase que una ldmina impermeable a los liquidos (no
se ilustra) se provee entre la lamina inferior 3 y el
absorbente 4, En otras palabras, el absorbente 4 se provee
entre la lamina superiocr 2 y la lamina impermeable.

La lé&mina superior 2 estd hecha de una trama no tejida o
una pelicula plastica perforada. La léamina inferior 3 esta
hecha de una trama no tejida. El absorbente 4 esta hecho de,
per ejemplo, pulpa molida © una mezcla de pulpa molida vy
particulas de polimero superabsorbente. La lamina
impermeable estd hecha de, por ejemplo, un pléastico, una
trama no tejida, o una lamina mixta de una pelicula pléastica
y una trama no tejida.

El articulo absorbente 1 posee una regidén de linea de
cintura anterior 10 que calza en la cintura anterior de un
usuario, una regidén de 1linea de cintura posterior 20 que

calza en la cintura posterior del wusuario, y una regidén de

§e
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entrepierna 30 gue calza en la entrepierna del usuario.

La regidn de linea de cintura anterior 10 y la regidén de
linea de cintura posterior 20 estdan unidas mediante las
porciones de empalme 40. Se proveen los frunces de cintura 5
hechos de una goma tipo hebra estirable o similar sobre un
borde periférico completo de la regién de linea de cintura
anterior 10 y la regién de linea de cintura posterior 20.
Los frunces de cintura 5 incluyen un frunce de cintura
anterior 5a que se dispone en la regién de linea de cintura
anterior 10 y un frunce de cintura postericr Sb que se
dispone en la regién de linea de cintura posterior 20.
Ademas, se forma una regidén de abertura de cintura 50 entre
el frunce de cintura antericr 5a y el frunce de cintura
posterior 5b.

La regidn de linea de cintura anterior 10 y la regién de
linea de cintura posterior 20 son estirables en la direccién
de transporte MD (la direccidén MD) de una primera trama 7A
que constituye la lamina superior 2 y una segunda trama 7B
gque constituye la lamina de la superficie inferior 3 (ver la
Figura 2). Por ejemplo, para hacer la regidén de linea de
cintura anterior 10 y la regidn de linea de cintura posterior
20 estirables en la direccidén de transporte MD, la regidn de
linea de cintura anterior 10 y la regién de linea de cintura
posterior 20 pueden estar provistas de los frunces de cintura
5 o estar constituidas por una lamina estirable desde el
inicio.

La regidén de entrepierna 30 se provee entre la regidn de
linea de cintura anterior 10 y la regidén de linea de cintura
posterior 20. Los frunces de plerna 6 hechos de una goma
tipo hebra estirable o similar se proveen sobre ambos lades
de la regidén de entrepierna 30. Cada uno de los frunces de
plierna 6 1incluye un frunce de pierna anterior 6a dispuesto
cerca de la regidén de linea de cintura anterior 10 y un
frunce de pierna posterior 6b dispuesto cerca de la regidn de
linea de cintura posterior 20. Las aberturas que circundan
las piernas 60 se forman entre el frunce de pierna anterior
6a y el frunce de pierna posterior éb y sobre cada lado de la
regién de entrepiernas 30.

La regidn de entrepierna 30 es estirable en la direccidn

te
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transversal CD (la direccidn CD) que cruza la direccién de
transperte MD de 1la trama. Por ejemplo, para tornar la
regién de entrepierna 30 estirable en la direccidn
transversal CD, la regién de entrepierna 30 puede estar
provista del frunce de pierna 6, o puede estar en si misma
constituida por una lamina estirable desde el inicio.

En la Figura 1, las regiones Sk muestran las porciones a
calzar en las regiones inguinales del usuaric cuando el
usuario wusa el pafal. A continuacidén se describiran los
detalles de un método para colocar el frunce de pierna
anterior 6a en la regidn Sk.

En segundo lugar, se explicard una confiquracién de un
métode de fabricacién de un articulo absorbente de acuerdo a
esta realizacidn con referencia al dibujo. La Figura 2 es un
diagrama que explica parte del método de fabricacién de un
articulo absorbente de acuerdo a esta realizacién.

Segun se ilustra en la Figura 2, el método de
fabricacidén de un articulo absorbente incluye al menos una
etapa de colocacién de componentes, una etapa de formacién de
circundado de las piernas, una etapa de plegado, una etapa de
empalme y una etapa de corte.

Adviertase que, entre cada una de las dos etapas, se
ejecuta una etapa de transporte gue usa un transportador no
ilustrado (por ejemplo un transportador a cinta) para
transportar la primera trama permeable a los liguidos 7A, la
segunda trama impermeable a los liquides 7B, y una tercera
trama 7C en la direccidén de transporte MD (una direccidn
predeterminada). La primera trama permeable a los liquidos 7A
constituye la lamina superioxr 2, la segunda trama impermeable
a los liguidos 7B constituye la lamina inferior 3, y una
tercera trama 7C esta hecha de, por ejemplo, el mismo
material que la segunda trama 7B y constituye la lamina
inferior 3.

En la etapa de colocacién de componentes S1, 1los
componentes que van a constituir el articulo absorbente 1,
como el elemento elé&dstico, la tercera trama 7C, la lamina
impermeable (no ilustrada), v el absorbente 4, se colocan
sobre la segunda trama 7B.

Especificamente, en  primer lugar, los elementos

s
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elasticos 5' que constituyen los frunces de cintura 5 se
colocan linealmente en un estado estirado en las porciones
gue corresponden a la regidén de linea de cintura anterior 10
y la regidén de linea de cintura posterior 20 sobre la segunda
trama 7B. En otras palabras, un elemento elastico 5a' que
constituye el frunce de cintura anterior 5%a y un elemento
elastico 5b' que constituye el frunce de cintura posterior 5b
se colocan en las porciones que corresponden a la regidén de
linea de cintura anterior 10 y la regidén de linea de cintura
postericr 20 sobre la segunda trama 7B. En consecuencia, los
frunces de cintura 5 (el frunce de cintura anterior 5a y el
frunce de cintura posterior 5b) se forman en las porciocnes
que corresponden a la regidén de linea de cintura anterior 10
y la regidén de linea de cintura posterior 20 sobre la segunda
trama 7B.

En segundo lugar, la tercera trama 7C se coloca sobre la
segunda trama 7B. Al mismo tiempo, en las porciones que
corresponden & la regién de entrepiernas 30 sobre la segunda
trama 7B y la tercera trama 7C, los elementos elasticos 6
que coenstituyen los frunces de pierna 6 se colcocan en un
estado de estiramiento mientras oscilan en la direccién
transversal CD a ciclos predeterminades. Luego de ello, los
elementos eléasticos 6' scn mantenidos entre la segunda trama
7B y la tercera trama 7C para formar los frunces de pierna 6
(el frunce de pierna anterior 6a y el frunce de pierna
posterior 6b).

Adviértase que la segunda trama 7B y la tercera trama 7C
gue sostienen los elementos elasticos 6' entre ellas son
comprimidas por un rodillo de compresidn supericor 130A y un
rodillo de compresién inferior 130B.

El elemento eléastico 6a' que constituye el £frunce de
pierna anterior 6a y el elemento elastico 6b' gue constituye
el frunce de pierna posterior 6b forman una porcidn anular
grande 6c y una porcidén anular chica 6d cuyo tamahic en la
direccidén transversal CD es menor que la porcidn anular
grande 6c.

Segun se ha descripto, los elementos elasticos &' se
colocan entre la segunda trama 7B y la tercera trama 7C, vy

luego la segunda trama 7B y la tercera trama 7C son

3
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comprimidas por el rodillo de compresidn superior 130A y el
rodillo de compresién inferjor 130B. Si la posicién donde se
supone que la porcidén anular chica 6d se formard no es
comprimida, los elementos eldsticos 6' no se fijan en las
posiciones predeterminadas sobre la trama. Los elementos
elasticos 6' se coclocan en un estado de estiramiento, y asi
se contraen para formar sustancialmente lineas rectas
desplazadas de las formas predeterminadas, sobre la trama en
posiciones donde los elementos eldsticos 6' no se fijan. De
esta manera, se forma la porcidn anular chica 6d.

De manera similar, esto es aplicable al caso en el cual
no se aplica un adhesive a las posiciones predeterminadas.
Especificamente, los elementos elasticos 6' no estan fijos
sobre la trama en las posiciones en las cuales el adhesive no
se aplicara, de modo que también se forme una porcién anular
chica 6d.

En tercer lugar, la lamina impermeable (no ilustrada) vy
el absorbente 4 se colocan sobre la segunda trama 7B y la
tercera trama 7C que sostienen los elementos elidsticos 6
entre ellas para disponerla en la direccién de transporte MD
a intervalos regulares. Adviértase que la lamina impermeable
puede colocarse sobre la segunda trama 7B y la tercera trama
7C con el absorbente 4 unido entre ellas de antemanc o sobre
la segunda trama 7B y la tercera trama 7C con el absorbente 4
separado.

En cuarto lugar, la primera trama 7A que constituye la
lamina superior 2 se coloca sobre la segunda trama 7B y 1la
tercera trama 7C sobre la cual se colocan los componentes que
constituyen el articulo absorbente 1.

Adviértase que, en la etapa de colocacidén de componentes
51, el orden de primero a cuarto no es indispensable y puede
modificarse en la medida de lo necesario.

En la etapa de formacién de circundado de las piernas S2,
las aberturas que circundan las piernas 60 (llamadas
orificios para las piernas) se forman luego de la etapa de
colocacidén de componentes S1 cortando, a leo largo de la
circunferencia externa de la porcidn anular grande 6c, la
segunda trama 7B vy la primera trama 7A (en adelante

denominada trama compuesta 7) gue alojan lcs componentes

2
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entre ellas.

En la etapa de plegado 53, la trama compuesta 7 es
plegada en dos partes, luego de la etapa de formacién de
circundado de las piernas S2, a lo largo de la linea central
CL gue se extiende en la direccién de transporte MD a través
del centro de 1la direccidén transversal CD de la trama
compuesta 7. En otras palabras, un borde lateral 10A de 1la
trama compuesta 7 que corresponde a la regién de linea de
cintura anterior 10 y un borde lateral 20A de 1la trama
compuesta 7 que corresponde a la regién de linea de cintura
posterior 20 se colocan uno sobre el otro en un estado de
concordancia entre si.

En la etapa de empalme S4 luego de la etapa de plegado
$3, las dos partes plegadas de la trama 7 se unen entre si a
través de un tratamiento ultrasénico o tratamiento por calor
en regiones predeterminadas 40A que corresponden a 1las
porcicnes de empalme 40 del articulo absorbente 1. La regidn
predeterminada 40A es una regidén sobre ambos lados, en la
direccidén de transporte MD, de una linea fantasma SL que
indica una posicidén a cortar que se extiende en la direccidn
transversal CD de la trama.

En la etapa de corte S5, la trama compuesta 7 con las
dos partes plegadas unidas en las regiones predeterminadas
40A se corta a lo largo de las lineas fantasmas SL luego de
la etapa de empalme S4. En consecuencia, se fabrica el
articulo absorbente 1.

En adelante, la configuracidén de un aparato de fijacidn
de elementos elasticos (un aparato para fabricar un articulo
absorbente) usado en la etapa de fijacién de componentes
antes descripta se detalla con referencia a los dibujos. La
Figura 3 es una vista en perspectiva gue ilustra el aparato
de fijacidén de elementos eléasticos de acuerdo a la
realizacién. La Figura 4 es una vista superior (una vista
sobre la flecha A en la Figura 3) gque ilustra el aparato de
fijacidén de elementos eldsticos de acuerdo a la realizacidn.
La Figura 5 es una vista lateral (una vista sobre la flecha B
en la Figura 3) que 1ilustra el aparato de fijacidén de
elementcos eldsticos de acuerdo a la realizacidn.

Segun se ilustra en las Figuras 3 a 5, el aparato de
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fijacidén de elementos elastices 100 coloca los elementos
elasticos €' gue constituyen los frunces de pierna 6 entre la
segunda trama 7B y la tercera trama 7C haciendo que los
elementos elasticos 6' oscilen en la direccién transversal CD
a cilclos predeterminados. En otras palabras, el aparato de
fijacién de elementos eldsticos 100 coloca los elementos
elasticos 6' en un estado curvo entre la segunda trama 7B vy
la tercera trama 7C, de modo gue los frunces de pierna 6 (el
frunce de pierna anterior 6a y el frunce de pierna posterior
6b) se formen.

La Figura 7 es un diagrama en bloque para ilustrar la
configuracidn del aparato de fijacién de elementos elédsticos
100. El aparato de fijacién de elementos elasticos 100 al
menos incluye un mecanismo de alimentacién de trama superior
101 y un mecanismo de alimentacién de trama inferior 102 ({(no
llustrado en la Figura 3 y wver la Figura 7), los mecanismos
de alimentacidén de frunces 103 y 104 (no ilustrados en la
Figura 3 y ver la Figura 7), un mecanismec de aplicacién 110,
un mecanismo de orientacién oscilante 120 (una unidad de
brazo gula), y un mecanismo de rodillo de compresiédn 130.

Los mecanismos de alimentacién de trama alimentan
continuamente las tramas respectivamente de los rodillos de
trama. Especificamente, los mecanismos de alimentacién de
trama incluyen un mecanismo de alimentacidén de trama superior
101 gque alimenta continuamente la tercera trama 7C desde un
rodillo de tercera trama 7C' y un mecanismo de alimentacidén
de trama inferior 102 que alimenta continuamente la segunda
trama 7B de un rodillo de segunda trama 7B'.

El mecanismo de alimentacién de trama superior 101 y el
mecanismo de alimentacién de trama inferior 102 continuamente
alimentan la segunda trama 7B y la tercera trama 7C hacia el
mecanismo de rodille de compresién 130 respectivamente a
través de los rodillos 140A y 140B gue giran sobre un eje de
rotacidn (no ilustrado) en la direccién transversal CD.

Los mecanismos de alimentacidn de frunces continuamente
alimentan los elementos elasticos 6' que constituyen los
frunces de pierna 6 respectivamente desde los rodilles de
trama. Especificamente, los mecanismos de alimentacidn de

frunces incluyen un mecanismo de alimentacidén de frunce

b



12
JUN-079

anterior 103 que alimenta continuamente el elemento eléstico
6a' que constituye el frunce de pierna anterior 6a desde el
correspondiente rodillo de trama (no ilustrade) y un
mecanismo de alimentacidén de frunce posterior 104 que
alimenta continuamente el elemento elastico bb' que
constituye el frunce de pierna posterior 6b desde el
correspondiente rodille de trama (no ilustrado).

El mecanismo de alimentacién de frunce antericr 103 y el
mecanismo de alimentacidn de frunce posterior 104
continuamente alimentan los frunces de pierna 6 hacia el
mecanismo de rodille de compresién 130 respectivamente a
traves de los rodilles de alimentacidén 150A y 150B que giran
sobre el eje de rotacidén en la direccidédn transversal CD y a
través de los rodillos de ramificacién 151A y 151B que
respectivamente separan el elemento elastico 6a' y el
elemento elédstico 6b' en hebras.

Segun se ilustra en la Figura 7, el aparato de fijacién
de elementos eldsticos 100 posee un controlador de velocidad
105 configurado para controlar la velocidad de alimentacién
del frunce de pierna anterior 6a desde el mecanismo de
alimentacién de frunce anterior 103 vy la velcocidad de
alimentacién del frunce de pierna posterior 6b del mecanismo
de alimentacidén de frunce posterior 104. El contrclador de
velocidad 105 mantiene 1la velocidad de alimentacidén del
elemento elastico 6a' que constituye el frunce de pierna
anterior ba vy es alimentado desde el mecanismo de
alimentacidén de frunce anterior 103 a una velocidad constante
distinta de una velccidad de transporte (V1) de la trama.
Ademas, el controlador de velocidad mantiene la velocidad de
alimentacidén del elemento elastice 6B' gue constituye el
frunce de pierna posterior 6b y es alimentado desde el
mecanismo de alimentacidén de frunce posterior 104 a una
velocidad constante diferente de la velocidad de transporte
(V1) de 1a trama.

Especificamente, el controlador de velocidad 105
mantiene las velocidades de alimentacidén de los elementos
elasticos 6a' y 6b' a una velocidad constante inferior a la
velocidad de transporte (V1} de 1la trama. Ademas, el

controlador de velocidad 105 controla un servomotor (a ser

13
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descripto a continuacién) en el mecanismo de orientacién
oscilante 120.

El mecanismo de aplicacidén de adhesivo 110 es un
dispositivo vaporizador que aplica un adhesivo (por ejemplo
un adhesivo de fusidén en caliente) sobre la trama.
Especificamente, el mecanismo de aplicacién de adhesivo 110
posee un mecanismo de aplicacién de adhesive superior 110A
que aplica un adhesivo scbre la tercera trama 7C vy un
mecanismo de aplicacidén de adhesivo inferior 110B que aplica
un adhesivo scobre la segunda trama 7B.

Adviértase que el mecanismo de aplicacidén de adhesive
superior 110A aplica un adhesivo sobre una superficie de 1la
tercera trama 7C ademas de la porcidén central de la misma.
Contrariamente, el mecanisme de aplicacién de adhesivo
inferior 110B aplica un adhesivo sobre wuna superficie
completa de la segunda trama 7B.

El mecanismo de orientacidén oscilante 120 hace que los
elementos eldsticos 6' gque constituyen los frunces de pierna
6 oscilen a ciclos predeterminados en la direccidn
transversal CD. El mecanisme de orientacién oscilante 120
posee un primer mecanismo de orientacién oscilante 2002 que
hace que el elemento elastico 6a' que constituye el frunce de
pierna anterior 6a oscile y un segundo elemento orientador
oscilante 200B que hace que el elemento eldstico 6b' que
constituye el frunce de pierna posterior 6b oscile. A
continuacidén se describird en detalle el mecanismo de
orientacidon oscilante 120.

El mecanismo de rodillo de compresidén 130 presiona la
segunda trama 7B y la tercera trama 7C con los elementos
elasticos &' mantenidos entre la segunda trama 7B y la
tercera trama 7C. Especificamente, el mecanismo de rodillo
de compresidén 130 posee un rodillo de compresidén superior
130A gue se pone en contacto con la tercera trama 7C y un
rodille de compresidn inferior 130B que se pone en contactoe
con la segunda trama 7B.

El rodillo de compresién superior 130A gira sobre un eje
de rotacidén 131A a lo largo la direccidn transversal CD. De
manera similar, el rodillo de compresidon infericr 130B gira

sobre un eje de rotacidédn 130B en la direccidén transversal CD.

1t
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Los elementos eldsticos 6' son orientados por el mecanismo de
orientacidén oscilante 120 a wuna posicién en la cual el
rodillo de compresidén superior 130A y el rodillo de
compresidn inferior 130B estan mas cercanos entre si.

En adelante, la configuracién del mecanismo de
orientacién oscilante 120 que es caracteristica de la
presente invencidn se describe con referencia a las Figuras 3
a 5.

El primer mecanismo de crientacién oscilante 200A y el
segundo mecanismo de orientacidén oscilante 200B poseen
basicamente la misma configuracién con la salvedad de las
longitudes de 1los Dbrazos 220. Esto se describe a
continuacidn. Por esta razdon, el primer mecanismo de
orientacién oscilante 200A y el segundo mecanismo de
orientacién oscilante 200B son colectivamente descriptos como
el mecanismo de orientacidn oscilante 120.

Segun se ilustra en las Figuras 3 a 5, el mecanismo de
orientacién oscilante 120 incluye a motor 210 que posee un
pivote 211, un brazo 220 gue guia el elementc elastico 6' a
una posicidén predeterminada en la direccién transversal CD
entre la segunda trama 7B y la tercera trama 7C, el pivote
211, y una porcidén terminal base 221 del brazo 220.

El metor 210 incluye un servomotor que provee un grado
predeterminado de magnificacién de estiramiento al elemento
elastico 6' de acuerdo a la velocidad de transporte (V1) de
la trama y que es operado por un controlador programado para
ser capaz de colocar el elemento elastico 6' bajo una
disposicidn deseada.

Adviértase que el programa para operar el motor 210 del
primer mecanismo de orientacidn oscilante 20C0A es diferente
del programa para operar el motor 210 del segundo mecanismo
de orientacién oscilante 200B. En otras palabras, dicha
magnificacién de estiramiento y disposicién en el frunce de
pierna anterior 6a son diferentes respecto del frunce de
pierna posterior 6b.

El motor 210 se fija a una placa base 213 a través de un
soporte 212 (ver la Figura 4). EIl motor 210 estd configurado
de modo que la posicién del mismo scobre la placa base 213

pueda ser desplazable en la direccidn transversal CD en la

vq
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medida de lo necesario. Adviértase que la distancia Dl es
diferente de la distancia D2, en tanto la distancia D1 es una
distancia entre el mecanismo de rodillc de compresién 130 y
la placa base 213 sobre la cual el motor 210 del primer
mecanismo de orientacién oscilante 200A se fija, vy la
distancia D2 es una distancia entre el mecanismo de rodillo
de compresién 130 y la placa base 213 sobre la cual el motor
210 del segundo mecanismo de orientacidén oscilante 200B se
fija.

El brazo 220 posee una forma de placa gue se ahUsa
gradualmente desde la porcién terminal base 211 hacia una
porcidn terminal anterior 222. Es preferible que el brazo
220 se disponga horizontalmente (ver la Figura 5).

El brazo 220 estd hecho de una placa de acero. Por
ejemplo, el brazo 220 estéd hecho de una placa de acero
inoxidable.

La porcidén terminal anterior 222 del brazo 220 se pliega
hacia la cara opuesta a la cara donde se dispone el motor 210
con respecto al brazo 220. La porcidn terminal anterieor 222
del brazo 220 posee un orificio de insercién 223 en el cual
se inserta el frunce de pierna 6.

En la presente realizacién, los brazos 220 del primer
mecanismo de orientacidén oscilante 2002 vy el segundo
mecanismo de orientacidén oscilante 200B son de distinta
longitud. La longitud L1 del brazo 220 del primer mecanismo
de orientacidén oscilante Z200A es mayor que la longitud L2 del
brazo 220 del segundo mecanismo de orientacién oscilante 200B.
En tanto, las distancias desde las porciones terminales
anteriores 222 del primer mecanismo de orientacidén oscilante
2002 y el segundo mecanismo de orientacidén oscilante 200B al
mecanismo de rodilloc de compresidén 130 son iguales entre si.
En consecuencia, la relacién entre la distancia D1 vy la
distancia D2 puede expresarse como D2 > DI1.

Por eijemplo, la longitud L1 del brazo 220 del primer
mecanismo de orientacidén oscilante Z200A es 450 mm (ver las
Figuras 5 y 6). Por otra parte, la longitud L2 del brazo 220
del segundo mecanismo de orientacidn oscilante 200B es 600 mm
(ver las Figuras 5 y 6).

Adviértase que la longitud del brazo 220 significa en la
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presente una longitud desde la porcidén terminal anterior 222
del brazo 220 al pivote 211 del brazo 220.

El peso del brazc 220 del primer mecanismo de
orientacién oscilante 200A es 300 g, mientras que el peso del
brazo 220 del segundo mecanismo de orientacién oscilante 200B
es 400 g.

La amplitud SWl de la porcién terminal anterior 222 del
primer mecanismo de orientacién oscilante 2002 en la
direccidn transversal CD es 200 mm (ver la Figura 4). Por
otra parte, la amplitud SW2 de la porcién terminal anterior
222 del brazo 220 del segunde mecanismo de orientacidn
oscilante Z200B en la direccidn transversal CD es 350 mm (ver
la Figura 4).

En adelante, se describird el funcionamiento del aparato
de fijacién de elementos elésticos 100 de acuerdo a la
realizacién con referencia a las Figuras 3 a 5.

El mecanismoc de alimentacién de trama superior alimenta
la tercera trama 3C desde un rodillo de tercera trama e, oy
el rodillo 140A cambia la direccidén de desplazamiento de ia
trama. El mecanismo de aplicacién de adhesivo superior 110A
aplica un adhesivo sobre la superficie, orientada a la
segunda trama 7B, de la tercera trama 7C cuya direccidn de
desplazamientc se cambia. En este momentc, el mecanismo de
aplicacidén de adhesivo superior 110A aplica el adhesive sobre
la superficie de la tercera trama 7C excepto sobre la porcién
central de la misma. La ftercera trama 7C sobre la cual se
aplica el adhesivo es suministrada entre el rodillo de
compresidén superior 130A y el rodillo de compresién inferior
130B desde arriba.

De manera similar, el mecanismo de alimentacidén de trama
inferior alimenta la segunda trama 7B del rodillo de segunda
trama 7JB', y el rodilleo 140B cambia la direccidén de
desplazamiento de la trama. El mecanismo de aplicacidn de
adhesivo inferior 110B aplica el adhesivo sobre la superficie,
orientada hacia la tercera trama 7C, de la sequnda trama 7B
cuya direccidén de desplazamiento se cambia. La segunda trama
7B sobre la cual se aplica el adhesivo es suministrada entre
el rodille de compresién superior 130A y el rodillo de

compresidn inferior 130B desde abajo.

FA
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El mecanismo de alimentacidén de frunce anterior alimenta
el elemento eléastico 6a' del rodillc de trama (no se ilustra),
y el rodillo de alimentacién 150A cambia la direccién de
desplazamiento del elemento eléstico. El rodillo de
ramificacién 151A separa en hebras el elemento elastico 6a’
girado por el rodillc de alimentacién 150A. El primer
mecanisme gula de oscilacidén 200A hace que las hebras del
elemento elastico 6a’ oscilen a ciclos predeterminados en la
direccidén transversal CD. En consecuencia, el elemento
elastico 6a' se coloca en un estado curvo entre la segunda
trama 7B y la tercera trama 7C, de modo que se forme el
frunce de pierna anterior 6a.

De manera similar, el mecanismo de alimentacidén de
frunce posterior alimenta el elemento elasticc 6b' desde el
rodillo de trama (no ilustrado), y el rodillo de alimentacidn
150B gira 1a direccién de desplazamiento del elemento
elastico o6b'. El rodilloc de ramificacién 151B separa en
hebras el elemento eldstico 6b' que gira por accién del
rodillo de alimentacidén 150B. El segundo mecanismo de
orientacidén oscilante 200B hace que las hebras del elemento
elastico 7b' oscilen a ciclos predeterminados en la direccién
transversal CD. En consecuencia, el elemento elastico 6b' se
coloca en un estado curvo entre la segunda trama 7B y la
tercera trama 7C, de modo que el frunce de pierna posterior
6b se forme.

El redille de compresidédn superior 130A y el rodillo de
compresién inferior 130B comprimen la segunda trama 7B y la
tercera trama 7C, sobre la cual se aplica el adhesivo, con
los elementos eldsticos 6a' y 6éb' mantenidos entre la segunda
trama 7B y la tercera trama 7C. Por esta razon, los
elementos elasticos 6a' y 6b' se pegan entre la segunda trama
7B y la tercera trama 7C mientras tales elementos elasticos
ba' y 6b' son oscilados por el mecanismo de crientacién
oscilante 120. En consecuencia, se forma la porcidén anular
grande 6cC. Por otra parte, a pesar que los elementos
eldsticos 6a' y 6b' se colocan entre 1ia segunda trama 7B y
tercera trama 7C, los elementos elasticos 6a' y 6b' generan
una fuerza de recuperacidn para formar la porcidén anular

chica 6d dado que el adhesivo no se aplica a la porcidn
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central de la tercera trama 7C.

La operacién del mecanismo de orientacién oscilante 120
se describe en detalle con referencia a las Figuras 4 y 6. El
primer mecanismo de orientacién oscilante 200A y el segundo
mecanismo de orientacién oscilante 200B son controlados de
manera similar. Por ello, la descripcién hace referencia al
primer mecanismo de orientacidén oscilante 200A y el elemento
elastico 6a' que se coloca a través del primer mecanismo de
orientacién cscilante Z00A.

En la Figura 4, el mecanismo de orientacién oscilante
120 posee la porcién terminal anterior 222 desde la cual se
alimenta el elemento elastico 6a'. la porcidén terminal
anterior 222 es alternativamente desplazada por el brazo 220
que orienta el elemento eldstico 6a' en una primera direccidén -
Da que se extiende desde la porcidén central de la segunda
trama 7B (la tercera trama 7C) transportada en la direccidn
de transporte MD a una primeraz porcién terminal 7a en 1la
direccidén transversal CD y una segunda direccién Db gue se
extiende desde la porcidén central de la segunda trama 7B (la
tercera trama 7C) hasta una segunda porcidén terminal 7Tb
opuesta a la primera porcién terminal. Al ocurrir esto, el
elemento elastico 6a' se pone en contacto c¢on la segunda
trama 7B y la tercera trama 7C para guedar entre ellas vy
formar un frunce en onda (una forma de onda predeterminada).

En la Figura 4, la linea central GL muestra la linea
central del frunce en onda en la direccién transversal CD, En
la realizacidén, el ciclo de la amplitud del elemento eldstico
6a' en la segunda direccidén Db sobre la trama es mas corta
que en la primera direccidén Da cuando la linea central GL se
usa como referencia.

El centro mdévil ML de la porcidén terminal anterior 222
se desplaza hacia el ciclo mas corto de amplitud, es decir la
segunda direccidn Db con respecto a la linea central GL.

En la realizacidén, Jla porcién terminal anterior 222
constituye una pieza de alimentacidén 300 y el mecanismo de
orientacién oscilante 120 constituye una unidad de
orientacidén 310. Ademas, la direccidn de transporte MD es
una direccidn predeterminada.

La Figura 6 es una vista esquemdtica para ilustrar el
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elemento elastico 6a' que se coloca sobre la trama y el
funciconamiento de la porcién terminal anterior 222 que coloca
el elemento elastico 6a', en la vista superior (la vista
sobre la flecha A en la Figura 3) que se ilustra en la Figura
4. La forma de onda que se ilustra en la Figura 6 muestra la
forma de onda del elemento elastico 6a' colocada entre la
segunda trama 7B y la tercera trama 7C, y ademas corresponde
al frunce en onda del frunce de pierna anterior 6a que se
ilustra en la Figura 4. La porcidén de linea continua Wl
muestra la forma de onda del elemento eladstico 6a' gue se ha
colocado entre la segunda trama 7B y la tercera trama 7C. La
porcién de linea punteada W2 muestra la posicién en la cual
se supone gque se colocara el elemento eléstico 6a'.

En la realizacidén, en la vista en planta de la trama
compuesta 7, un puntc de contacto N1 es la posicidén en la
cual el elemento eléstico 6a' se pone en contacto con la
segunda trama 7B y la tercera trama 7C en el momento tl. La
porcidédn terminal anterior 222 estd al menos en la posicién de
alimentacién Pl sobre una linea tangente en el punto de
contacto N1. En este momento, la distancia entre la porciédn
terminal anterior 222 (es decir la posicién de alimentacién
P1) y el punto de contacto N1 se expresa por una distancia de
alimentacidén LN1.

En general, cuando la porcidén terminal anterior 222 se
coloca en la posicidén de alimentacién Pl sobre la linea
tangente al frunce en onda en el punto de contacte N1, el
elemento elastico 6a' puede colocarse a lo largo de la forma
de onda del frunce. Sin embargo, en la realizacidn, cuando
la porcién terminal anterior 222 se desplaza en la primera
direccién Da, la porcidn terminal anterior 222 se coloca en
una posicidén marginal ml mé&s cercana a la primera porcién
terminal 7a que la posicién de alimentacién Pl sobre la linea
tangente al frunce en onda en el punto de contacto NI. De
manera similar, cuando la porcidn terminal anterior 222 se
desplaza en la segunda direccidén Db, la peorcidédn terminal
anterior 222 se coloca en una posicidén marginal mZ2 mas
cercana a la segunda porcién terminal 7b gque una posicidn de
alimentacién (no ilustrada) sobre una linea tangente al

frunce en onda en el punto de contacto.
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En la Figura 6, un punto de contacto N2 es una posicién
en la cual el elemento eladstico 6a' se pone en contacto con
la segunda trama 7B y la tercera trama 7C en el momento t2.
El punto de contacto se desplaza en la direccién de
transporte MD a través de una distancia MD]1 desde la posicién
en €l momento tl. Adviértase que la direccién ilustrada por
la flecha MD1l muestra la direccién de desplazamiento del
punto de contacte y la porcién terminal anterior 222 (la
posicidn de alimentacidén) con respecto a la segunda trama 7B
Yy la tercera trama 7C. La porcién terminal anterior 222 esta
al menos en la posicién de alimentacidén P2 sobre la linea

tangente al frunce en onda en el punto de contacto N2.

En este momento, un angulo ¢ entre la linea tangente al
frunce en onda en el punto de contacto N2 y la direccién de
transporte MD se amplia. En otras palabras, el punto de
contacto N2 corresponde a un punto de inflexién en la linea
curva gque ilustra la forma de onda del frunce. En 1la
realizacidén, cuando el punto de contacto supera la posicién
en la cual el &angulo entre la direccién de transporte MD y la
linea tangente al frunce en onda se amplia (es decir el punto
de contacto N2), una distancia (una distancia de alimentacién
LN2) entre la porcién terminal anterior 222 y el punto de
contacto se amplia.

En otras palabras, cuando el punto de contacto supera la
posicién en la cual el Aangulo entre la direccion de
transporte MD y la linea tangente al frunce en onda se amplia
{es decir el punto de contacto N2), la distancia de
alimentacién LN2 es mayor que la distancia de alimentaciédn
LN1.

Cuando se desplaza en la primera direccidédn Da, la
porcién terminal anterior 222 se coloca en la posiciédn
marginal mZ2 que se dispone mas cercana a la primera porcidén
terminal 7a que la posicidén de alimentacidn P2 sobre la linea
tangente al frunce en onda en el punto de contacto N2. De
manera similar, cuando se desplaza en la segunda direccién Db,
la porcidén terminal anterior 222 se coloca en la posicidn
marginal ml gque se dispone mas cercana a la segunda porcién
terminal 7b gque la posicidn de alimentacidén (no ilustrada)

sobre la linea tangente al frunce en onda en el punto de

3
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contacto.

Por otra parte, en la realizacidén, a medida que el punto
de contacto se desplaza desde la posicidén en la cual el punto
de contacto estd en una posicidén donde la linea tangente al
frunce en onda en el punto de contacto y la direccidn de
transporte MD se vuelven paralelas entre si a la posicidén en
la cual el angulo entre la linea tangente y la direccién de
transporte MD se amplia, la distancia M entre la posicién
sobre la linea tangente en el punto de contacto y la posicién
marginal se agranda en forma gradual. En otras palabras, en
la Figura 6, la distancia marginal M1 es menor que la
distancia marginal M2.

Contrariamente, a medida que el punto de contacto se
desplaza desde la posicidédn donde el angulo entre la linea
tangente al frunce en onda en el puntc de contacto y la
direccidén de transporte MD se amplia a la posicién donde la
linea tangente y la direccién de transporte MD son paralelas
entre si, la distancia M entre la posicién sobre la linea
tangente al frunce en onda en el puntce de contacto y la
posicidn marginal se reduce en forma gradual (no ilustrada).

En la realizacidén, es preferible que la trayectoria de
la porcidén terminal anterior en movimiento 222 sea una linea
curva proyectada al menos en la direccién de transporte MD.
Especificamente, en la realizacidén, la porcién terminal
anterior 222 se colcca en el brazc que posee el pivote en una
posicidn predeterminada con respectc a la trama (la forma de
onda del frunce). En otras palabras, la porcidédn terminal
anterior muestra una trayectoria en arco circular que cruza
la direccidn de transporte MD.

Especificamente, en la realizacién, el mecanismo de
orientacién oscilante 120 es la denominada unidad de brazo
oscilante gue incluye el motor 210 con el pivote 211, el
brazo 220 que gula el elemento elastico 6a' hasta una
posicién predeterminada en 1la direccién transversal CD entre
la segunda trama 7B y la tercera trama 7C, el pivote 211, y
una porcidn terminal base 221 del brazo 220.

La porcidén terminal anterior 222 que alimenta el
elemento elastico 6a' se provee sobre el extremo anterior del

brazo 220. El1 brazo 220 se acopla al motor 210 que posee el
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pivote 211. En consecuencia, la posicién de alimentacién P1
Yy la posicidén marginal ml a la cual la porcién terminal
anterior 222 se dispone se colocan sobre el arco que abarca
la longitud del brazo 220 como un radio de un circulo que
centra el pivote 211 en el momento tl. De manera similar, la
posicidén de alimentacidédn P2 y la posicidn marginal m2 se
colocan sobre el arco que abarca la longitud del brazo 220
como un radio de un circulo gque centra el pivote 211 en el
momento t2.

En la presente realizacién, tal comc se ilustra en la
Figura 4, el ciclo de la amplitud del elemento elastico 6a'
hacia la segunda porcidén terminal 7b sobre la trama es mas
corto que aquéel hacia la primera porcidn terminal 7a sobre 1la
trama cuando la linea central L en la direccidn transversal
CD del frunce en onda se usa como referencia. Por otra parte,
el centro mdévil de la porcidén terminal anterior 222 se
desplaza de la linea central L hacia la porcién curva del
ciclo mas corto de la amplitud.

Ademas, es preferible que la relacidén W/L de la amplitud
W del elemento eldstico 6a' en la primera direccidédn Da o la
segunda direccibén Db sobre la trama compuesta 7 a la longitud
L del brazo 220 oscile entre 0.25 y 0.70.

Ademas, en la realizacidén, la forma de onda del elemento
elastico colocado por el primer mecanismo de orientacién
oscilante 200A y la forma de onda del elemento eldstico
colocado por el segundo mecanismo de orientacidén oscilante
200B son distintés entre si. Ademas, la longitud del brazo
220 provisto en el primer mecanismo de orientacién oscilante
2002 y la longitud del brazo 220 provisto en el segundo
mecanisme de orientacidn oscilante 200B son distintas entre
si.

Segun se ha descripto, en la realizacién, el articulo
absorbente 1 es un pafial, y las porciones del frunce en onda
en las cuales el angulo entre la direccidédn de transporte MD y
la linea tangente al frunce en onda son mas grandes
corresponden a las regiones inguinales en las regiones que
rodean las piernas del paifial.

Especificamente, tal como se ilustra en la Figura 4, el

frunce en onda del elementc elastico 6a' colocado por el
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primer mecanismo de orientacidén oscilante 200A corresponde a
la forma de onda del frunce de pierna anterior 6a. Cada una
de las regiones Sk que se ilustran en la Figura 4 es una
porcion en la cual el angulo entre la direccién de transporte
MD y la linea tangente al frunce en onda se amplia y calza en
la regidén inguinal del usuario cuando el usuario usa el panal.

De acuerdo al aparato de fijacidén de elementos elasticos
100, en la wvista en planta de la trama compuesta 7, la
distancia (la distancia de alimentacién) entre la porcién
terminal anterior 222 y el punto de contacto en la direccién
transversal CD se agranda cuando el punto de contacto supera
la posicidén en la cual el &ngulo entre la direccién de
transporte MD y la linea tangente al frunce en onda se amplia.

En otras palabras, las porcicnes terminales anteriores
222 se colocan en una posicidon adicional en la vista en
planta de la trama compuesta 7 cuando el punto de contacto
supera la posicidédn en la cual el &ngulo entre la direccidn de
transporte MD y la tangente al frunce en onda se amplia. El
elemento elastico 6a' es estirado por la porcidn terminal
anteriocr 222 mas alld de una posicidn predeterminada, y luego,
mientras se contrae, se acerca a la trama y toca la trama,
por medio de lo cual adopta con facilidad la forma de onda
del frunce.

Asi, de acuerdo al aparato de fijacidén de elementos
elasticos 100, el elemento eldstico tipo hebra 6a' puede ser
facilmente colcoccado a lo largo del frunce en onda
predeterminado en una posicidn deseada sobre la trama
transportada a alta velocidad sin un disefic de perfil
elaborado.

En general, cuando un elemento elastico se coloca en un
frunce en onda sobre una trama, no resulta zrealista en
términos de diserio del dispositivo poner en contacto una
posicidn de alimentacidén de un elemento eldstico con un punto
de contacto para alinear el punto de contacto con la posicidn
de alimentacién de un elemento eldstico. En este caso, el
punto de contacto es aquél en el cual un elemento elastico y
una trama se ponen en contacto entre si. Por esta razdn, se
provee cierta distancia entre el punto de contacto y la

posicidén de alimentacidén del elemento eléastico 6a'.
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Cuando el elemento eldstico ha de colocarse con
precisidén a lo largo de la forma de onda del frunce, sdlo es
necesario que la posicién de alimentacién del elemento
elasticc 6 al menos se disponga sobre una extensién de la
linea tangente al frunce en onda en el punto de contacto.

Ademas, si la distancia desde la posicidén de
alimentacién del elemento elastico al punto de contacto es
grande, el rango dentro del cual el elemento eldstico puede
disponerse a lo largo del frunce en onda es amplioc aun cuando
la posicién de alimentacidén no se disponga con precisién
scbre la linea tangente al frunce en onda en el punto de
contacto de la forma de onda del frunce.

En la wvista en planta de la trama compuesta 7, el
aparato de fijacién de elementos eladsticos 100 puede tener
una tolerancia mayor cuando el puntce de contacto supera la

posicién en la cual el angulo entre la direccién de

transporte MD y la linea tangente al frunce en onda se amplia.

La razdn es que la distancia entre la posicién de
alimentacién del elemento elastico y el punto de contacto se
agranda.

Asi, de acuerdo al aparato de fijacién de elementos
elasticos 100, el elemento eldstico tipo hebra 6a' puede
colocarse con facilidad a lo large del frunce en onda
predeterminade en una posicidén deseada sobre la trama
transportada a alta velocidad sin un disefio de perfil
elaborado.

En el aparato de fijacién de elementos elasticos 100,
cuando la porcién terminal anterior 222 que es la posicién de
alimentacién del elemento elastico 6a' se desplaza en la
primera direccién Da, la porcidén terminal anterior 222 se
coloca en la posicidén marginal ml mas cerca de la primera
porcidén terminal 7a que la iinea tangente al frunce en onda
en el punto de contacto de la forma de onda del frunce.
Ademas, cuando la porcidédn terminal anterior 222 se desplaza
en la segunda direccidn Db, la porcidn terminal anterior 222
se coloca en la posicién marginal mas cerca de la segunda
porcidén terminal 7b que la linea tangente al frunce en onda
en el punto de contacto de la forma de onda del frunce.

Ademds, a medida que el punto de contacto se desplaza

24
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desde la posicidn en la cual la linea tangente y la direccién
de transporte MD se vuelven paralelas entre si a la posicién
en la cual el angulo entre la linea tangente y la direccién
de transporte MD se amplia, la distancia M entre la posicién
sobre la linea tangente al frunce en onda en el punto de
contacto y la posicidon marginal ml se agranda en forma
gradual. Contrariamente, a medida que el punto de contacto
se desplaza desde la posicidén en la cual el angulo entre la
linea tangente y la direccién de transporte MD se amplia a la
posicién en 1la cual la linea tangente vy la direccidén de
transporte MD se tornan paralelas entre si, la distancia
entre la posicidén sobre la linea tangente al frunce en onda
en el punto de contactec y la posicidén marginal ml se acorta
gradualmente

Segun se ha descripto, en el aparato de fijacién de
elementos elasticos 100, la distancia desde la posicidén de
alimentacién del elemento elastico 6a' al punto de contacto
puede ser mayor cerca de la posicidén en la cual el Angulo
entre la linea tangente y la direccidn de transporte MD se
amplia. En consecuencia, el aparatc de fijacién de elementos
elasticos 100 puede tener una tolerancia mayor.

Asi, de acuerdo al aparato de fijacién de elementos
elasticos 100, el elemento elastico tipo hebra 6a' puede
colocarse con facilidad a 1lo 1largoe del frunce en onda
predeterminado en una posicién deseada sobre la trama
transportada a alta velocidad sin un disefioc de perfil
elaborade.

En el aparato de fijacidén de elementos eldsticos 100, el
ciclo de la amplitud del elemento elastico 6a' en la segunda
direccidédn Db scbre la trama es més corto que en la primera
direccidén Da cuando la 1linea central GL en la direccidn
transversal CD del frunce en onda {la forma de onda
predeterminada) se usa como referencia. Ademas, el centro
moévil ML de la porcidén terminal anterior 222 se desplaza de
la linea central GL hacia el ciclo mas corto de amplitud, es
decir la segunda direccidén Db.

Con esta configuracion, la diferencia entre las
distancias méviles del porcidn extremo anterior 222 en la

primera direccidén Da y la segunda direccidén Db puede
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reducirse. Como resultado de ello, la posicidén de
alimentacién del elemento elastico 6a' puede seguir el frunce
en onda con mayor precisidn.

En la realizacidn, la trayectoria de la porcién terminal
anterior en movimiento 222 es al menos una linea curva
proyectada en la direccidén de transporte MD, de modo que la
porcidén terminal anterior 222 provista sobre el extremo
anterior del brazo 220 se desplace sobre la linea curva
proyectada en la direccidén de transporte MD. Por esta razén,
se genera una diferencia en la distancia entre la porcidn
terminal anterior 222 y el punto de contacto no solamente en
la direccidn transversal CD sino también en la direccién de
transporte MD. Asi, la distancia desde la posicién de
alimentacién del elemento elastico 6a' al punto de contacto
(la distancia de alimentacién) puede alargarse en la
direccidén de transporte MD, de modo que la tolerancia pueda
ampliarse aln mas.

Asi, el elemento eldstico tipo hebra 6a' puede colocarse
con facilidad a lo largo del frunce en onda predeterminado en
una posicidén deseada sobre la trama transportada a alta
velocidad sin un disefio de perfil elaborado.

En la realizacidn, el mecanismo de orientacidén oscilante
120 posee el motor 210 que tiene el pivote 211, el brazo 220
gque guia el elemento elédstico &' hasta una posicién
predeterminada en la direccidn transversal CD entre 1la
segunda trama 7B y la tercera trama 7C, el pivote 211, y una
porcidn terminal base 221 del brazo 220.

Segun se ha descripto, cuando el brazo 220 rota, la
porcidén terminal anterior 222 provista sobre el extremo
anterior del brazo 220 muestra una trayectoria en arco
circular. Por esta razdén, sobre ambas caras del arco
circular, se genera una diferencia en la distancia entre 1la
posicidén de alimentacidén y el punto de contacto no solamente
en la direccidn transversal CD sino ademéds en la direccidn de
transporte MD. Asi, la distancia desde la posicién de
alimentacién del elemento elastico 6a' al puntc de contacto
(la distancia de alimentacién} puede alargarse en la
direccién de transporte MD, de modo que la tolerancia pueda

ampliarse adn mas.
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En consecuencia, el elementce eldstico tipo hebra 6a'
puede colocarse con facilidad a lo largo del frunce en onda
predeterminado en una posicién deseada sobre la trama
transportada a alta velocidad sin un disefic de perfil
elaborado.

En la realizacién, el valor de la distancia desde 1la
posicién de alimentacidén al punto de contactoc (la distancia
de alimentacién) puede ser adecuadamente establecido fijando
la relacidén W/L de la amplitud W del elemento eldstico en la
primera direccién Da o la sequnda direccién Db sobre la trama
respecto de la longitud L del brazo 220 en 0.25 a 0.70. Asi,
el elemento elastico 6a' puede colocarse a lo largo del
frunce en onda sin un disefic de perfil elaborado.

En la realizacidn, el mecanismo de orientacidén oscilante
120 incluye un par del primer mecanismo de orientacidén
oscilante 200A y el seqgundo mecanismo de orientacidn
oscilante 200B. La forma de onda del elemento elastico 6a’
formada el primer mecanismo de orientacidn oscilante 200A es
diferente de la forma de onda del elementc elastico 6a'
formada por el segundo mecanismo de orientacién oscilante
200B. Ademas, la longitud del brazo provistoc en el primer
mecanismo de orientacidén oscilante 200A es diferente de 1la
longitud del brazo provisto en el segundo mecanismo de
orientacidén oscilante 200B.

Con esta configuracidn, los elementos eldsticos pueden
ser colocados a lo largo de los diferentes frunces en forma
de onda sobre una trama transportada en la direccidén de
transporte MD a una velocidad de transporte VI.

En la realizacién, el articulo absorbente 1 es un pafial,
y las porciones del frunce en onda a las cuales el angulo
entre la direccidén de transporte MD y la linea tangente al
frunce en onda se amplia corresponden a las regiones
inguinales en las regiones que rodean las pilernas del panal.
El calce coOmedo o no del articulo abscrbente 1 en el cuerpo
del usuario estd determinado por las regiones que
corresponden a las regiones inguinales del pafal. Asi, las
regiones son las porciones mas importantes.

El aparato de fijacidén de elementos elasticos 100 puede

extender la distancia desde la posicién de alimentacidén al
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punto de contacto cuando el elemento elastico 6a’ se coloca
en la posicidén en la cual el angulo entre la linea tangente y
la direccién de transporte MD se amplia, es decir las
regiones Sk que corresponden a las regiones inguinales. Asi,
es posible ampliar la tolerancia.

En consecuencia, el elemento elastico 6a' puede ser
precisamente colocado en la posicidn que corresponde a la
regidn inguinal que exige la mayor precisién, sin un disefio
de perfil elaborado.

Por otra parte, tal como se ilustra en la Figura 7, en
el aparato de fijacién de elementos elésticos 100, el
controlador de velocidad 105 mantiene la velocidad de
alimentacién del elemento elastico 6a' que constituye el
frunce de pierna anterior 6a que se alimenta desde el
mecanismo de alimentacién de frunce anterior 103 vy la
velocidad de alimentacidén del elemento eladstice 6b' que
constituye el frunce de pierna posterior 6b que se alimenta
desde el mecanismo de alimentacién de frunce posterior 104 a
una velocidad constante diferente de la velocidad de
transporte (V1) de la trama.

Con esta configuracién, los elementos elésticos 6a' vy
bb' se colocan entre la segunda trama 7B y la tercera trama
7C y son comprimidos por el mecanismo de rodillo de
compresidén 130. En este momento, los elementos elésticos 6a'
y 6b' se encuentran bajo el esfuerzo de tensidén causado por
la diferencia entre la velocidad de transporte y la velocidad
de alimentacidn.

En tanto la wvelocidad de alimentacidn sea constante, a
medida que la diferencia entre las distancias de alimentacidn
LNl y LN2 es mayor, la diferencia entre el esfuerzo de
tensidén del elemento elastico en la posicién de alimentacidn
Pl v el esfuerzo de tensidn del elemento eldstico en la
posicidén de alimentacidn P2 aumenta. Cuando hay una
diferencia en el esfuerzo de tensidébn por posicidn, el
articulo absorbente no calzard cdédmodamente en el usuario.

El mecanismo de orientaciédn oscilante 120 es una unidad
de brazeo oscilante. A medida que 1la distancia entre
cualguier punto sobre la trayectoria de la porcidén terminal

anterior oscilante 222 y el punto de contactc (N1 o N2) es
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mayor, la diferencia entre las distancias de alimentacién
atribuible a la diferencia de posicién de la porcién terminal
anterior 222 sobre la trayectoria (es decir la diferencia
entre las distancias de alimentacién L1 y L2) se reduce.

En consecuencia, es preferible que la distancia entre
cualquier punto sobre la trayectoria de la porcidn terminal
anterior oscilante 222 y el punto de contacto (N1 ¢ N2Z) sea
grande. En consecuencia para el aparato de fijacién de
elementos elasticos 100, la distancia entre el punto de
contacte (N1 o N2) y la posicién de alimentacidén del elemento
elastico 6a' o 6b' (es decir la porcidén terminal anterior
222) puede ser ampliada.

En consecuencia, el elemento elédstico 6a' gue constituye
el frunce de pierna anterior 6a y el elemento eldstico 6éb’
gque constituye el frunce de pierna posterior 6b pueden
colocarse entre la segunda trama 7B y la tercera trama 7C con
el esfuerzo de tensidn de los elementos elésticos 6a' y 6b'
mencs modificable.

Segun se ha descripto, los detalles de la presente
invencidén han sido revelados a través de la realizacién de la
presente invencidén. Debe entenderse gque la descripcidén y los
dibujos que integran esta revelacién no limitan la presente
invencidn, En base a lo revelado, los expertos en el arte
podran concebir con facilidad varias realizaciones, ejemplos
y técnicas de operacidén alternativas.

Por ejemplo, la realizacién de 1la presente invencién
puede modificarse de laz siguiente manera. Especificamente, el
método de fabricacidn de un articulo absorbente y el aparato
de fijacién de elementos elasticos son aplicables no
solamente a un articulo absorpbente 1 (o pafial descartable)
gque incluye una regidén de linea de cintura anterior 10, una
regidén de linea de cintura posterior 20, una regidén de
entrepierna 30 y similares, sino ademas a varios articulos
gue incluyen batas descartables para uso médico y articulos
descartables para deportes.

Ademas, la descripcidn contempla que el elemento
elastico como componente  que constituye el articule
absorbente 1 es una goma tipo hebra estirable o similar. Sin

embargo, el elemento elastico no se limita a ello y puede ser
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una goma como una goma planta o goma tipo lamina.

Ademds, el elemento elastico no debe ser necesariamente
de goma y puede ser una trama recuperable o estirable como
poliéster o peliuretano u otra trama estirable ademas de las
mencionadas. Por otra parte, estas telas pueden ser
retorcidas para ser usadas como el elemento elastico.

Ademas, la descripcidédn contempla el caso en el cual las
longitudes de los brazos 220 del primer mecanismo de
orientacién oscilante 200A y el segundo mecanismc de
orientacidén oscilante 200B son distintas entre si. Sin
empargo, la presente invencién no se limita a esta
configuracidon y las longitudes pueden ser iguales.

En la realizacidén, el primer mecanismo de orientacién
oscilante 200A y el sequndo mecanismo de orientacidn
oscilante 200B estdn disefiados con los brazos 220 cuyas areas
moviles se superponen parcialmente entre si. Sin embargo,
los brazos 220 pueden estar dispuestos de modo que las &reas
méviles de los mismos no se superpongan entre si. La
distancia entre el primer mecanismo de orientacién oscilante
200A y el segundo mecanismc de orientacién oscilante 200B a
1o ancho de 1la trama es ajustable en la medida de lo
necesario de acuerdo a las formas del articulo absorbente (o
pafial descartable). Por ejemple, el frunce de pierna
anterior 6a y el frunce de pierna posterior 6b pueden ser
transportados manteniendo una distancia predeterminada entre
ellos.

Ademas, la descripcidén contempla el caso en el cual el
programa dque opera el motor 210 del primer mecanismo de
orientacidén oscilante 2002 es diferente del programa gque
opera el motor 210 del segundo mecanismc de orientacidn
oscilante Z200B. Sin embarge, la presente invencidédn no se
limita a esta configuracién, y estos programas pueden ser
iguales. En otras palabras, la magnificacién de estiramiento
predeterminada y el disefic del frunce de pierna anterior &b
pueden ser iguales a los del frunce de pierna posterior 6&b.

Ademés, la descripcidén contempla el caso en el cual la
porcidén terminal anterior 222 del brazo 220 posee el orificio
de insercién 223 en el cual se inserta el frunce de pierna 6.

Sin embargo, la presente invencién no se limita a esta

af
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configuracién, y sbdlo es necesario que oriente el frunce de
pierna 6. Por ejemplo, es posible formar un canal en U en el
brazo 220. En la realizacidn, la descripcién contempla el
caso en el cual el mecanismo de orientacién oscilante 120
incluye el motor 210 que posee el pivote 211, el brazo 220
que orienta el elemento elédstico 6' a wuna posicién
predeterminada en la direccién transversal CD entre la
segunda trama 7B y la tercera trama 7C, el pivote 211, y 1la
porcidén terminal base 221 del brazo 220. Sin embargo, la
presente invencidén no se limita a la configuracién en la cual
el brazo 220 oscila sobre el pivote 211.

Por ejemplo, la presente invencién puede tener un
mecanismo en el cual una unidad gquia con la posicién de
alimentacién del elemento elastico 6a' pueda desplazarse
dentro del rango regulado por un riel de deslizamiento en
arco circular, un nervio en arco circular, un canal de leva
en arco circular, un seguido de leva, o similar. En este
caso, los ejemplos de medios de transmisién aplicables
incluyen una correa de sincronizacién, un enlace, y un servo
lineal en arco circular.

Segun se ha descripto, la presente invencién
naturalmente incluye varias realizaciones que nc estan
descriptas. En consecuencia, el alcance técnico de la
presente 1invencidn debe determinarse solamente a través de
las reivindicaciones que se acompafian basadas en la
descripcidn precedente.

Que incorporada ©por completo como referencia la
Solicitud de Patente Japonesa 2009-048652 (presentada en 2 de
Marzo de 2009).

Aplicabilidad industrial

En consecuencia, de acuerdo a la presente invencidn, es
posible proveer un aparato y un método de fabricacién de un
articulo absorbente capaces de colocar un elemento eldstico
en una posicidn deseada sobre una trama transportada a alta

velocidad sin un disefio de perfil elaborado.

[Listado de referencias]

1 articulo absorbente

g.
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2 léamina superior

3 lémina inferior

4 absorbente

5 frunce de cintura

5a frunce de cintura anterior

5b frunce de cintura posterior

5', 5a', 5b’ elemento elastico

6 frunce de pierna

6a frunce de pierna anterior

6b frunce de pierna posterior

6C porcidédn anular grande

6d porcidén anular chica

&', 6a', 6b' elemento elastico

7 trama compuesta

TA primera trama

B segunda trama

7B' rodillo de segunda trama

7C tercera trama

7C' rodililo de tercera trama

i0 regién de linea de cintura anterior

10A borde lateral

20 regién de linea de cintura posterior

20A Dborde lateral

30 regién de entrepierna

40 porcién de empalme

40A regidn predeterminada

50 regién de abertura de cintura

60 regién de aberturas que circundan las piernas
100 aparato de fijacidén de elementos eldsticos
161 mecanismo de alimentacidn de trama superior
102 mecanismo de alimentacidén de trama inferior
103 mecanismo de alimentacién de frunce anterior
164 mecanismo de alimentacidén de frunce posterior
105 contrclador de velocidad

110 mecanismo de aplicacidén de adhesivo

110A mecanismo de aplicacién de adhesivo superior
110B mecanismo de aplicacién de adhesive inferior
120, 120A mecanismo de orientacidén oscilante (unidad de brazo

guia)



33
JUN-079

130 mecanismo de rodillo de compresién
130A rodillo de compresién superior

130B rodillo de compresién inferior

131A, 131B eje de rotacidn

140A, 140B rodillo de respaldo
150A, 150B rodillo de alimentacidn
151a, 151B rodillo de ramificaciodn

200A primer mecanismo crientador oscilante
200B segundo mecanismo orientador oscilante
210 motor

211 pivote

212 soporte

213 placa base

220, 220A brazo

221 porcidn terminal base

222 porcién terminal anterior
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Reivindicacicnes

1. Un aparato para fabricar un articulo absorbente, el
aparato incluye una unidad guia que posee una pieza de
alimentacién configurada para alimentar un elemento eldstico
Yy que esta configurada para orientar el elemento eldstico,
la unidad guia desplaza la pieza de alimentacidn
alternativamente en wuna primera direccién y una segunda
direccién, de modo que el elemento elidstico se ponga en
contacto con una trama transportada en una direccidén
predeterminada con un conjuntoc de componentes que constituye
una porcidén del articulo absorbente y se coloca en una forma
de onda predeterminada, la primera direccién se extiende
desde una porcién central de la trama a una primera porcién
terminal en una direccidén transversal que cruza la direccién
predeterminada, la segunda direccidén se extiende desde la
porcidén central a una segunda porcién terminal opuesta a la
primera porcién terminal,

caracterizado porque el aparato comprende:

un controlader de velocidad configurado para controlar
una velocidad del elemento elastico que es alimentado desde
la pieza de alimentacién, en tanto

el controlador de velocidad mantiene la velocidad del
elemento elastico a una velocidad constante distinta de una
velocidad de transporte de la trama transportada en la
direccidén predeterminada, y

en una vista en planta de la trama, una distancia entre
la pieza de alimentacidén y un punto de contacto donde el
elemento elastice se pone en contacto con la trama se amplia
cuando el punto de contacto supera una posicidn sobre la
forma de onda predeterminada donde un 4&ngulo entre 1la
direccidén predeterminada y una linea tangente a la forma de

onda predeterminada se amplia.

2. El aparato para fabricar un articulo absorbente de acuerdo
a la Reivindicacidén 1, caracterizado porque

la pieza de alimentacidén se coloca en una posiciodn
marginal mas cerca de la primera porcidédn terminal gque una
posicién sobre la 1linea tangente a la forma de onda

predeterminada en el punto de contacto cuando se desplaza en

39
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la primera direccidn,

la pieza de alimentacidén se c¢oloca en una posicién
marginal mas cerca de la segunda porcidn terminal que una
posicién sobre la linea tangente a la forma de onda
predeterminada en el punto de contacto cuando se desplaza en
la segunda direccidn,

y, & medida gque el punto de contacto se desplaza desde
la posicidén en 1la cual la linea tangente y la direccién
predeterminada se tornan paralelas entre si a la posicién en
la cual el angulo entre la linea tangente y la direccién
predeterminada se amplia, 1la distancia entre 1la posicién
sobre la linea tangente a la forma de onda predeterminada en
el punto de contacto y la posicidédn marginal se agranda en

forma gradual.

3. El aparato para fabricar un articulo absorbente de acuerdo
a la Reivindicacidn 1, caracterizado porque

la 'pieza de alimentacidén se coloca en una posicién
marginal mas cerca de la primera porcién terminal que una
pesiciébn  sobre la linea tangente a la forma de onda
predeterminada en el punto de contacto cuando se desplaza en
la primera direccidn,

la pieza de alimentacién se coloca en una posiciédn
marginal mas cerca de la segunda porcidén terminal gue una
posicidon sobre la linea tangente a la forma de onda
predeterminada en el punto de contacto cuando se desplaza en
la segunda direcciédn,

y, a medida que el punto de contacto se desplaza desde
la posicidn en la cual el a&ngulo entre la linea tangente y la
direccién predeterminada se amplia a la posicidén en la cual
la linea tangente y la direccidn predeterminada se tornan
paralelas entre si, la distancia entre la posicidén sobre 1la
linea tangente a la forma de onda predeterminada en el punto

de contacto y la posicidén marginal se reduce en forma gradual

4. El aparato para fabricar un articulio absorbente de acuerdo
a la Reivindicacién 1, caracterizado porque
cualgquiera de 1los ciclos de amplitud del elemento

elastico en la primera direccidédn y la segunda direccidn sobre

4‘:9
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la trama es mas corto gue el otro de los cicleos de amplitud
cuando la linea central de la forma de onda predeterminada en
la direccidn transversal se usa como referencia, vy

un centro mdévil de la pieza de alimentacién se desplaza
hacia el ciclo mads corto de la amplitud con respecto a la

linea central.

5. El aparato para fabricar un articulo absorbente de acuerdo
a la Reivindicacidén 1, caracterizado porgue la trayectoria de
la pieza de alimentacidn formas una linea curva proyectada al

menos en la direccidén predeterminada.

6. Bl aparato para fabricar un articulo absorbente de acuerdo
a la Reivindicacidén 1, caracterizado porque la unidad guia
comprende:

la pieza de alimentacién configurada para alimentar el
elemento elastico a una posicién predeterminada en 1la
direccidén transversal que cruza la direccidén predeterminada
scbre la trama;

un brazo gque posee la pieza de alimentacién sobre una
porcion terminal del mismo; y

un motor que posee un pivote provisto en una porcidn
terminal base del brazo, el motor hace oscilar el brazo en la

direccidn transversal a ciclos predeterminados.

7. El aparato para fabricar un articulo absorbente de acuerdo
a la Reivindicacién 6, caracterizado porque la relacidén W/L
de la amplitud W del elemento elédstico en la primera
direccidn o la segunda direccidn sobre la trama respecto de

la longitud L del brazo oscila entre 0.25 y 0.7Q0.

8. El aparato para fabricar un articulc absorbente de acuerdo
a la Reivindicacidn 6, caracterizado porgue

la unidad guia incluye un par de una primera unidad
gula y una segunda unidad de orientacién,

una forma de onda del elemento eléastico formado por la
primera unidad guia es diferente de una forma de onda del
elemento elastico formado por la segunda unidad de

orientacién, vy

4
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la longitud del brazo provisto en la primera unidad guia
es diferente de la longitud del brazo proviste en la segunda

unidad de orientaciédn.

9. El aparato para fabricar un articulo absorbente de acuerdo
a la Reivindicacidn 1, caracterizado porgue

el articulo absorbente es un pafial, y una posicién
sobre la forma de onda predeterminada donde el angulo entre
la direccidén predeterminada y la linea tangente a la forma de
onda predeterminada se amplia corresponde a una regién

inguinal en una regidén que circunda las piernas del parial.

10. Un método de fabricacién de un articuloc absorbente,
caracterizado porgue comprende: usar una unidad guia que
posee una pieza de alimentacidn configurada para alimentar un
elemento elastico y que estd configurada para orientar el
elemento elastico; y en consecuencia desplazar la pieza de
alimentacién alternativamente en una primera direccidén y una
segunda direccidén, de medo que el elemento eldstico se ponga
en contacto c¢on una trama transportada en una direcciédn
predeterminada con un conjuntc de componentes gue constituye
una porcidén del articulo absorbente y se coloca en una forma
de onda predeterminada, la primera direccidén se extiende
desde una porcidén central de la trama a una primera porcidn
terminal en una direccidn transversal que cruza la direccidn
predeterminada, la segundz direccidédn se extiende desde la
porcidn central a una segunda porcidn terminal opuesta a la
primera porcidén terminal, en tanto

la velocidad del elemento eldstico que se alimenta desde
la pieza de alimentacidén se mantienen en una velocidad
constante distinta de una velocidad de transporte de la trama
transportada en la direcciédn predeterminada, y

en una vista en planta de la trama, una distancia entre
la pieza de alimentacidn y un punto de contacto donde el
elemento elastico se pone en contacto con la trama se amplia
cuando el punto de contactc supera una posicidén sobre la
forma de onda predeterminada donde un angulo entre la
direccién predeterminada y una linea tangente a la forma de

onda predeterminada se amplia.
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Resumen de la invencidn

El aparato para fabricar un articulo absorbente incluye
el brazo 220 que posee la porcién terminal anterior 222 que
alimenta el elemento eldstico 6a'. la porcién terminal
anterior 222 se desplaza alternativamente en una primera
direccidén y una segunda direccidén, de modo que el elemento
elastico &' se ponga en contacto con una trama transportada
en una direccién predeterminada con un conjunto de
componentes que constituye una porcidn del articulo
absorbente 1 y se coloca en una forma de onda predeterminada.
En este caso, en una vista en planta de la trama 7, una
distancia entre el brazo 220 y un puntc de contacto se amplia
cuando el punto de contacto supera una posicién sobre la
forma de onda predeterminada donde un 4ngulo entre la
direccién predeterminada y una linea tangente a la forma de

onda predeterminada se amplia.
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DESCRIPTION

Title of Invention

APPARATUS AND METHOD FOR MANUFACTURING ABSORBENT ARTICLE

Technical Field

The present disclosure relates to an apparatus and a
method of manufacturing an absorbent article in which a
guide unit configured to guide an elastic member is used to
place the elastic member on a web being conveyed in a
predetermined direction with a continuum of components

constituting cone portion of an absorbent article.

Background Art

In the conventional process of manufacturing absorbent
articles, such as disposable diapers, widely used is a
method in which string-like elastic members (rubber)} are
arranged in portions to be processed into leg-surrounding
regions and a crotch region which constitute an absorbent
article so that the leg-surrounding regions and the crotch
region should be more fitted to a person to wear the
absorbent article (for example, a human body).

Specifically, in the manufacturing process, the
string-like elastic members are placed in waveforms on a
web with continua of components such as a back sheet and an
absorption sheet to form absorbent articles. 1In other words,
the string-like elastic members are placed in waveforms on
the web conveyed by a crosswise conveyor system in which
absorbent articles to be formed are arranged with a
longitudinal direction of each cf the absorbent articles
going in a cross direction (a CD direction) which

intersects a conveyance direction (an MD direction) of the
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web. In this way, the absorbent article having gathers to
be fitted to the shapes of the leg-surrounding regions and
the crotch region can be continuously formed.

As described above, as a method for placing string-
like elastic members in waveforms on a web being conveyed,
there is known a method in which a guide member gquiding
feeding positions of elastic members onto a web is driven
by a cam (see Patent Literature 1, for example).

There is also known a method in which a guide member
guiding feeding positions of elastic members onto a web is
reciprocally moved in a cross direction intersecting a
conveyance direction of the web (see Patent Literature 2,
for example).

It is not realistic in terms of the layout of an
apparatus to bring a guide member into contact with a nip
point to align the nip point with the feeding position of a
elastic member guided by the guide member. Here, the nip
peoint is that at which an elastic member and a web are held
between press rollers provided above and below the web and
thereby come in contact with each other. For this reason, a
certain distance is generally provided between the nip
point and the feeding position. In other words, the
distance has to be considered when the profile of a device
moving the guide member is designed.

The inventors have discovered that, in the known
technique, the aforementioned conventional apparatus for
manufacturing an absorbent article has the following
problem.

Specifically, to place #an elastic member accurately
in a desired position on a web being conveyed at high speed,
the profile of a device such as a cam has to be elaborately
designed in consideration of a distance between a nip point
and a feeding position.

The present invention has been made in view of the
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foregoing circumstances. Accordingly, an object of the
present invention is to provide an apparatus and a method
of manufacturing an absorbent article that are capable of
placing a elastic member in a desired position on a web
being conveyed at high speed without elaborate profile

designing.

Citation List

_{.

Patent Literature

PTL 14

-t _Japanese Patent Application Publication No. Hei 3-
33201 {(p. 4, Figs. 6 and 7)
+PatentLiteraturePTL 21

——: Japanese Patent Application Publication No. 2006-

141642 (p. 10, Fig. 1)

Summary

To solve the above-described problem, the present
invention has the following aspects.

In a aspect of the present invention provides an
apparatus for manufacturing an absorbent article, the
apparatus including a guide unit that has a feeding part
configured to feed a elastic member and that is configured
to guide the elastic member, the guide unit moving the
feeding part alternately in a first direction and a second
direction, so that the elastic member is brought into
contact with a web being conveyed in a predetermined
direction with a continuum of components constituting one
portion of the absorbent article and is placed in a
predetermined waveform, the first direction extending from
a center portion ¢of the web to a first end portion in a

cross direction intersecting the predetermined direction,
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the second direction extending from the center portion to a
second end portion opposite to the first end portion, the
apparatus comprising a speed contreller configured to
control a speed of the elastic member which is fed from the
feeding part, wherein the speed controller maintains the
speed of the elastic member in a constant speed different
from a conveyance velocity of the web being conveyed in the
predetermined direction, and in a plan view of the web, a
distance between the feeding part and a nip pecint where the
elastic member is brought into contact with the web becomes
largest when the nip point goes beyond a position on the
predetermined waveform where an angle between the
predetermined direction and a tangent line to the
predetermined waveform becomes largest.

According to the aspect of the present invention,
there can be provided an apparatus and a method of
manufacturing an absorbent article that are capable of
easily placing a elastic member in a desired position on a
web being conveyed at high speed along a predetermined

waveform,

Brief Description of THE-Drawings

(Fig. 1] Fig. 1 is a perspective view showing an absorbent
article according to one or more embodiments.

[Fig. 2] Fig. 2 is a view for illustrating part of a method
of manufacturing an absorbent article according to one or
more embodiments.

[Fig. 3] Fig. 3 is a perspective view showing aan elastic
member attaching apparatus according to one or more
embodiments.

(Fig. 4] Fig. 4 is a top view (a view on arrow A in Fig. 3)
showing the elastic member attaching apparatus according to
one or more embodiments.

[Fig. 5] Fig. 5 is a side view (a view on arrow B in Fig.
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3) showing the elastic member attaching apparatus according
to one or more embodiments.

{Fig. 6] Fig. 6 is a schematic view showing how a front leg
gather is placed in the top view (the view on arrow A in
Fig. 3) shown in Fig. 4.

[Fig. 7] Fig. 7 is a block diagram showing the
configuration of the elastic member attaching apparatus

according to one or more embodiments.

Detailed Description

Hereinafter, a conveyor and a method of manufacturing
an absorbent article according to the present invention
will be described with reference to the accompanying
drawings.

Note that, in the following description of the
drawings, same reference signs denote same elements and
portions. In addition, it should be noted that the drawings
are schematic and are not to scale unless otherwise
specified.

Therefore, specific dimensions and the like shcould be
determined by taking the following description into
consideration. Moreover, the drawings do not necessarily
reflect the real-life dimensional relationships and ratios
of components.

In the first place, a configuration of an absorbent
article according to an embodiment will be explained with
reference to the drawing. Fig. 1 is a perspective view
showing the absocrbent article 1 according to one or more
embodiments. In the particularly illustrated embodiment,
the absorbent article 1 is a disposable pants-type diaper
for adults.

As shown in Fig. 1, the absorbent article 1
substantially includes a liquid-permeable top sheet 2, a

back sheet 3, and an absorber 4.
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The top sheet 2 is to come in contact with the skin of
a person to wear the absorbent article 1 (hereinafter,
called a “wearer”). The back sheet 3 is provided outside
the top sheet 2. The absorber 4 is provided between the top
sheet 2 and the back sheet 3, and absorbs excretion from
the wearer.

Note that a liquid-impermeable waterproof sheet
(unillustrated) is provided between the back sheet 3 and
the absorber 4. In other words, the absorber 4 is provided
between the top sheet 2 and the waterproof sheet.

The top sheet 2 is made of a nonwoven fabric or a
perforated plastic film. The back sheet 3 is made of a
nonwoven fabric. The absorber 4 is made of, for example,
ground pulp or a mixture of ground pulp and superabsorbent
polymer particles. The waterproof sheet is made of, for
example, a plastic, a nonwoven fabric, or a mixed sheet of
a plastic film and a nonwoven fabric.

The absorbent article 1 has a front waistline region
10 to be fitted to the front waist of a wearer, a back
waistline region 20 to be fitted to the back waist of the
wearer, and a crotch region 30 to be fitted to the crotch
of the wearer.

The front waistline region 10 and the back waistline
region 20 are joined together by joint portions 40. Waist
gathers 5 made of a stretchable string-like rubber or the
like are provided to an entire peripheral edge of the front
waistline region 10 and the back waistline region 20. The
walst gathers 5 include a front waist gather 5a which is
positioned in the front waistline region 10 and a back
waist gather 5b which is positioned in the back waistline
region 20. 1In addition, a waist opening region 50 is formed
between the front waist gather 5a and the back waist gather
Sb.

The front waistline region 10 and the back waistline
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region 20 are stretchable in the conveyance direction MD
{the MD direction) of a first web 7A constituting the top
sheet 2 and a second web 7B constituting the back surface
sheet 3 (see Fig. 2). For example, to make the front
walstline region 10 and the back waistline region 20
stretchable in the conveyance direction MD, the front
waistline region 10 and the back waistline region 20 may be
provided with the waist gathers 5 or may themselves be made
of a stretchable sheet from the beginning.

The crotch region 30 is provided between the frent
waistline region 10 and the back waistline region 20. Leg
gathers 6 made of a stretchable string-like rubber or the
like are provided on both sides of the crotch region 30.
Each of the leg gathers 6 includes a front leg gather éa
positioned close to the front waistline region 10 and a
back leg gather 6b positiconed close to the back waistline
region 20. A leg-surrounding openings 60 is formed between
the front leg gather 6a and the back leg gather 6b and on
each side of the crotch regions 30.

The crotch region 30 is stretchable in the cross
direction CD ({(the CD direction) intersecting the conveyance
direction MD of the web. For example, to make the crotch
region 30 stretchable in the cross direction CD, the crotch
region 30 may be provided with the leg gather 6, or may
itself be made of a stretchable sheet from the beginning.

In Fig. 1, regions Sk show portions to be fitted to
the inguinal regions of the wearer when the wearer wears
the diaper. The details of a method for placing the front
leg gather 6a in the region Sk will be described later.

Secondly, a configuraticon of a method of manufacturing
an absorbent article according to this embodiment will be
explained with reference to the drawing. Fig. 2 is a
diagram for explaining part of the method of manufacturing

an absorbent article according to this embodiment.
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As shown in Fig. 2, the method of manufacturing an
absorbent article includes at least a component placing
step, a leg-surrounding forming step, a folding step, a
joining step and a cutting step.

Note that, between each two of the steps, performed is
a conveying step using an unillustrated conveyor {e.g. a
belt conveyor) of conveying the liguid-permeable first web
1A, the liguid-impermeable second web 7B, and a third web
7C in the conveyance direction MD (a predetermined
direction). The liquid-permeable first web 7A constitutes
the top sheet 2, the liquid-impermeable second web 7B
constitutes the back sheet 3, and a third web 7C is made of,
for example, the same material as that of the second web 7B
and constitutes the back sheet 3.

In the component placing step S1, components to
constitute the absorbent article 1, such as the elastic
member, the third web 7C, the waterproof sheet
(unillustrated), and the absorber 4, are placed on the
second web 7B.

Specifically, in the first place, elastic members 5°'
constituting the waist gathers 5 are linearly placed in a
stretched state in portions corresponding to the front
waistline region 10 and the back waistline region 20 on the
second web 7B. In other words, a elastic member 5a'
constituting the front waist gather 5a and a elastic member
5b' constituting the back waist gather Sb are placed in
portions corresponding to the front waistline region 10 and
the back waistline region 20 on the second web 7B.
Accordingly, the waist gathers 5 (the front waist gather 5a
and the back waist gather 5b) are formed in the portions
corresponding to the front waistline regicn 10 and the back
waistline region 20 on the second web 7B.

Secondly, the third web 7C is placed on the second web

7B. At the same time, in portions corresponding to the
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crotch regions 30 on the second web 7B and the third web 7C,
the elastic members 6' constituting the leg gathers 6 are
placed in a stretched state while swinging in the cross
direction CD at predetermined cycles. After that, the
¢lastic members 6' are held between the second web 7B and
the third web 7C to form the leg gathers 6 (the front leg
gather 6a and the back leg gather 6b).

Note that the second web 7B and the third web 7C
holding the elastic members 6' therebetween are pressed by
an upper press roll 130A and a lower press roll 130B.

The elastic member 6a' constituting the front leg
gather 6a and the elastic member 6b' constituting the back
leg gather 6b form a large ring portion 6c¢ and a small ring
portion 6d whose size in the cross direction CD is smaller
than the large ring portion 6c¢c.

As described above, the elastic members 6' are placed
between the second web 7B and the third web 7C, and then
the second web 7B and the third web 7C are pressed by the
upper press roll 130A and the lower press roll 130B. If the
position where the small ring portion 6d is supposed to be
formed is not pressed, the elastic members 6' are not fixed
in predetermined positions on the web. The elastic members
6' are placed in a stretched state, and thus are contracted
te form substantially straight lines shifted from the
predetermined forms placed, on the web in positions where
the elastic members 6' are not fixed. In this manner, the
small ring portion 6d is formed.

Similarly, this is applicable to the case where an
adhesive 1s not applied to the predetermined positions.
Specifically, the elastic members 6' are not fixed on the
web in positions where an adhesive is not supposed to be
applied, so that a small ring portion 6d is similarly
formed.

Thirdly, the waterproof sheet (unillustrated) and the
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absorber 4 are placed on the second web 7B and the third
web 7C holding the elastic members 6' therebetween so as to
be arranged in the conveyance direction MD at regular
intervals. Note that the waterproof sheet may be placed on
the second web 7B and the third web 7C with the absorber 4
peing joined therewith in advance or may be placed on the
second web 7B and the third web 7C with the absorber 4
being separated therefrom.

Fourthly, the first web 7A constituting the top sheet
2 is placed on the second web 7B and the third web 7C on
which the components constituting the absorbent article 1
are placed.

Note that, in the component placing step S1, the order
from first to fourth is not necessarily required and may be
changed as needed.

In the leg-surrounding forming step S$2, leg-
surrounding openings 60 {so-called leg holes) are formed
after the component placing step S1 by cutting, along the
internal circumference of the large ring portion 6éc, the
secoend web 7B and the first web 7A (hereinafter referred to
as a composite web 7) which hold the components
therebetween.

In the folding step S3, the composite web 7 is folded
inte twoe parts, after the leg-surrounding forming step S$2,
along the center line CL extending in the conveyance
direction MD through the center of the cross direction CD
of the composite web 7. In other words, a side edge 10A of
the composite web 7 which corresponds to the front
walstline region 10 and a side edge 20A of the composite
web 7 which corresponds to the back waistline region 20 are
placed cne upcon another in a state of matching each other.

In the joining step S4 after the folding step 53, the
two folded parts of the web 7 are joined together through

ultrasonic treatment or heat treatment at predetermined
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regions 40A corresponding to the joint portions 40 of the
absorbent article 1. The predetermined region 40A is a
region on both sides, in the conveyance direction MD, of an
phantom line SL indicating a to-be-cut position extending
in the cross direction CD of the web.

In the cutting step S5, the composite web 7 with the
two folded parts joined at the predetermined regions 40A is
cut along the phantom lines SL after the joining step S4.
Thereby, the absorbent article 1 is manufactured.

Hereinafter, the configuration of a elastic member
attaching apparatus (an apparatus for manufacturing an
absorbent article) used in the above-described component
attaching step 1s described with reference to the drawings.
Fig. 3 is a perspective view showing the elastic member
attaching apparatus according to the embodiment. Fig. 4 is
a top view {(a view on arrow A in Fig. 3} showing the
elastic member attaching apparatus according to the
embodiment. Fig. 5 is a side view (a view on arrow B in Fig.
3) showing the elastic member attaching apparatus according
to the embodiment.

As shown in Figs. 3 to 5, the elastic member attaching
apparatus 100 places the elastic members &' constituting
the leg gathers 6 between the second web 7B and the third
web 7C by causing the elastic members 6' to swing in the
cross direction CD at predetermined cycles. 1In other words,
the elastic member attaching apparatus 100 places the
elastic members 6' in a curved state between the second web
7B and the third web 7C, so that the leg gathers 6 (the
front leg gather 6a and the back leg gather 6b) are formed.

Fig. 7 is a block diagram for illustrating the
configuration of the elastic member attaching apparatus 100.
The elastic member attaching apparatus 100 at least
includes upper web feeding mechanism 101 and lower web

feeding mechanism 102 (unillustrated in Fig. 3 and see Fig.
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7), gather feeding mechanisms 103 and 104 (unillustrated in
Fig. 3 and see Fig. 7), an applying mechanism 110, a swing
guide mechanism 120 (a guide arm unit), and a press roll
mechanism 130.

The web feeding mechanisms continuously feeds the webs
respectively from web rolls. Specifically, the web feeding
mechanisms include an upper web feeding mechanism 101
continuously feeding the third web 7C from a third web roll
7C' and a lower web feeding mechanism 102 continuocusly
feeding the second web 7B from a second web roll 7B'.

The upper web feeding mechanism 101 and the lower web
feeding mechanism 102 continuously feed the second web 7B
and the third web 7C toward the press roll mechanism 130
respectively through rollers 140A and 140B rotating about a
rotation axis (unillustrated) in the c¢ross direction CD.

The gather feeding mechanisms continuously feed the
elastic members 6' constituting the leg gathers 6
respectively from web rolls. Specifically, the gather
feeding mechanisms include a front gather feeding mechanism
103 continuously feeding the elastic member 6€a'
constituting the front leg gather 6a from the corresponding
web roll (unillustrated) and a back gather feeding
mechanism 104 continuously feeding the elastic member 6b'
constituting the back leg gather 6b from the corresponding
web roll (unillustrated).

The front gather feeding mechanism 103 and the back
gather feeding mechanism 104 continuously feed the leg
gathers 6 toward the press roll mechanism 130 respectively
through feed rolls 150A and 130B which rotate about the
rotation axis in the cross direction CD and through branch
rells 151A and 151B which respectively separate the elastic
member 6a' and the elastic member 6b' into strings.

As shown in Fig. 7, the elastic member attaching

apparatus 100 has a speed controller 105 configured to
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céntrol a speed of feeding the front leg gather 6a from the
front gather feeding mechanism 103 and a speed of feeding
the back leg gather 6b from the back gather feeding
mechanism 104. The speed controller 105 maintains the speed
of feeding the elastic member 6a' constituting the front
leg gather 6a and being fed from the front gather feeding
mechanism 103 in a constant speed different from a
conveyance velocity (V1) of the web. Also, the speed
controller maintains the speed of feeding the elastic
member 6B' constituting the back leg gather 6b and being
fed from the back gather feeding mechanism 104 in a
constant speed different from the conveyance velocity (V1)
of the web.

Specifically, the speed controller 105 maintains the
speeds of feeding the elastic members 6a' and 6b' in a
constant speed lower than the conveyance velocity (V1) of
the web. Also, the speed controller 105 controls a
servomotor (to be described later) in the swing guide
mechanism 120.

The adhesive applying mechanism 110 is a spraying
device applying an adhesive (e.g. a hot melt adhesive) onto
the web. Specifically, the adhesive applying mechanism 110
has an upper adhesive applying mechanism 110A applying an
adhesive onto the third web 7C and a lower adhesive
applying mechanism 110B applying an adhesive onto the
second web 7B.

Note that fhe upper adhesive applying mechanism 110A
applies an adhesive onto a surface of the third webk 7C
other than the center portion thereof. In contrast, the
lower adhesive applying mechanism 110B applies an adhesive
onto an entire surface of the second web 7B.

The swing guide mechanism 120 causes the elastic
members 6' constituting the leg gathers 6 to swing at

predetermined cycles in the cross direction CD. The swing
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guide mechanism 120 has a first swing guide mechanism 200A
causing the elastic member 6a' constituting the front leg
gather 6a to swing and a second swing guide member 200B
causing the elastic member 6b' constituting the back leg
gather 6b to swing. The detail of the swing guide mechanism
120 will be given later.

The press roll mechanism 130 presses the second web 7B
and the third web 7C with the elastic members 6' being held
between the second web 7B and the third web 7C.
Specifically, the press roll mechanism 130 has an upper
press recll 130A coming in contact with the third web 7C and
a lower press roll 130B coming in contact with the second
web 7TB.

The upper press roll 130A rotates about a rotation
axis 131A along the cross direction CD. Similarly, the
lower press roll 130B rotates about a rotation axis 130B in
the cross direction CD. The elastic members &' are guided
by the swing guide mechanism 120 to a position where the
upper press roll 130A and the lower press roll 130B are
closest to each other.

Hereinafter, the configuration of the swing guide
mechanism 120 which is characteristic to the present
invention is described with reference to Figs. 3 to 5.

The first swing guide mechanism 200A and the second
swing guide mechanism 200B have basically the same
configuration except the lengths of arm members 220. This
is described later. For this reason, the first swing guide

mechanism 200A and the second swing guide mechanism 200B

are collectively described as the swing guide mechanism 120.

As shown in Figs. 3 to 5, the swing guide mechanism
120 includes a motor 210 having a pivot 211, an arm member
220 which guides the elastic member 6' to a predetermined
position in the cross direction CD between the second web

7B and the third web 7C, the pivot 211, and a base end
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pertion 221 of the arm member 220.

The motor 210 includes a servomotor which provides a
predetermined extent of a stretching magnification to the
elastic member 6' according to the conveyance velocity (V1)
of the web and which is operated by a controller programmed
to be capable of placing the elastic member 6' in a desired
layout.

Note that a program to operate the motor 210 of the
first swing guide mechanism 200A is different from a
program to operate the motor 210 of the second swing guide
mechanism 200B. In other words, the predetermined
stretching magnification and layout in the front leg gather
ba are different from those of the back leg gather 6b.

The motor 210 is attached to a base plate 213 through
a bracket 212 (see Fig. 4). The motor 210 is configured so
that the position therecf on the base plate 213 may be
movable in the cross direction CD as needed. Note that a
distance Dl is different from a distance D2, where the
distance D1 is a distance between the press roll mechanism
130 and the base plate 213 on which the motor 210 of the
first swing guide mechanism 200A is attached, and the
distance D2 is a distance between the press roll mechanism
130 and the base plate 213 on which the motor 210 of the
second swing guide mechanism 200B is attached.

The arm member 220 has a plate shape which is
gradually tapered from the base end portion 211 toward a
tip end portion 222. It is preferable that the arm member
220 be horizontally placed (see Fig. 5).

The arm member 220 is made of a metal steel plate.
For example, the arm member 220 is made of a stainless
steel plate.

The tip end portion 222 of the arm member 220 is bent
toward the side opposite to the side where the motor 210 is

positioned with respect to the arm member 220. The tip end
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porticn 222 of the arm member 220 has an insertion hole 223
into which the leg gather 6 is inserted.

In the present embodiment, the arm members 220 of the
first swing guide mechanism 200A and the second swing guide
mechanism 200B are different in length. The length L1 of
the arm member 220 of the first swing guide mechanism 200A
is larger than the length L2 of the arm member 220 of the
second swing guide mechanism 200B. Meanwhile, the distances
from the tip end portions 222 of the first swing guide
mechanism 200A and the second swing guide mechanism 200B to
the press roll mechanism 130 are equal to each other.
Therefore, the relationship between the distance D1 and the
distance DZ can be expressed by D2 > Dl.

For example, the length L1 of the arm member 220 of
the first swing guide mechanism 2002 is 450 mm (see Figs. 5
and 6). On the other hand, the length LZ of the arm member
220 of the second swing guide mechanism 200B is 600 mm (see
Figs. 5 and 6).

Note that the length of the arm member 220 means
herein a length from the tip end portion 222 of the arm
member 220 to the pivot 211 of the arm member 220.

A weight of the arm member 220 of the first swing
guide mechanism 200A is 300 g, while a weight of the arm
member 220 of the second swing guide mechanism 200B is 400
g.

An amplitude SW1l of the tip end portion 222 of the
first swing guide mechanism 200A in the cross direction CD
is 200 mm {see Fig. 4). On the other hand, an amplitude S3SW2
of the tip end portion 222 of the arm member 220 of the
secend swing guide mechanism 200B in the czrzoss direction CD
is 350 mm (see Fig. 4}.

Hereinafter, the operation of the elastic member
attaching apparatus 100 according to the embodiment 1is

described with reference to Figs. 3 to 5.
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The upper web feeding mechanism feeds the third web 3C
from a third web roll 7C', and the roller 140A changes the
moving direction of the web. The upper adhesive applying
mechanism 110A applies an adhesive onto the surface, facing
the second web 7B, of the third web 7C whose moving
direction is changed. At this time, the upper adhesive
applying mechanism 110A applies the adhesive onto the
surface of the third web 7C except the center portion
therecf. The third web 7C onto which the adhesive is
applied is supplied between the upper press roll 130A and
the lower press roll 130B from above.

Similarly, the lower web feeding mechanism feeds the
second web 7B from the second web roll 7B', and the roller
140B changes the moving direction of the web. The lower
adhesive applying mechanism 110B applies the adhesive onto
the surface, facing the third web 7C, of the second web 7B
whose moving direction is changed. The second web 7B onto
which the adhesive is applied is supplied between the upper
press roll 130A and the lower press roll 130B from below.

The front gather feeding mechanism feeds the elastic
member 6a' from the web rcll (unillustrated), and the feed
roll 150A turns the moving direction ¢f the elastic member.
The branch roll 151A separates into strings the elastic
member 6a' turned by the feed roll 150A. The first swinging
guide mechanism 200A causes the strings of the elastic
member 6a' to swing at predetermined cycles in the cross
direction CD. Accordingly, the elastic member 6a' is placed
in a curved state between the second web 7B and the third
web 7C, so that the front leg gather 6a is formed.

Similarly, the back gather feeding mechanism feeds the
elastic member 6b' from the web roll {unillustrated), and
the feed roll 150B turns the moving direction cof the
elastic member 6b'. The branch roll 151B separates into

strings the elastic member 6b' which is turned by the feed
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roll 150B. The second swinging guide mechanism 200B causes

the strings of the elastic member 7b' to swing at

predetermined cycles in the cross direction CD. Accordingly,

the elastic member 6b' is placed in a curved state between
the second web 7B and the third web 7C, so that the back
leg gather 6b is formed.

The upper press roll 130A and the lower press roll
130B press the second web 7B and the third web 7C, onto
which the adhesive is applied, with the elastic members 6a’
and 6b' being held between the second web 7B and the third
web 7C. For this reason, the elastic members 6a' and 6b'
are bonded between the second web 7B and the third web 7C
in a state where the elastic members 6a' and 6b' are swung
by the swing guide mechanism 120. Consequently, the large
ring portion 6¢c is formed. On the other hand, even though
the elastic members 6a' and 6b' are placed between the
second web 7B and third web 7C, the elastic members 6a' and
ob' generate restoring force to form the small ring portion
6d because the adhesive is not applied to the center
portion of the third web 7C.

The operation of the swing guide mechanism 120 is
described in detail with reference to Figs. 4 and 6. The
first swing guide mechanism 2002 and the second swing guide
mechanism 200B are similarly controlled. Thus, the
description is given by using the first swing guide
mechanism 200A and the elastic member 6a' which is placed
by the first swing guide mechanism 2C0A.

In Fig. 4, the swing guide mechanism 120 has the tip
end portion 222 from which the elastic member 6a' is fed.
The tip end portion 222 is alternately moved by the arm
member 220 guiding the elastic member 6a' in a first
direction Da extending from the center portion of the
second web 7B (the third web 7C) being conveyed in the

conveyance direction MD to a first end portion 7a in the
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cross direction CD and a second direction Db extending from
the center portion of the second web 7B (the third web 7C)
to a second end portion 7b opposite to the first end
portion. In doing so, the elastic member 6a' is brought
into contact with the second web 7B and the third web 7C in
a way to be therebetween to form a gather waveform (a
predetermined waveform).

In Fig. 4, the center line GL shows the center line of
the gather waveform in the cross direction CD. In the
embodiment, the cycle of the amplitude of the elastic
member 6a' in the second direction Db on the web is shorter
than that in the first direction Da when the center line GL
is used as a reference.

The moving center ML of the tip end portion 222 is
displaced toward the shorter cycle of amplitude, i.e. the
second direction Db with respect to the center line GL.

In the embodiment, the tip end portion 222 constitutes
a feeding part 300 and the swing guide mechanism 120
constitutes a guide unit 310. Also, the conveyance
direction MD is a predetermined direction.

Fig. 6 is a schematic view for illustrating the
elastic member 6a' which is placed on the web and the
operation of the tip end portion 222 which places the
elastic member 6a', in the top view (the view on arrow A in
Fig. 3) shown in Fig. 4. The waveform shown in ¥ig. 6 shows
the waveform of the elastic member 6a' placed between the

second web 7B and the third web 7C, and also corresponds to

the gather waveform of the front leg gather 6a shown in Fig.

4. The solid line portion W1l shows the waveform of the
elastic member 6a' which have been already placed between
the second web 7B and the third web 7C. The dashed line
portion W2 shows the position at which the elastic member
ba' is supposed to be placed.

In the embodiment, in the plan view cof the composite
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web 7, a nip point N1 is the position where the elastic
member 6a' is brought into contact with the second web 7B
and the third web 7C at time tl. The tip end portion 222 is
at least in the feeding position P1 on a tangent line at
the nip point N1. At this time, a distance between the tip
end portion 222 (i.e. the feeding position P1l) and the nip
point N1 is expressed by a feeding distance LN1.

In general, when the tip end portion 222 is placed in
the feeding position Pl on the tangent line to the gather
waveform at the nip point N1, the elastic member 6a’' can be
placed along the gather waveform. However, in the
embodiment, when the tip end portion 222 moves in the first
direction Da, the tip end portion 222 is placed in a
marginal position ml which is positioned closer to the
first end portion 7a than the feeding position Pl on the
tangent line to the gather waveform at the nip point NI1.
Similarly, when the tip end portion 222 moves in the second
direction Db, the tip end portion 222 is placed in a
marginal position m2 which is positioned closer to the
second end portion 7b than a feeding position
{unillustrated) on a tangent line to the gather waveform at
a nip point.

In Fig. 6, a nip point N2 is a position where the
elastic member 6a' is brought into contact with the second
web 7B and the third web 7C at time t2. The nip point moves
in the conveyance direction MD by a distance MD1 from the
position at time tl. Note that the direction shown by arrow
MD1 shows the moving directicon of the nip point and the tip
end portion 222 (the feeding positiocn) with respect to the
secend web 7B and the third web 7C. The tip end portion 222
is at least in the feeding position P2 on the tangent line
to the gather waveform at the nip point NZ2.

At this time, an angle ¢ between the tangent line to

the gather waveform at the nip point NZ and the conveyance
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direction MD becomes largest. In other words, the nip point
N2 corresponds to an inflection point in the curved line
showing the gather waveform. In the embodiment, when the
nip point goes beyond the position where the angle between
the conveyance direction MD and the tangent line to the
gather waveform becomes largest (i.e. the nip point N2), a
distance (a feeding distance LN2) between the tip end
portion 222 and the nip point becomes largest.

In other words, when the nip point goes beyond the
position where the angle between the conveyance direction
MD and the tangent line to the gather waveform becomes
largest (i.e. the nip point N2), the feeding distance LN2
is larger than the feeding distance LNI1.

When moving in the first direction Da, the tip end
portion 222 is placed in the marginal position m2 which is
positioned closer to the first end portion 7a than the
feeding position PZ on the tangent line to the gather
waveform at the nip point N2. Similarly, when moving in the
second direction Db, the tip end portion 222 is placed in
the marginal position ml which is positioned closer to the
second end portion 7b than the feeding position
(unillustrated) on the tangent line to the gather waveform
at the nip point.

Moreover, in the embodiment, as the nip pcint moves
from the position where the nip point is in a position
where the tangent line to the gather waveform at the nip
point and the conveyance direction MD becomes parallel with
each other to the position where the angle between the
tangent line and the conveyance direction MD becomes
largest, a distance M between the position on the tangent
line at the nip point and the marginal position becomes
gradually larger. In other words, in Fig. 6, the marginal
distance M1 is smailer than the marginal distance M2.

In contrast, as the nip point moves from the position
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where the angle between the tangent line to the gather
waveform at the nip point and the conveyance direction MD
becomes largest to the position where the tangent line and
the conveyance direction MD are parallel with each other,
the distance M between the position on the tangent line to
the gather waveform at the nip point and the marginal
position becomes gradually smaller (unillustrated).

In the embodiment, it is preferable that the
trajectory of the moving tip end portion 222 be a curved
line projected at least in the conveyance direction MD.
Specifically, in the embodiment, the tip end portion 222 is
placed in the arm having the pivot in a predetermined
position with respect to the web (the gather waveform). 1In
other words, the tip end portion depicts a circular-arc
trajectory intersecting the conveyance direction MD.-

Specifically, in the embodiment, the swing guide
mechanism 120 is a so-called swing arm unit that includes
the motor 210 having the pivot 211, the arm member 220
which guides the elastic member 6a' to a predetermined
position in the cross direction CD between the second web
7B and the third web 7C, the pivot 211, and a base end
portion 221 of the arm member 220.

The tip end portion 222 feeding the elastic member 6a'

is provided on the tip end of the arm member 220. The arm

member 220 is coupled to the motor 210 having the pivot 211.

Accordingly, the feeding position Pl —and the marginal
position mi at which the tip end portion 222 is positioned
are placed on the arc taking the length of the arm member
220 as a radius of a circle centering the pivot 211 at time
tl. Similarly, the feeding position P2 and the marginal
position m2 are placed on the arc taking the length of the
arm member 220 as a radius of a circle centering the pivot
211 at time t2.

In the present embodiment, as shown in Fig. 4, the
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cycle of the amplitude of the elastic member 6a' toward the
second end portion 7b on the web is sherter than that
toward the first end portion 7a on the web when the center
line L in the cross direction CD of the gather waveform is
used as a reference. Moreover, the moving center of the tip
end portion 222 is displaced from the center line L to the
curved portion of the shorter cycle of the amplitude.

Furthermore, it is preferable that a ratio W/L of the
amplitude W of the elastic member 6a' in the first
direction Da or the second directicn Db on the composite
web 7 to the length L of the arm member 220 be 0.25 to 0.70.

Also, in the embodiment, the waveform of the elastic
member placed by the first swing guide mechanism 200A and
the waveform of the elastic member placed by the second
swing guide mechanism 200B are different from each other.
Furthermore, the length of the arm member 220 provided in
the first swing guide mechanism 200A and the length of the
arm member 220 provided in the second swing guide mechanism
200B are different from each other.

As described above, in the embodiment, the absorbent
article 1 is a wearing-type diaper, and portions of the
gather waveform at which the angle between the convevyance
direction MD and the tangent line to the gather waveform is
largest correspond to the inguinal regions in the leg-
surrounding regions of the diaper.

Specifically, as shown in Fig. 4, the gather waveform
of the elastic member 6a' placed by the first swing guide
mechanism Z200A corresponds to the waveform of the front leg
gather 6a. Each of the regions Sk shown in Fig. 4 is a
portion where the angle between the conveyance direction MD
and the tangent line to the gather waveform is largest and
is fitted to the inguinal region of the wearer when the
wearer wears the diaper.

According to the elastic member attaching apparatus
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100, in. the plan view of the composite web 7, the distance
(the feeding distance) between the tip end portion 222 and
the nip point in the cross direction CD becomes larger when
the nip point goes beyond the position where the angle
between the conveyance direction MD and the tangent line to
the gather waveform becomes largest.

In other words, the tip end portions 222 is placed in
a further position in the plan view of the composite web 7
when the nip point goes beyond the position where the angle
between the conveyance direction MD and the tangent to the
gather waveform becomes largest. The elastic member 6a' is
stretched by the tip end portion 222 further than a
predetermined position, and then, while contracting, comes
close to the web and touches the web, thereby being easily
placed in the gather waveform.

Thus, according to the elastic member attaching
apparatus 100, the string-like elastic member 6a' can be
easily placed along the predetermined gather waveform in a
desired position on the web being conveyed at high speed
without elzborate profile designing.

In general, when a elastic member is placed in a
gather waveform on a web, it is not realistic in terms of
device layout to bring a feeding position of a elastic
member intc contact with a nip point to align the nip point
with the feeding position of a elastic member. Here, the
nip point is that at which a elastic member and a web come
in contact with each other. For this reason, a certain
distance is provided between the nip point and the feeding
position of the elastic member 6a'.

When the elastic member is to be accurately placed
along the gather waveform, it is only needed that the
feeding position of the elastic member 6 is at least placed
on an extension of the tangent line to the gather waveform

at the nip point.
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In addition, if the distance from the feeding position
of the elastic member tc the nip point is large, a range
within which the elastic member can be placed along the
gather waveform is wide even though the feeding position is
not accurately placed on the tangent line to the gather
waveform at the nip point of the gather waveform.

In the plan view of the compeosite web 7, the elastic
member attaching apparatus 100 can have a wider tolerance
when the nip point goes beyond the position where the angle
between the conveyance direction MD and the tangent line to
the gather waveform becomes largest. The reason is that the
distance between the feeding position of the elastic member
and the nip point becomes larger.

Thus, according to the elastic member attaching
apparatus 100, the string-like elastic member 6a' can be
easily placed along the predetermined gather waveform in a
desired position on the web being conveyed at high speed
without elaborate profile designing.

In the elastic member attaching apparatus 100, when
the tip end portion 222 which is the feeding position of
the elastic member 6a' is moving in the first direction Da,
the tip end portion 222 is placed in the marginal position
ml closer to the first end portion 7a than the tangent line
to the gather waveform at the nip point of the gather
waveform. Alsc, when the tip end portion 222 is moving in
the second direction Db, the tip end portion 222 is placed
in the marginal position closer to the second end portion
7b than the tangent line to the gather waveform at the nip
point of the gather waveform.

Furthermore, as the nip point moves from the position
where the tangent line and the conveyance direction MD
becomes parallel with each other to the position where the
angle between the tangent line and the conveyance direction

MD becomes largest, the distance M between the position on

A
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the tangent line to the gather waveform at the nip point
and the marginal position ml becomes gradually larger. 1In
contrast, as the nip point moves from the position where
the angle between the tangent line and the conveyance
direction MD becomes largest to the position where the
tangent line and the conveyance direction MD becomes
parallel with each other, the distance between the position
on the tangent line to the gather waveform at the nip point
and the marginal position ml becomes gradually shorter.

As described above, in the elastic member attaching
apparatus 100, the distance from the feeding position of
the elastic member 6a' to the nip point can be larger in a
vicinity of the position where the angle between the
tangent line and the conveyance direction MD becomes
largest. Accordingly, the elastic member attaching
apparatus 100 can have a wider tolerance.

Thus, according to the elastic member attaching
apparatus 100, the string-like elastic member 6a' can be
easily placed along the predetermined gather waveform in a
desired position on the web being conveyed at high speed
without elaborate profile designing.

In the elastic member attaching apparatus 100, the
cycle of the amplitude of the elastic member 6a' in the
second direction Db on the web is shorter than that in the
first direction Da when the center line GL in the cross
direction CD of the gather waveform (the predetermined
waveform) is used as a reference. In addition, the moving
center ML of the tip end portion 222 is displaced from the
center line GL toward the shorter cycle of amplitude, i.e.
the second direction Db.

With this configuration, the difference between the
moving distances of the tip end potion 222 in the first
direction Da and the second direction Db can be reduced. As

a result, the feeding position of the elastic member 6a’
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can follow the gather waveform more accurately.

In the embodiment, the trajectory of the moving tip
end portion 222 is at least a curved line projected in the
conveyance direction MD, so that the tip end portion 222
provided on the tip end of the arm member 220 moves on the
curved line projected in the conveyance direction MD. For
this reason, a difference is caused in the distance between
the tip end portion 222 and the nip point not only in the
cross direction CD but also in the conveyance direction MD.
Thus, the distance from the feeding position of the elastic
member 6a' to the nip point (the feeding distance) can be
lengthened in the conveyance direction MD, so that the
tolerance can be further widened.

Thus, the string-like elastic member 6a' can be easily
placed along the predetermined gather waveform in a desired
position on the web being conveyed at high speed without
elaborate profile designing.

In the embodiment, the swing guide mechanism 120 has
the motor 210 having the pivot 211, the arm member 220
which guides the elastic member 6' to a predetermined
position in the cross direction CD between the second web
7B and the third web 7C, the pivot 211, and a base end
portion 221 of the arm member 220.

As described above, when the arm member 220 rotates,
the tip end portion 222 provided on the tip end of the arm
member 220 depicts the circular-arc trajectory. For this
reason, on the both sides of the circularuarc,-a difference
is caused in the distance between the feeding position and
the nip peoint not only in the cross direction CD but also
in the conveyance direction MD. Thus, the distance from the
feeding position of the elastic member 6a' to the nip point
(the feeding distance) can be lengthened in the conveyance
direction MD, so that the tolerance can be further widened.

Accordingly, the string-like elastic member 6a' can be
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easily placed along the predetermined gather waveform in a
desired position on the web being conveyed at high speed
without elaborate profile designing.

In the embodiment, a value of the distance from the
feeding position to the nip peoint {(the feeding distance)
can be properly set by setting the ratio W/L of the
amplitude W of the elastic member in the first direction Da
or the second direction Db on the web to the length L of
the arm member 220 to be 0.25 to 0.70. Thus, the elastic
member 6a' can be placed along the gather waveform without
elaborate profile designing.

In the embodiment, the swing guide mechanism 120
includes a pair of the first swing guide mechanism 200A and
the second swing guide mechanism 200B. The waveform of the
elastic member 6a' formed by the first swing guide
mechanism 200A is different from the waveform of the
elastic member 6a' formed by the second swing guide
mechanism 200B. In additien, the length of the arm member
provided in the first swing guide mechanism 200A is
different from the length of the arm member provided in the
second swing guide mechanism 200B.

With this configuration, elastic members can be placed
along different gather waveforms on one web conveyed in the
conveyance direction MD at a conveyance velocity V1.

In the embodiment, the absorbent article 1 is a
wearing-type diaper, and portions of the gather waveform at
which the angle between the conveyance direction MD and the
tangent line to the gather waveform becomes largest
correspond to the inguinal regions in the leg-surrounding
regions of the diaper. Whether or not the absorbent article
1 is comfortably fitted to the wearer is determined by the
regions corresponding to the inguinal regions of the diaper.
Thus, the regions are the most important portions.

The elastic member attaching apparatus 100 can extend

o4
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the distance from the feeding position to the nip point
when the elastic member 6a' is placed at the position where
the angle between the tangent line and the conveyance
direction MD becomes largest, i.e. the regions Sk
corresponding to the inguinal regions. Thus, the tolerance
can be widened.

Accordingly, the elastic member 6a' can be accurately
placed at the position corresponding to the inguinal region
which requires the highest precision, without elaborate
preofile designing.

Moreover, as shown in Fig. 7, in the elastic member
attaching apparatus 100, the speed controller 105 maintains
the feeding speed of the elastic member 6a' constituting
the front leg gather 6a which is fed from the front gather
feeding mechanism 103 and the feeding speed of the elastic
member 6b' constituting the back leg-gather 6b which is fed
from the back gather feeding mechanism 104 in a constant
speed different from the conveyance velocity (V1) of the
web.

With this configuration, the elastic members 6a’' and
6b' are placed between the second web 7B and the third web
7C and are pressed by the press roll mechanism 130. At this
time, the elastic members 6a' and 6éb' are under tensile
stress caused by the difference between the conveyance
velocity and the feeding speed.

Provided that the feeding speed is constant, as the
difference between the feeding distances LN1 and LN2 is
larger, the difference between the tensile stress of the
elastic member in the feeding position Pl and the tensile
stress of the elastic member in the feeding position P2
becomes larger. When there is a difference in the tensile
stress by position, the absorbent article is prevented from
being comfortably fitted to the wearer.

The swing guide mechanism 120 is a swinging arm unit.
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As the distance between any point on the trajectory of the
swinging tip end portion 222 and the nip point (N1 or N2)
is larger, the difference between the feeding distances
which is attributable to the positional difference of the
tip end portion 222 on the trajectory (i.e. the difference
between the feeding distances L1 and L2) becomes smaller.

Accordingly, it is preferable that the distance
between any point on the trajectory of the swinging tip end
portion 222 and the nip point (N1 or N2) be large.
Accordingly to the elastic member attaching apparatus 100,
the distance between the nip point (N1 or N2) and the
feeding position of the elastic member 6a' or 6b' {(i.e. the
tip end portion 222) can be lengthened.

Accordingly, the elastic member 6a' constituting the
front leg gather 6a and the elastic member 6b' constituting
the back leg gather 6b can be placed between the second web
7B and the third web 7C with the tensile stress of the
elastic members 6a' and 6b' being less changeable.

As described above, the details of the present
invention have been disclosed through the embodiment of the
present invention. It should not be understood that the
description and drawings which constitute part of this
disclosure limit the present invention. Based on this
disclosure, those skilled in the zart may easily come up
with variocus alternative embodiments, examples and
operaticn techniques.

For example, the embodiment of the present invention
can be mecdified as follows. Specifically, the method of
manufacturing an abscrbent article and the elastic member
attaching apparatus are applicable not only to an absorbent
article 1 (or a so-called disposable diaper) including a
front waistline region 10, a back waistline region 20, a
crotch region 30 and the like, but also to various articles

inciuding disposable gowns for medical use and disposable
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wears for sports.

In addition, the description has been given of the
case where the elastic member as a component constituting
the absorbent article 1 is a stretchable string-like rubber
or the like. However, the elastic member is not limited to
this and may be a rubber such as a flat rubber or a sheet-
like rubber.

Also, the elastic member is not necessarily a rubber
and may be a recoverable or stretchable fabric such as
polyester or polyurethane or another stretchable fabric
other than these fabrics. Moreover, these fabrics may be
twisted together to be used as the elastic member.

In addition, the description has been given of the
case where the lengths of the arm members 220 of the first
swing guide mechanism 2002 and the second swing guide
mechanism Z200B are different from each other. However, the
present invention is not limited to this configuration and
the lengths may be equal.

In the embodiment, the first swing guide mechanism
200A and the second swing guide mechanism 200B are designed
to have the arm members 220 whose movable areas partially
overlap with each other. However, the arm members 220 may
be arranged in a way that the movable areas of the arm
members 220 do not overlap with each other. The distance
between the first swing guide mechanism 200A and fhe second
swing guide mechanism 200B in the width directicon of the
web 1s adjustable as needed acceording to the shapes of the
absorbent article (or a disposable diaper). For example,
the front leg gather 6a and the back leg gather 6b may be
conveyed with a predetermined distance therebetween being
kept.

In addition, the description has been given of the
case where the program operating the motor 210 cf the first

swing guide mechanism 200A is different from the program
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operating the motor 210 of the second swing guide mechanism
200B. However, the present invention is not limited to this
configuration, and these programs may be equal. In other
words, the predetermined stretching magnification and

5 layocut of the front leg gather éb may be equal to those of
the back leg gather 6b.

Furthermore, the description has been given of the

case where the tip end portion 222 of the arm member 220
has the insertion hole 223 into which the leg gather 6 is

10 inserted. However, the present invention is not limited to

. this configuration, and is only needed to be designed to
guide the leg gather 6. For example, a U-letter shape
groove may be formed in the arm member 220.
In the embodiment, the description has been given of

15 the case where the swing guide mechanism 120 includes the
motor 210 having the pivot 211, the arm member 220 guiding
the elastic member 6' to a predetermined position in the
cross direction CD between the second web 7B and the third
web 7C, the pivot 211, and the base end portion 221 of the

20 arm member 220. However, the present invention is not
iimited to the configuration in which the arm member 220

. swings about the pivot 211.
For example, the present invention may have a
mechanism in which a guide unit having the feeding position

25 of the elastic member 6z' i1s movable within the range
regulated by a circular-arc slide rail, a circular-arc rib,
a circular-arc cam groove, a cam follower, or the like. 1In
this case, the examples of applicable driving means include
a timing belt, a link, and a circular-arc linear servo.

30 As described above, the present invention naturally
includes wvarious embodiments which are not described herein.
Accordingly, the technical scope of the present invention
should be determined only by the matters to define the

invention in the scope of claims regarded as appropriate
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based on the description.
The entire content of Japanese Patent Application

2009-048652 (filed on March 2, 2009) is incorporated herein

by reference.

Industrial Applicability

Therefore, according to the present invention, it is
pcssible to provide an apparatus and a method of
manufacturing an absorbent article that are capable of
placing a elastic member in a desired position on a web
being conveyed at high speed without elaborate profile

designing.

Reference Signs List

1 absorbent article
2 top sheet

3 back sheet

4 absorber

5 walst gather

5a front waist gather

5b back waist gather

5', 5a', S5b! elastic member
6 leg gather
ta front leg gather

ob back leg gather

6C large ring portion

6d small ring portion

&', 6a', &b’ elastic member
7 composite web

TA first web

1B second web

B! second web roll

JC third web

7C! third web rell

3
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10A
20
20A
30

40
40A
50

60
100
101
102
103
104
105
110
110A
110B
120,
130
130A
130B
1314,
1404,
1504,
1514,
200A
200B
210
211
212
213
220,
221

34

front waistline region

side edge

back waistline region

side edge

crotch regicon

joint portion

predetermined region

waist opening region
leg~surrounding epeming—xegiernopenings
elastic member attaching apparatus
upper web feeding mechanism

lower web feeding mechanism

front gather feeding mechanism
back gather feeding mechanism
speed controller

adhesive applying mechanism

upper adhesive applying mechanism
lower adhesive applying mechanism
120A swing guide mechanism (guide arm unit)
press roll mechanism

upper press roll

lower press roll

131B rotation axis

140B backup roll

150B feed roll

151B branch roll

first swing guide mechanism
second swing guide mechanism
motor

pivot

bracket

base plate
220A  arm member

base end portion

14
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CLAIMS

[Claim 1]

An apparatus for manufacturing an absorbent article,
the apparatus including a guide unit that has a feeding
part configured to feed a elastic member and that is
configured to guide the elastic member, the guide unit
moving the feeding part alternately in a first direction
and a second direction, so that the elastic member is
brought into contact with a web being conveyed in a
predetermined direction with a continuum of components
constituting one portion of the absorbent article and is
placed in a predetermined waveform, the first direction
extending from a center portion of the web to a first end
portion in a cross direction intersecting the predetermined
direction, the second direction extending from the center
portion to a second end portion opposite to the first end
porticon,

the apparatus comprising:

a speed controller configured to control a speed of
the elastic member which is fed from the feeding part,
wherein

the speed contrcller maintains the speed of the
elastic member in a constant speed different from a
conveyance velocity of the web being conveyed in the
predetermined direction, and

in a plan view of the web, a distance between the
feeding part and a nip point where the elastic member is
brought into contact with the web becomes largest when the
nip point goes beyond a position on the predetermined
waveform where an angle between the predetermined direction
and a tangent line to the predetermined waveform becomes

largest.
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[Claim 2]

The apparatus for manufacturing an absorbent article
according to claim 1, wherein

the feeding part is placed in a marginal position
closer to the first end portion than a position on the
tangent line to the predetermined waveform at the nip point
when moving in the first direction,

the feeding part is placed in a marginal position
closer to the second end portion than a position on the
tangent line to the predetermined waveform at the nip point
when moving in the second direction,

and, as the nip point moves from the position where
the tangent line and the predetermined direction become
parallel with each other to the position where the angle
between the tangent line and the predetermined direction
becomes largest, a distance between the position on the
tangent line to the predetermined waveform at the nip point

and the marginal position becomes gradually larger.

[Claim 3]

The apparatus for manufacturing an absorbent article
according to claim 1, wherein

the feeding part is placed in a marginal position
closer to the first end portion than a position on the
tangent line to the predetermined waveform at the nip point
when moving in the first direction,

the feeding part is placed in z marginal position
closer to the seccend end pertion than a position on the
tangent line to the predetermined waveform at the nip point
when moving in the second direction,

and, as the nip peint moves from the position where
the angle between the tangent line and the predetermined
direction becomes largest to the position where the tangent

line and the predetermined direction become parallel with
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each other, a distance between the position on the tangent
line to the predetermined waveform at the nip point and the

marginal position becomes gradually smaller.

[Claim 4]

The apparatus for manufacturing an absorbent article
according to claim 1, wherein

any one of cycles of amplitude of the elastic member
in the first direction and the second direction on the web
is shorter than the other one of the cycles of amplitude
when the center line of the predetermined waveform in the
cross direction is used as a reference, and

a moving center of the feeding part is displaced
toward the shorter cycle of the amplitude with respect to

the center line.

[Claim 5]

The apparatus for manufacturing an absorbent article
according to claim 1, wherein a trajectory of the feeding
part forms a curved line projected at least in the

predetermined direction.

[Claim 6]

The apparatus for manufacturing an absorbent article
according to claim 1, wherein the guide unit comprises:

the feeding part configured to feed the elastic member
to a predetermined position in the cross direction
intersecting the predetermined direction on the web;

an arm member having the feeding part on an end
portion therecof; and

a motor having a pivot provided in a base end portion
of the arm member, the motor swinging the arm member in the

cross direction at predetermined cycles.
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[Claim 7}
The apparatus for manufacturing an absorbent article
according to claim 6, wherein a ratio W/L of the amplitude
W of the elastic member in any one of the first direction

and the second direction on the web to a length L of the

arm member is 0.25 to 0.70.

[Claim 8]

The apparatus for manufacturing an absorbent article
according to claim 6, wherein

the guide unit includes a pair of a first guide unit
and a second guide unit,

a waveform of the elastic member formed by the first
guide unit is different from a waveform of the elastic
member formed by the second guide unit, and

a length of the arm member provided in the first guide
unit is different from a length of the arm member provided

in the second guide unit.

[Claim 9]

The apparatus for manufacturing an absorbent article
acceording to claim 1, wherein

the absorbent article is a wearing-type diaper, and a
position on the predetermined waveform where the angle
between the predetermined direction and the tangent line to
the predetermined waveform becomes largest corresponds to
an inguinal region in a leg-surrounding region of the

diaper.

[Claim 10]

A method of manufacturing an abscrbent article,
comprising: using a guide unit that has a feeding part
configured to feed a elastic member and that is configured

to guide the elastic member; and thereby moving the feeding
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part alternately in a first direction and a second
direction, so that the elastic member is brought into
contact with a web being conveyed in a predetermineg
direction with a continuum of components constituting one
portion of the absorbent article and is placed in a
predetermined wavefcrm, the first direction extending from
a center portion of the web to a first end portion in a
cross direction intersecting the predetermined direction,
the second direction extending from the center portion to a
second end portion opposite to the first end portion,
wherein

a speed of the elastic member which is fed from the
feeding part is maintained in a constant speed different
from a conveyance velocity of the web being conveyed in the
predetermined direction, and

in a plan view of the web, a distance between the
feeding part and a nip point where the elastic member is
brought into contact with the web becomes largest when the
nip point goes beyond a position on the predetermined
waveform where an angle between the predetermined direction
and a tangent line to the predetermined waveform becomes

largest.
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ABSTRACT

The apparatus for manufacturing an absorbent article
includes the arm member 220 having the tip end portion 222
feeding the elastic member 6a'. The tip end pertion 222
moves alternately in a first direction and a second
direction, so that the elastic member 6' is brought into
contact with a web being conveyed in a predetermined
direction with a continuum of components constituting one
portion of the absorbent article 1 and is placed in a
predetermined waveform. Here, in a plan view of the web 7,
a distance between the arm member 220 and a nip point
becomes largest when the nip point goes beyond a position
on the predetermined waveform where an angle between the
predetermined direction and a tangent line to the

predetermined waveform becomes largest.
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o o portion 222 moves alternately in a first direction and a sec-

D ond direction, so that the elastic member 6a’ is brought into

contact with a web being conveyed in a predetermined di-

rection with a continuum of components constituting one

portion of the absorbent article 1 and is placed in a prede-

termined waveform. Here, in a plan view of the web 7, a

distance between the arm member 220 and a nip point be-

comes largest when the nip point goes beyond a position on

the predetermined waveform where an angle between the

predetermined direction and a tangent ling to the predeler-
mined waveform becomes largest.
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DESCRIPTION

Title of Invention

APPARATUS AND METHOD FOR MANUFACTURING ABSORBENT ARTICLE

Technical Field

The present disclosure relates to an apparatus and a
method of manufacturing an absorbent article in which a
guide unit configured to guide an elastic member is used
to place the elastic member on a web being conveyed in a
predetermined direction with a continuum of components

constituting one portion of an absorbent article.

Background Art

In the conventional process of manufacturing
absorbent articles, such as disposable diapers, widely
used is a method in which string-like elastic members
(rubber) are arranged in portions to be processed into
leg-surrounding regions and a crotch region which
constitute an absorbent article so that the leg-
surrounding regions and the crotch region should be more
fitted to a person to wear the absorbent article (for
example, a human body).

Specifically, in the manufacturing process, the
string-like elastic members are placed in waveforms on a
web with continua of components such as a back sheet and
an absorption sheet to form absorbent articles. In cther
words, the string-like elastic members are placed in

waveforms on the web conveyed by a crosswise conveyor
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system in which absorbent articles to be formed ére
arranged with a longitudknal direction of each of the
absorbent articles going in a cross direction (a CD
direction) which intersects a conveyance direction (an MD
direction) of the web. In this way, the absorbent article
having gathers to be fitted to the shapes of the leg-
surrounding regiohs and the crotch region can be
continucusly formed.

As described above, as a method for placing string-
like elastic members in waveforms on a web being conveyed,
there is known a method in which a guide member guiding
feeding positions of elastic members onto a web is driven
by a cam (see Patent Literature 1, for example).

There is also known a method in which a guide member
guiding feeding positions of elastic members onto a web is
reciprocally moved in a cross direction intersecting a
conbeyance direction of the web (see Patent Literature 2,
for example).

It is not realistic in terms of the layout of an
apparatus to bring a guide member into contact with a nip
point to align the nip point with the feeding position of
a elastic member guided by the guide member. Here, the
nip point is that at which an elastic member and a web are
held between press rollers provided above and below the
web and thereby come in contact with each other. For this
reason, a certain distance is generally provided between

the nip point and the feeding position. In other words,

“the distance has to be considered when the profile of a

device moving the guide member is designed.
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The inventors have discovered that, in the known
technique, the aforementioned conventional apparatus for
manufacturing an absorbeht article has the following
problem.

Specifically, to place an elastic member accurately
in a desired position on a web being conveyed at high
speed, the profile of a device such as a cam has to be
elaborately designed in consideration of a distance
between a nip point and a feeding position.

The present invention has been made in view of the
foregoing circumstances. Accordingly, an obiject of the
present invention is to provide an apparatus and a method
of manufacturing an absorbent article that are capable of
placing a elastic member in a desired position on a web
being conveyed at high speed without elaborate profile

designing.
Citation List

Patent Literature

PTL. 1: Japanese Patent Application Publication No. Heil
3-33201 (p. 4, Figs. 6 and 1)

PTL 2: Japanese Patent Application Publication No. 2006-
141642 (p. 10, Fig. 1)

Summary
To solve the above-described problem, the present
invention has the following aspects.

In a aspect of the present invention provides an
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apparatus for manufacturing an absorbent article, the
apparatus including a guide unit that has a feeding part
configured to feed a elastic member and that 1s configured
to guide the elastic member, the guide unit moving the
feeding part alternately in a first direction and a second
direction, so that the elastic member is brought into
contact with a web being conveyed in a predetermined
direction with a continuum of components constituting one
portion of the absorbent article and is placed in a
predetermined waveform, the first direction extending from
a center portion of the web to a first end portion in a
cross direction intersecting the predetermined direction,
the second direction extending from the center portion to
a second end portion opposite to the first end portion,
the apparatus comprising a speed controller configured to
control a speed of the elastic member which is fed from
the feeding part, wherein the speed controller maintains
the speed of the elastic member in a constant speed
different from a conveyance velocity of the web being
conveyed in the predetermined directicon, and in a plan
view of the web, a distance between the feeding part and a
nip point where the elastic member is brought into contact
with the web becomes largest when the nip point goes
beyond a position on the predetermined waveform where an
angle between the predetermined direction and a tangent
line to the predetermined waveform becomes largest.

According to the aspect of the present invention,
there can be provided an apparatus and a method of

manufacturing an absorbent article that are capable of

19
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easily placing a elastic member in a desired position on a
web being conveyed at high speed along a predetermined

waveform.

Brief Description of Drawings"

[Fig. 1] Fig. 1 is a perspective view showing an absorbent
article according to one or more embodiments.

(Fig. 2] Fig. 2 is a view for illustrating part of a
method of manufacturing an absorbent article according to
one or more embodiments.

[Fig. 31 Fig. 3 is a perspective view showing an elastic
member attaching apparatus according to one or more
embodiments.

[Fig. 4] Fig. 4 is a top view (a view on arrow A in Fig.
3) showing the elastic member attaching apparatus
according to one or more embodiments.

[Fig. 5] Fig. 5 is a side view (a view on arrow B in Fig.
3) showing the elastic member attaching apparatus
according t¢ one or more embodiments.

[Fig. 6] Fig. 6 is a schematic view showing how a front
leg gather is placed in the top view (the view on arrow A
in Fig. 3) shown in Fig. 4.

{Fig. 7] Fig. 7 is a block diagram showing the
configuration of the elastic member attaching apparatus

according to one or more embodiments.

Detailed Description
Hereinafter, a conveyor and a method of

manufacturing an absorbent article according to the
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present invention will be described with reference to the
accompanying drawings.

Note that, in the followiné description of the
drawings, same reference signs denote same elements and
portions. In addition, it should be noted that the
drawings are schematic and are not to scale unless
otherwise specified.

Therefore, specific dimensions and the 1like should
be determined by taking the following description into
consideration. Moreover, the drawings do not necessarily
reflect the real-life dimensional relationships and ratios
of components. |

In the first place, a configuration of an absorbent
article according to an embodiment will be explained with
reference to the drawing. Fig. 1 1ls a perspective view
showing the absorbent article 1 according to one or more
embodiments. In the particularly illustrated embodiment,
the absorbent article 1 is a disposable pants-type diaper
for adults.

As shown in Fig. 1, the absorbent article 1
substantially includes a liquid-permeable top sheet 2, a
back sheet 3, and an absorber 4.

The top sheet 2 is to come in contact with the skin
of a person to wear the absorbent article 1 (hereinafter,
called a “wearer”). The back sheet 3 is provided outside
the top sheet 2. The absorber 4 is provided between the
top sheet 2 and the back sheet 3, and absorbs excretion
from the wearer.

Note that a liguid-impermeable waterproof sheet

#r
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{unillustrated) is provided between the back sheet 3 and
the absorber 4. 1In other words, the absorber 4 is
provided between the top sheet 2 aﬁd the waterproof sheet.

The top sheet 2 is made of a nonwoven fabric or a
perforated plastic film. The back sheet 3 is made of a
nonwoven fabric. The absorber 4 is made of, for example,
ground pulp or a mixture of ground pulp and superabsorbent
polymer particles. The waterproof sheet is made of, for
example, a plastic, a nonwoven fabric, or a mixed sheet of
a plastic film and a nonwoven fabric.

The absorbent article 1 has a front waistline region
10 to be.fitted to the front waist of a wearer, a back
waistline region 20 to be fitted to the back waist of the
wearer, and a crotch region 30 to be fitted to the crotch
of the wearer.

The front waistline region 10 and the back waistline
region 20 are joined together by joint portions 40. Waist
gathers 5 made of a stretchable string-like rubber or the
like are provided to an entire peripheral edge of the
front waistline region 10 and the back waistline region 20.
The waist gathers 5 include a front waist gather 5a which
is positioned in the front waistline region 10 and a back
waist gather 5b which is positioned in the back waistline
region 20. In addition, a waist opening region 50 is
formed between the front waist gather 5a and the back
waist gather 5b.

The front waistline region 10 and the back waistline
region 20 are stretchéble in the conveyance direction MD

(the MD direction) of a first web 7A constituting the top
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sheet 2 and a second web 7B constituting the back surface

sheet 3 (see Fig. 2). For example, to make the front

walstline region 10 and the back waistline region 20

stretchable in the conveyance direction MD, the front
waistline region 10 and the back waistline region 20 may
be provided with the waist gathers S5 or may themselves be
made of a stretchable sheet from the beginning.

The crotch region 30 is provided between the front
waistline region 10 and the back waistline region 20. Leg
gathers 6 made of a stretchable string-like rubber or the
like are provided on both sides of the crotch region 30.
Each of the leg gathers 6 includes a front leg gather 6a
positioned close to the front waistline region 10 and a
back leg gather 6b positioned close to the back waistline
region 20. A leg-surrounding openings 60 is formed
between the front leqg gather 6a and the back leg gather éb
and on each side of the crotch regions 30.

The crotch region 30 is stretchable in the cross
direction CD (the CD direction) intersecting the
conveyance direction MD of the web. For example, to make
the crotch region 30 stretchable in the cross direction CD,
the crotch regicn 30 may be provided with the leg gather 6,
or may itself be made of a stretchable sheet from the
beginning.

In Fig. 1, regions Sk show portions to be fitted to
the inguinal regions of the wearer when the wearer wears
the diaper. The details of a method for placing the front
leg gather 6a in the region Sk will be described later.

Secondly, a configuration of a method of

ir
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manufacturing an absorbent article according to this

embodiment will be explained with reference to the drawing.

Fié. 2 is a diagram for explaining part.of the method of
manufacturing an absorbent article according to this
embodiment.

As shown in Fig. 2, the method of manufacturing an
absorbent article includes at least a component placing
step, a leg-surrounding forming step, a folding step, a
joining step and a cutting step.

.Note that, between each two of the steps, performed
is a conveying step using an unillustrated conveyor (e.q.
a belt conveyor) of conveying the liquid-permeable first
web 7A, the liquid-impermeable second web 7B, and a third
web 7C in the conveyance direction MD (a predetermined
direction). The liquid-permeable first web 7A constitutes
the top sheet 2, the liquid~impermeable second web 7B
constitutes the back sheet 3, and a third web 7C is made
of, for example, the same material as that of the second
web 7B and constitutes the back sheet 3.

Iﬁ.the component placing step S1, components to
constitute the absorbent article 1, such as the elastic
member, the third web 7C, the waterproof sheet
(unillustrated), and the absorber 4, are placed on the
second web 7B.

Specifically, in the first place, elastic members 5!
constituting the waist gathers 5 are linearly placed in a
stretched state in portions corresponding to the front
waistline region 10 and the back waistline region 20 on

the second web 7B. In other words, a elastic member 5a’
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constituting the front waist gather 5a and a elastic
member 5b' constituting the back waist gather 5b are
placéd in portions corresponding to the frbnt walstline
region 10 and the back waistline region 20 on the second
web 7B. Accordingly, the waist gathers 5 (the front waist
gather 5a and the back waist gather 5b) are formed in the
portions corresponding to the front waistline region 10
and the back waistline region 20 on the second web 7B.

Secondly, the third web 7C is placed on the second
web 7B. At the same time, in portions corresponding to
the crotch regions 30 on the second web 7B and the third
web 7C, the elastic members 6' constituting the leg
gathers 6 are placed in a stretched state while swinging
in the cross direction CD at predetermined cycles. After
that, the elastic members 6' are held between the second
web 7B and the third web 7C to form the leg gathers 6 (the
front leg gather 6a and the back leg gather 6b).

Note that the second web 7B and the third web 7C
holding the elastic members 6' therebetween are pressed by
an upper press roll 130A and a lower press roll 130B.

The elastic member 6a' constituting the front leg
gather 6a and the elastic member 6éb' constituting the back
leg gather 6b form a large ring portion 6c and a smaill
ring portion 6d whose size in the cross direction CD is
smaller than the large ring portion 6c.

As described above, the elastic members 6' are
placed between the second web 7B and the third web 7C, and
then the second web 7B and the third web 7C are pressed by
the upper press roll 130A and the lower press roll 130B.

”Cf
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If the position where the small ring portion 6d is
supposed to be formed is not pressed, the elastic members
6' are ﬁot fixed in predetermined positions 6n the web.
The elastic members 6' are placed in a stretched state,
anq thus are contracted to form substantially straight
lines shifted from the predetermined forms placed, on the
web in positions where the elastic members 6' are not
fixed. In this manner, the small ring portion 6d is
formed.

Similarly, this is applicable to the case where an
adhesive is not applied to the predetermined positions.
Specifically, the elastic members 6' are not fixed on the
web in positions where an adhesive is not supposed to be
applied, so that a small ring portion 6d is similarly
formed. |

Thirdly, the waterproof sheet (unillustratéd) and
the absorber 4 are placed on the second web 7B and the
third web 7C holding the elastic members &' therebetween
s0 as to be arranged in the conveyance direction MD at
regular intervals. Note that the waterproof sheet may be
placed on the second web 7B and the third web 7C with the
absorber 4 being joined therewith in advance or may be
placed on the second web 7B and the third web 7C with the
absorber 4 being separated therefrom.

Fourthly, the first web 7A constituting the top
sheet 2 is placed on the second web 7B and the third web
7C on which the compeonents constituting the absorbent
article 1 are placed.

Note that, in the component placing step S1, the
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order from first to fourth is not necessarily required and

- may be changed as needed.

In the leg-surrounding forming step S2, lég—
surrounding openings 60 (so-called leg holes) are formed
after the component placing step S1 by cutting, along the
internal circumference of the large ring portion 6c, the
second web 7B and the first web 7A (hereinafter referred
to as a composite web 7) which hold the components
therebetween.

In the folding step 53, the composite web 7 is
fclded into two parts, after the leg-surrounding forming
step 52, along the center line CL extending in the
conveyance direction MD through the center of the cross
direction CD of the composite web 7. .In other words, a
side edge 10A of the composite web 7 which corresponds to
the front waistline region 10 and a side edge 20A of the
composite web 7 which corresponds to the back waistline
region 20 are placed one upon another in a state of
matching each other.

In the joining step S4 after the folding step $3,
the two folded parts of the web 7 are joined together
through ultrasonic treatment or heat treatment at
predetermined regions 40A corresponding to the joint
portions 40 of the absorbent article 1. The predetermined
region 40A is a region on both sides, in the conveyance
direction MD, of an phantom line SL indicating a to-be-cut
position extending in the cross directicon CD of the web.

In the cutting step S5, the composite web 7 with the

two folded parts joined at the predetermined regions 40A
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is cut along the phantom lines SL after the joining step

S4. Thereby, the absorbent article 1 is manufactured.
Hereinéfter, the configuration of a elastic ﬁember

attaching apparatus (an apparatus for manufacturing an

absorbent article) used in the above-described component

attaching step is described with reference to the drawings.

Fig. 3 is a perspective view showing the elastic member
attaching apparatus according to the embodiment. Fig. 4
1s a top view (a view on arrow A in Fig. 3) showing the
elastic member attaching apparatus according to the
embodiment. Fig. 5 is a side view (a view on arrow B in
Fig. 3) showing the elastic member attaching apparatus
according to the embodiment. |

As shown in Figs. 3 to 5, the elastic member
attaching apparatus 100 places the elastic members 6’
constituting the leg gathers 6 between the second web 7B
and the third web 7C by causing the elastic members 6' to
swing in the cross direction CD at predetermined cycles.
In other words, the elastic member attaching apparatus 100
places the elastic members 6' in a curved state between
the second web 7B and the third web 7C, so that the leg
gathers 6 (the front leg gather 6a and the back leg gather
6b) are formed.

Fig. 7 is a block diagram for illustrating the
configuration of the elastic member attaching apparatus
100. The elastic member attaching apparatus 100 at least

includes upper web feeding mechanism 101 and lower web

feeding mechanism 102 (unillustrated in Fig. 3 and see Figq.

7}, gather feeding mechanisms 103 and 104 (unillustrated
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in Fig. 3 and see Fig. 7), an applying mechanism 110, a
swing guide mechanism 120 (a guide arm unit), and a préss
roll mechanism 130.

The web feeding mechanisms continuously feeds the
webs respectively from web rolls. Specifically, the web
feeding mechanisms include an upper web feeding mechanism
101 continuously feeding the third web 7C from a third web
roll 7C' and a lower web feeding mechanism 102
continuously feeding the second web 7B from a second web
roll 7B'.

The upper web feeding mechanism 101 and the lower
web feeding mechanism 102 continuously feed the second web
7B and the third web 7C toward the press roll mechanism
130 respectively through rollers 140A and 140B rotating
about a rotation axis (unillustrated) in the cross
direction CD.

The gather feeding mechanisms continuously feed the
elastic members 6' constituting the leg gathers 6
respectively from web rolls. Specifically, the gather
feeding mechanisms include a front gather feeding
mechanism 103 continuously feeding the elastic member 6a’
constituting the front leg gather 6a from the
corresponding web roll (unillustrated) and a back gather
feeding mechanism 104 continucusly feeding the elastic
member ob' constituting the back leqg gather é6b from the
corresponding web roll (unillustrated).

The front gather feeding mechanism 103 and the back
gather feeding mechanism 104 continuously feed the leg

gathers 6 toward the press roll mechanism 130 respectively
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through feed rolls 150A and 150B which rotate about the
rotation axis in the cross direction CD and through branch
rolls 151A and 1513 which respectively separate the

elastic member 6a' and the elastic member 6b' into strings.

As shown in Fig. 7, the elastic member attaching
apparatus 100 has a speed controller 105 configured to
control a speed of feeding the front leg gather 6a from
the front gather feeding mechanism 103 and a speed of
feeding the back leg gather 6b from the back gather
feeding mechanism 104. The speed controller 105 maintains
the speed of feeding the elastic member 6a' constituting
the front leg gather 6a and being fed from the front
gather feeding mechanism 103 in a constant speed different
from a conveyance velocity (V1) of the web. Also, the
speed controller maintains the speed of feeding the
elastic member 6B’ constituting the back leg gather 6b and
being fed from the back gather feeding mechanism 104 in a
constant speed different from the conveyance velocity (V1)
of the web.

Specifically, the speed controller 105 maintains the
speeds of feeding the elastic members 6a' and 6b' in a
constant speed lower than the conveyance velocity (V1) of
the web. BAlso, the speed controller 105 controls a
servomotor (to be described later) in the swing guide
mechanism 120.

The adhesive applying mechanism 110 is a spraying
device applying an adhesive (e.g. a hot melt adhesive)
onte the web. 3Specifically, the adhesive applying

mechanism 110 has an upper adhesive applying mechanism
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110A applying an adhesive onto the third web 7C and a
lower adhesive applying mechanism 110B applying an
adhesive onto the seéond web 7B.

Note that the upper adhesive applying mechanism 110A
applies an adhesive onto a surface of the third web 7C
other than the center portion thereof. In contrast, the
lower adhesive applying mechanism 110B applies an adhesive
onto an entire surface of the second web 7B.

The swing guide mechanism 120 causes the elastic

members 6' constituting the leg gathers 6 to swing at

.predetermined cycles in the cross direction CD. The swing

guide mechanism 120 has a first swing guide mechanism 200A
causing the elastic member 6a' constituting the front leg
gather 6a to swing and a second swing guide member 200B
causing the elastic member 6b' constituting the back leg
gather 6b to swing. The detail of the swing guide
mechanism 120 will be given later,

The press roll mechanism 130 presses the second web
7B and the third web 7C with the elastic members €' being
held between the second web 7B and the third web 7C.
Specifically, the press roll mechanism 130 has an upper
press roll 130A coming in contact with the third web 7C
and a lower press roll 130B coming in contact with the
second web 7B.

The upper press roll 130A rotates about a rotation
axis 131A along the cross direction CD. Similarly, the
lower press roll 130B rotates about a rotation axis 130B
in the cross direction CD. The elastic members 6' are

gulided by the swing guide mechanism 120 to a position

l"‘{
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where the upper press roll 130A and the lower press roll
130B are closest to each other.

Hereinafter, the éonfiguration of the swing guide
mechanism 120 which is characteristic to the present
invention is described with reference to Figs. 3 to 5.

The first swing guide mechanism 200A and the second
éwing guide mechanism 200B have basically the same
configuration except the lengths of arm members 220. This
is described later. For this reason, the first swing
guide mechanism 200A and the second swing guide mechanism
200B are collectively described as the swing guide
mechanism 120,

As shown in Figs. 3 to 5, the swing guide mechanism
120 includes a motor 210 having a pivot 211, an arm member
220 which guides the elastic member 6' to a predetermined
pdsition in the cross directicn CD between the second web
7B and the third web 7C, the pivot 211, and a base end
portion 221 of the arm member 220.

The motor 210 includes a servomotér which provides a
predetermined extent of a stretching magnification to the
elastic member 6' according to the conveyance velocity
(V1) of the web and which is operated by a controller
programmed to be capable of placing the elastic member 6'
in a desired layout.

Note that a program to operate the motor 210 of the
first swing guide mechanism 200A is different from a
program to operate the motor 210 of the second swing guide
mechanism 200B. In other words, the predetermined

stretching magnification and layout in the front leg
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gather 6a are different from those of the back leg gather
6b.

The motor 210 is atfached to a base plate 213
through a bracket 212 (see Fig. 4). The motor 210 is
configured so that the position thereof on the base plate
213 may be movable in the cross direction CD as needed.
Note that a distance D1 is different from a distance Dz,
where the distance D1 is a distance between the press roll
mechanism 130 and the base plate 213 on which the motor
210 of the first swing guide mechanism 200A is attached,
and the distance D2 is a distance between the press roll
mechanism 130 and the base plate 213 on which the motor
210 of the second swing guide mechanism 200B is attachegd.

The arm member 220 has a plate shape which is
gradually tapered from the base end portion 211 toward a
tip end portion 222. It is preferable that the arm member
220 be horizontally placed (see Fig. 5).

The arm member 220 is made of a metal steel plate.
For example, the arm member 220 is made of a stainless
steel plate.

The tip end portion 222 of the arm member 220 is
bent toward the side opposite to the side where the motor
210 is positioned with respect to the arm member 220. The
tip end portion 222 of the arm member 220 has an insertion
hole 223 into which the leg gather 6 is inserted.

In the present embodiment, the arm members 220 of
the first swing guide mechanism 200A and the second swing
guide mechanism 200B are different in length. The length

Ll of the arm member 220 of the first swing guide



10

15

20

25

WO 2010/101279 PCT/IP2010/053736

19

mechanism 200A is larger than the length L2 of the arm
member 220 of the second swing guide mechanism 200B.
Meanwhile, the distances froﬁ the tip end portions 222 of
the first swing guide mechanism 200A and the second swing
guide mechanism 200B to the press roll mechanism 130 are
equal to each other. Therefore, the relationship between
the distance D1 and the distance D2 can be expressed by D2
> D1.

For example, the length L1 of the arm member 220 of
the first swing guide mechanism 200A is 450 mm (see Figs.
5 and 6). On the other hand, the length L2 of the arm
member 220 of the second swing guide mechanism 200B is 600
mm {(see Figs. 5 and 6).

Note that the length of the arm member 220 means
herein a length from the tip end portion 222 of the arm
member 220 to the pivot 211 of the arm member 220.

A weight of the arm member 220 of the first swing
guide mechanism 200A is 300 g, while a weight of the arm
member 220 of the second swing guide mechanism 200B is 400
g.

An amplitude SW1 of the tip end portion 222 of the
first swing guide mechanism 200A in the c¢ross direction CD
is 200 mm (see Fig. 4). On the other hand, an amplitude
5W2 of the tip end portion 222 of the arm member 220 of
the second swing guide mechanism 200B in the cross
direction CD is 350 mm (see Fig. 4).

Hereinafter, the operation of the elastic member
attaching apparatus 100 according to the embodiment is

described with reference to Figs. 3 to 5.
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The upper web feeding mechanism feeds the third web
3C from a third web roll 7C', and the roller 140A changes
the moving direction of the web. The upper adhesive
applying mechanism 110A applies an adhesive onto the
surface, facing the second web 7B, of the third web 7C
whose moving direction is changed. At this time, the
upper adhesive applying mechanism 110A applies the
adhesive onto the sﬁrface of the third web 7C except the
center portion thereof. The third web 7C onto which the
adhesive is applied is supplied between the upper press
roll 130A and the lower press roll 130B from above.

Similarly, the lower web feeding mechanism feeds the
second web 7B from the second web roll 7B', and the roller
140B changes the moving direction of the web. The lower
adhesive‘applying mechanism 110B applies the adhesive onto
the surface, facing the third web 7C, of the second web 7B
whose moving direction is changed. The second web 7B onto
which the adhesive is applied is supplied between the
upper press roll 130A and the lower press rcll 130B from
below.

The front gather feeding mechanism feeds the elastic

member 6a' from the web roll (unillustrated), and the feed

roll 150A turns the moving direction of the elastic member.

The branch roll 151A separates into strings the elastic
member 6a' turned by the feed roll 150A. The first
swinging guide mechanism 200A causes the strings of the
elastic member 6a' to swing at predetermined cycles in the
cross direction CD. Accordingly; the elastic member 6a'

is placed in a curved state between the second web 7B and
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the third web 7C, so that the front leg gather 6a is
formed.

Similarly, the back gather feeding mechanism feeds
the elastic member 6b' from the web roll (unillustrated),
and the feed roll 150B turns the moving direction of the
elastic member 6b'. The branch roll 151B separates into
strings the elastic member 6b' which is turned by the feed
roll 150B. The second swinging guide mechanism 200B
causes the strings of the elastic member 7b' to swing at
predetermined cycles in the cross direction CD.
Accordingly, the elastic member 6b' is placed in a curved
state between the second web 7B and the third web 7C, so
that the back leg gather 6éb is formed.

The upper press roll 130A and the lower press roll
130B press the second web 7B and the third web 7C, onto
which the adhesive is applied, with the elastic members
6a' and 6b' being held between the second web 7B and the
third web 7C. For this reason, the elastic members 6a’
and 6b' are bonded between the second web 7B and the third
web 7C in a state where the elastic members 6a' and 6b'’
are swung by the swing gﬁide mechanism 120. Consequently,
the large ring portion 6c is formed. On the other hand,
even though the elastic members 6a' and 6b' are placed
between the second web 7B and third web 7C, the elastic
members 6a' and 6b' generate restoring force to form the
small ring portion 6d because the adhesive is not applied
to the center portion of the third web 7C.

The operation of the swing gquide mechanism 120 is

described in detail with reference to Figs. 4 and 6. The
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first swing guide mechanism 200A and the second swing
guide mechanism 200B are similarly controlled. Thus, . the
description is given by using the first swing guide
mechanism 200A and the elastic member 6a' which is placed
by the first swing guide mechanism 200A.

In Fig. 4, the swing guide mechanism 120 has the tip
end portion 222 from which the elastic member 6a’ is fed.
The tip end portion 222 is alternately moved by the arm
member 220 guiding the elastic member 6a' in a first
direction Da extending from the center portion of the
second web 7B {the third web 7C) being conveyed in the
conveyance direction MD to a first end portion 7a in the
cross direction CD and a second direction Db extending
from the center portion of the second web 7B (the third
web 7C) to a second end portion 7b opposite to the first
end portion. In doing so, the elastic member 6a' is
brought into contact with the second web 7B and the third
web 7C in a way to be therebetween to form a gather
waveform (a predetermined waveform).

In Fig. 4, the center line GL shows the center line
of the gather waveform in the cross direction CD. 1In the
embodiment, the cycle of the amplitude of the elastic
member 6a' in the second direction Db on the web is
shorter than that in the first direction Da whén the
center line GL is used as a reference.

The moving center ML of the tip end portion 222 is
displaced toward the shorter cycle of amplitude, i.e. the
second direction Db with respect to the center line GL.

~In the embodiment, the tip end portion 222

{2
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constitutes a feeding part 300 and the swing guide
mechanism 120 constitutes a guide unit 310. Also, the
cenveyance direction MD is a predetermined direction.

Fig. 6 is a schematic view for illustrating the
elastic member 6a' which is placed on the web and the
operation of the tip end portion 222 which places the
elastic member 6a', in the top view (the view on arrow A
in Fig. 3) shown in Fig. 4. The waveform shown in Fig. 6
shows the waveform of the elastic member 6a' placed
between the second web 7B and the third web 7C, and also
corresponds to the gather waveform of the front leg gather
6a shown in Fig. 4. The solid line portion W1l shows the
waveform of the elastic member 6a' which have been already
placed between the second web 7B and the third web 7C.

The dashed line portion W2 shows the position at which the
elastic member 6a' is supposed to be placed.

In the embodiment, in the plan view of the composite
web 7, a nip point N1 is the position where the elastic
member 6a' is brought into contact with the secend web 7B
and the third web 7C at time tl. The tip end portion 222
is at least in the feeding position Pl on a tangent line
at the nip point N1. At this time, a distance between the
tip end portion 222 (i.e. the feeding position P1l) and the
nip point N1 1s expressed by a feeding distance LN1.

In general, when the tip end portion 222 is placed
in the feeding position Pl on the tangent line to the
gather waveform at the nip point N1, the elastic member
6a' can be placed along the gather waveform. However, in

the embodiment, when the tip end portion 222 moves in the
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first direction Da, the tip end portion 222 is placed in a
marginal position ml which is positioned closer to the
first end portion 7a than the feeding position P1 on the
tangent line to the gather waveform at the nip point NI1.
Similarly, when the tip end portion 222 moves in the
second direction Db, the tip end portion 222 is placed in
a marginal position m2 which is positioned closer to the
second end portion 7b than a feeding position
(unillustrated) on a tangent line to the gather waveform
at a nip point.

In Fig. 6, a nip point N2 is a position where the
elastic member 6a' is brought into contact with the second
web 7B and the third web 7C at time t2. The nip point
moves in the conveyance direction MD by a distance MD1
from the position at time tl1l. Note that the direction
shown by arrow MD1 shows the moving direction of the nip
point and the tip end portion 222 (the feeding position)
with respect to the second web 7B and the third web 7C.
The tip end portion 222 is at least in the feeding
posifion P2 on the tangent line to the gather waveform at
the nip point NZ.

At this time, an angle ¢ between the tangent line to
the gather waveform at the nip point N2 and the conveyance
direction MD becomes largest. In other words, the nip
point N2 corresponds to an inflection point in the curved
line showing the gather waveform. In the embodiment, when
the nip point goes beyond the position where the angle
between the conveyance direction MD and the tangent line

to the gather waveform becomes largest (i.e. the nip point

¢7?
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N2), a distance (a feeding distance LN2) between the tip
end portion 222 and the nip point becomes largest.

in other words, when the nip point goés beyond the
position where the angle between the conveyance direction
MD and the tangent line to the gather waveform becomes
largest (i.e. the nip point N2}, the feeding distance LNZ2
is larger than the feeding distance LNI1.

When moving in the first direction Da, the tip end
portion 222 is placed in the marginal position m2 which is
positioned closer to the first end portion 7a than the
féeding position P2 on the tangent line to the gather
waveform at the nip point N2. Similarly, when moving in
the second direction Db, the tip end portion 222 is placed
in the marginal position ml which is positioned closer to
the second end portion 7b than the feeding position
(unillustrated) on the tangent line to the gather waveform
at the nip point.

Moreover, in the embodiment, as the nip point moves
from the position where the nip point is in a position
where the tangent line to the gather waveform at the nip
point and the conveyance direction MD becomes parallel
with each other to the position where the angle between
the tangent line and the conveyance direction MD becomes
largest, a distance M between the position on the tangent
line at the nip point and the marginal position becomes
gradually larger. In other words, in Fig. 6, the marginal
distance M1 is smaller than the marginal distance M2.

In contrast, as the nip point moves from the

position where the angle between the tangent line to the
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gather waveform at the nip peint and the conveyance
direction MD becomes largest to the position where the
tangent iine and the conveyance direction MD afe parallel
with each other, the distance M between the position on
the tangent line to the gather waveform at the nip point
and the marginal position becomes gradually smaller
(unillustrated).

In the embodiment, it is preferable that the
trajectory of the moving tip end portion 222 be a curved
line projected at least in the conveyance direction MD.
Specifically, in the embodiment, the tip end portion 222
is placed in the arm having the pivot in a predetermined
position with respect to the web (the gather wavefcorm).
In other words, the tip end portion depicts a circular-arc
trajectory intersecting the conveyance direction MD.

Specifically, in the embodiment, the swing guide
mechanism 120 is a so-called swing arm unit that includes
the motor 210 having the piveot 211, the arm member 220
which guides the elastic member 6a'’ to a predetermined
position in the cross direction CD between the second web
7B and the third web 7C, the pivot 211, and a base end
portion 221 of the arm member 220.

The tip end portion 222 feeding the elastic member
6a' 1s provided on the tip end of the arm.member 220, The
arm member 220 is coupled to the motor 210 having the
pivot 211. Accordingly, the feeding position Pl and the
marginal position ml at which the tip end portion 222 1is
positioned are placed on the arc taking the length of the

arm member 220 as a radius of a circle centering the pivot
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211 at time tl. Similarly, the feeding position P2 and
the marginal position m2 are placed on the arc taking the
length of tﬁe arm member 220 as a radius of a cifcle
centering the pivot 211 at time t2.

In the present embodiment, as shown in Fig. 4, the
cycle of the amplitude of the elastic member 6a' toward
the second end portion 7b on the web is shorter than that
toward the first end portion 7a on the web when the center
line L in the cross direction CD of the gather waveform is
used as a reference. Moreover, the moving center of the
tip end portion 222 is displaced from the center line L to
the curved portion of the shorter cycle of the amplitude.

Furthermore, it is preferable that a ratio W/L of
the amplitude W of the elastic member 6a' in the first
direction Da or the second direction Db on the composite
web 7 to the length L of the arm member 220 be 0.25 to
0.70.

Also, in the embodiment, the waveform of the elastic
member placed by the first swing guide mechanism 200A and
the waveform of the elastic member placed by the second
swing guide mechanism 200B are different from each other.
Furthermore, the length of the arm member 220 provided in
the first swing guide mechanism 200A and the length of the
arm member 220 provided in the second-swing guide
mechanism 200B are different from each other.

As described above, in the embodiment, the absorbent
article 1 is a wearing-type diaper, and portions of the
gather waveform at which the angle between the conveyance

direction MD and the tangent line to the gather waveform

)

L X



10

15

20

25

WO 2010/101279 | PCT/IP2010/053736

28

is largest correspond to the inguinal regions in the leg-
surrounding regions of the'diaper.

Specificélly, as shown in Fig. 4, the gather
waveform of the elastic member 6a' placed by the first
swing guide mechanism 200A corresponds to the waveform of
the front leg gather 6a. Each of the regions Sk shown in
Fig. 4 is a portion where the angle between the conveyance
direction MD and the tangent line tc the gather waveform
is largest and is fitted to the inguinal region of the
wearer when the wearer wears the diaper.

According to the elastic member attaching apparatus
100, in the plan view of the composite web 7, the distance
{the feeding distance) between the tip end portion 222 and
the nip point in the cross direction CD becomes larger
when the nip point goes beyond the position where the
angle between the conveyance direction MD and the tangent
line to the gather waveform becomes largest. |

In other words, the tip end portions 222 is placed
in a further position in the plan view of the composite
web 7 when the nip point goes beyond the position where
the angle between the conveyance direction MD and the
tangent to the gather waveform becomes largest. The
elastic member 6a’ is stretched by the tip end portion 222
further than a predetermined position, and then, while
contracting, comes close to the web and touches the web,
thereby being easily placed in the gather waveformn.

Thus, accordin@ fto the elastic member attaching
apparatus 100, the string-like elastic member €a' can be

easily placed along the predetermined gather waveform in a
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desired position on the web being conveyed at high speed
without elaborate profile designing.

In general; when a elastic member is placed in a
gather waveform on a web, it is not realistic in terms of
device layout to bring a feeding position of a elastic
member into contact with a nip point to align the nip
point with the feeding position of a elastic member. Here,
the nip point is that at which a elastic member and a web
come in contact with each other. For this reason, a
certain distance is provided between the nip point and the
feeding position of the elastic member 6a’.

When the elastic member is to be accurately placed
along the gather waveform, it is only needed that the
feeding position of the elastic member 6 is at least
placed on an extension of the tangent line to the gather
waveform at the nip point.

In addition, if the distance from the feeding
position of the elastic member to the nip point is large,
a range within which the elastic member can be placed
along the gather waveform is wide even though the feeding
position is not accurately placed on the tangent line to
the gather waveform at the nip point of the gather
waveform.

In the plan view of the composite web 7, the elastic
member attaching apparatus 100 can have a wider tolerance
when the nip point goes beyond the position where the
angle between the convevance direction MD and the tangent
line to the gather waveform becomes largest. The reason

is that the distance between the feeding position of the
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elastic member and the nip point becomes larger.

Thus, according to the elastic member attaching
apparatus 100, the étring—like elastic member 6a' can bel
easily placed along the predetermined gather waveform in a
desired position on the web being conveyed at high speed
without elaborate profile designing.

In the elastic member attaching apparatus 100, when

the tip end portion 222 which is the feeding position of

the elastic member 6a' is moving in the first direction Da,

the tip end portion 222 is placed in the marginal position
ml closer to the first end portion 7a than the tangent
line to the gather waveform at the nip point of the gather
waveform. Also, when the tip end portion 222 is moving in
the second direction Db, the tip end portion 222 is placed
in the marginal position closer to the second end portion
b than the tangent line to the gather waveform at the nip
point of the gather waveform.

Furthermore, as the nip point moves from the
position where the tangent line and the conveyance
direction MD becomes parallel with each other to the
position where the angle between the tangent line and the
conveyance direction MD becomes largest, the distance M
between the position on the tangent line to the gather
waveform at the nip point and the marginal position ml
becomes gradually larger. In contrast, as the nip point
moves from the position where the angle between the
tangent line and the conveyance direction MD becomes
largest to the position where the tangent line and the

conveyance direction MD becomes parallel with each other,
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the distance between the position on the tangent line to
the gather waveform at the nip point and the marginal
position ml becomes gfadually shorter.

As described above, in the elastic member attaching

apparatus 100, the distance from the feeding position of

- the elastic member 6a' to the nip point can be larger in a

vicinity of the position where the angle between the
tangent line and the conveyance direction MD becomes
largest. Accordingly, the elastic member attaching
apparatus 100 can have a wider tolerance.

Thus, according to the elastic member attéching
épparatus 100, the string-like elastic member 6a' can be
easily placed along the predetermined gather waveform in a
desired position on the web being cdnveyed at high speed
without elaborate profile designing.

In the elastic member attaching apparatus 100, the
cycle of the amplitude of the elastic member 6a' in the
second direction Db on the web is shorter than that in the
first direction Da when the center line GL in the cross
direction CD of the gather waveform {the predetermined
waveform) is used as a reference. In addition, the moving
center ML of the tip end portion 222 is displaced from the
center line GL toward the shorter cycle of amplitude, i.e.
the second direction Db.

With this configuration, the difference between the
moving distances of the tip end potion 222 in the first
direction Da and the second direction Db can be reduced.
As a result, the feeding position of the elastic member

6a' can fcllow the gather waveform more accurately.

120



10

15

20

25

WO 2019/101279 PCT/JP2010/053736

32

In the embodiment, the trajectory of the moving tip
end portion 222 is at least a curved line projected in the
conveyance direction MD,.so that the tip end portion 222
provided on the tip end of the arm member 220 moves on the
curved line projected in the conveyance direction MD. For
this reason, a difference is caused in the distance
between the tip end portion 222 and the nip point not only
in the cross direction CD but also in the convevance
direction MD. Thus, the distance from the feeding
position of the elastic member 6a' to the nip point (the
feeding distance) can be lengthened in the conveyance
direction MD, so that the tolerance can be further widened.

Thus, the string-like elastic member 6a' can be
easily placed along the predetermined gather waveform in a
desired position on the web being conveyed at high speed
without elaborate profile designing.

In the embodiment, the swing guide mechanism 120 has
the motor 210 having the pivot 211, the arm member 220
which guides the elastic member 6' to a predetermined
position in the cross direction CD between the second web
7B and the third web 7C, the pivot 211, and a base end
portion 221 of the arm member 220.

As described above, when the arm member 220 rotates,
the tip end portion 222 provided on the tip end of the arm
member 220 depicts the circular-arc trajectory. For this
reason, on the both sides of the circular-arc, a
difference is caused in the distance between the feeding
position and the nip point not only in the cross direction

CD but also in the conveyance direction MD. Thus, the
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distance from the feeding position of the elastic member
6a' to the nip point (the feeding distance} can be
lengthened in the conveyanée direction MD, so that the
tolerance can be further widened.

Accordingly, the string-like elastic member 6a' can
be easily placed along the predetermined gather waveform
in a desired position on the web being conveyed at high
speed without elaborate profile designing.

In the embodiment, a value of the distance from the
feeding position to the nip point (the feeding distance)
can be properly set by setting the ratio W/L of the
amplitude W of the elastic member in the first direction
Da or the second direction Db on the web to the length L
of the arm member 220 to be 0.25 to 0.70. Thus, the
elastic member 6a' can be placed along the gather waveform
without elaborate profile designing.

In the embodiment, the swing guide mechanism 120
includes a pair of the first swing guide mechanism 200A
and the second swing guide mechanism 200B, The waveform
of the elastic member 6a' formed by the first swing guide
mechanism 200A is different from the waveform of the
elastic member 6a' formed by the second swing guide
mechanism 200B. In addition, the length of the arm member
provided in the first swing guide mechanism 200A is
different from the length of the arm member provided in
the second swing guide mechanism 200B.

With this configuration, elastic members can be
placed along different gather waveforms on one web

conveyed in the conveyance direction MD at a conveyance
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velocity V1.

In the embodiment, the absorbent article 1 is a
wearing-type diaper, and portions of the gather waveform
at which the angle between the conveyance direction MD and
the tangent line to the gather waveform becomes largest
correspond to the inguinal regions in the leg-surrounding
regions of the diaper. Whether or not the absorbent
article 1 is comfortably fitted to the wearer is
determined by the regions corresponding to the inguinal
regioné of the diaper. Thus, the regions are the most
important portions.

The elastic member attaching apparatus 100 can
extend the distance from the feeding position to thé nip
point when the elastic member 6a' is placed at the
position where the angle between the tangent line and the
conveyance direction MD becomes largest, i.e. the regions
Sk corresponding to the inguinal regions. Thus, the
tolerance can be widened.

Accordingly, the elastic member 6a' can be
accurately placed at the position corresponding to the
inguinal region which requires the highest precision,
without elaborate profile designing.

Moreover, as shown in Fig. 7, in the elastic member
attaching apparatus 100, the speed controller 105
maintains the feeding speed of the elastic member 6a’'
constituting the front leg gather 6a which is fed from the
front gather feeding mechanism 103 and the feeding speed
of the elastic member 6b' constituting the back leg-gather
6b which is fed from the back gather feeding mechanism 104

4
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in a constant speed different from the conveyance velocity
(V1) of the web.

With this configuration, the elastic members 6a' and
6b' are placed between the second web 7B and the third web
7C and are pressed by the press roll mechanism 130. At
this time, the elastic members 6a' and 6b' are under
tensile stress caused by the difference between the
conveyance velocity and the feeding speed.

Provided that the feeding speed is constant, as the
difference between the feeding distances LN1 and LN2 is
larger, the difference between the tensile stress of the
elastic member in the feeding position Pl and the tensile
stress of the elastic member in the feeding position P2
becomes larger. When there is a difference in the tensile
stress by position, the absorbent article is prevented
from being comfortably fitted to the wearer.

The swing guide mechanism 120 is a swinging arm unit.
As the distance between any point on the trajectory of the
swinging tip end portion 222 and the nip point (N1 or N2)
is larger, the difference between the feeding distances
which is attributable to the positional difference of the
tip end portion 222 on the trajectory {(i.e. the difference
between the feeding distances L1 and L2) becomes smaller.

Accordingly, it is preferable that the distance
between any point on the trajectory of the swinging tip
end portion 222 and the nip point (N1 or N2) be large.
Accordingly to the elastic member attaching apparatus 100,
the distance between the nip point (N1 or N2} and the

feeding position of the elastic member 6a' or 6b' (i.e.
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the tip end portion 222) can be lengthened.

Accordingly, the elastic member 6a' constituting the
front leg gather 6a and the elastié memnber 6b’
constituting the back leg gather 6b can be placed between
the second web 7B and the third web 7C with the tensile
stress of the elastic hembers 6a' and 6b' being less
changeable.

As described above, the details of the present
invention have been disclosed through the embodiment of
the present invention. It should not be understood that
the description and drawings which constitute part of this
disclosure 1limit the present invention. Based on this
disclosure, those skilled in the art may easily come up
with various alternative embodiments, examples and
operation techniques.

For example, the embodiment of the present invention
can be modified as follows. Specifically, the method of
manufacturing an absorbent article and the elastic member
attaching apparatus are applicable not only to an
absorbent article 1 (or a so-called disposable diaper)
including a front waistline region 10, a back waistline
region 20, a crotch region 30 and the like, but also to
various articles including disposable gowns for medical
use and disposable wears for sports.

In addition, the description has been given of the
case where the elastic member as a component constituting
the absorbent article 1 is a stretchable string-like
rubber or the like. However, the elastic member is not

limited to this and may be a rubber such as a flat rubber
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or a sheet-like rubber.

Also, the elastic member is not necessarily a rubber
and may be a recoverable or stretchable fabric such as
polyester or polyurethane or another stretchable fabric
other than these fabrics. Moreover, these fabrics may be
twisted together to be used as the elastic member.

In addition, the description has been given of the
case where the lengths of the arm members 220 of the first
swing guide mechanism 200A and the second swing guide
mechanism 200B are different from each other. However,
the present invention is not limited to this configuration
and the lengths may be equal.

In the embodiment, the first swing guide mechanism
200A and the second swing guide mechanism 200B are

designed to have the arm members 220 whose movable areas

.partially overlap with each other. However, the arm

members 220 may be arranged in a way that the movable
areas of the arm members 220 do not overlap with each
other. The distance between the first swing guide
mechanism 200A and the second swing guide mechanism 200B
in the width direction of the web is adjustable as needed
according to the shapes of the absorbent article (or a
disposable diaper). For example, the front leg gather 6a
and the back leg gather 6b may be conveyed with a
predetermined distance therebetween being kept.

In addition, the description has been given of the
case where the program operating the motor 210 of the
first swing guide mechanism 200A is different from the

program cperating the motor 210 of the second swing guide
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mechanism 200B. However, the present invention is not
limited to this configuration, and these programs may be
eqﬁal. In other words, the predeterminea stretching
magnification and layout of the front leg gather 6b may be
equal to those of the back leg gather 6b.

Furthermore, the description has been given of the
case where the tip end portion 222 of the arm member 220
has the insertion hole 223 into which the leg gather 6 is
inserted. However, the present invention is not limited
to this configuration, and is only needed to be designed
to guide the leg gather 6. For example, a U-letter shape
groove may be formed in the arm member 220.

In the embodiment, the description has been given of
the case where the swing guide mechanism 120 includes the
motor 210 having the pivot 211, the arm member 220 guiding
the elastic member 6' to a predetermined position in the
cross direction CD between the second web 7B and the third
web 7C, the pivot 211, and the base end pértion 221 of the
arm member 220. However, the present invention is not
limited td the configuration in which the arm member 220
swings about the pivot 211.

For example, the present invention may have a
mechanism in which a guide unit having the feeding
position of the elastic member 6a' is movable within the
range regulated by a circular-arc slide rail, a circular-
arc rib, a circular-arc cam groove, a cam follower, or the
like. 1In this case, the examples of applicable driving
means include a timing belt, a link, and a circular-arc

linear servo.
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As described above, the present invention naturally
includes various embodiments which afe not described
hereih. Accordingly, the technical scope 6f the present
invention should be determined only by the matters to
define the invention in the scope of claims regarded as
appropriate based on the description.

The entire content of Japanese Patent Application
2009-048652 (filed on March 2, 2009) is incorporated

herein by reference.

Industrial Applicability

Therefore, according to the present invention, it is
possible to provide an apparatus and a method of
manufacturing an absorbent article that are capable of
placing a elastic member in a desired position on a web
being conveyed at high speed without elaborate profile

designing.

Reference Signs List
1 absorbent article

2 top sﬁeet

3 back sheet

4 absorber

5 waist gather

5a front waist gather

Sb back wailst gather

5', 5a', 5b? elastic member
6 leg gather

6a front leg gather
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6b
6cC
6d
6",
5
TA
7B
B!
7C
7c!
10
10A
20
20A
30
40
40n
50
60
100
101
102
103
104
105
110
i10A
110B
120,

120A

40
back leg gather
large ring portion
small ring portion
ga', 6b' elastic member

composite web

first web

second web

second web roll

third web

third web roll

front waistline region

side edge

back waistline region

side edge

crotch region

joint portion

predetermined region

walist opening region
leg-surrounding openings
elastic member attaching apparatus
upper web feeding mechanism
lower web feeding mechanism
front gather feeding mechanism
back gather feeding mechanism
speed controller

adhesive applying mechanism
upper adhesive applying mechanism

lower adhesive applying mechanism

PCT/IP2010/053736

swing guide mechanism (guide arm unit)
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130
130A
130B
1314,
1408,
1508,
1514,
200A
200B
210
211
212
213
220,
221
222

41

press roll mechanism

upper press roll

lowef press roll

131B rotation axis

140B backup roll

150B feed roll

151B branch roll

first swing guide mechanism
second swing guide mechanism
motor

pivot

bracket

base plate
220A arm member

base end portion

tip end portion

PCTAP2010/053736
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CLAIMS

[Claim 1]

An apparatus for manufacturing an absorbent article,
the apparatus including a guide unit that has a feeding
part configured to feed a elastic member and that is
configured to guide the elastic member, the guide unit
moving the feeding part alternately in a first direction
and a second direction, so that the elastic member is
brought into contact with a web being conveyed in a
predetermined direction with a continuum of components
constituting one portion of the absorbent article and is
placed in a predetermined waveform, the first direction
extending from a center portion of the web to a first end
portion in a cross direction intersecting the
predetermined direction, the second direction extending
from the center portion to a second end portion opposite
to the first end portion,

the apparatus comprising:

a speed controller configured to control a speed of
the elastic member which is fed from the feeding part,
wherein

the speed controller maintains the speed of the
elastic member in a constant speed different from a
conveyance velocity of the web being conveyed in the
predetermined direction, and

in a plan view of the web, a distance between the
feeding part and a nip point where the elastic member is

brought into contact with the web becomes largest when the
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nip point goes beyond a position on the predetermined
waveform where an angle between the predetermined

direction and a tangent line to the predetermined waveform

becomes largest.

[Claim 2]

The apparatus for manufacturing an absorbent article
according to claim 1, wherein

the feeding part is placed in a marginal position
closer to the first end portion than a position on the
tangent line to the predetermined waveform at the nip
point when moving in the first direction,

the feeding part is placed in a marginal position
closer to the second end portion than a position on the
tangent line to the predetermined waveform at the nip
point when moving in the second direction,

and, as the nip point moves from the position where
the tangent line and the predetermined direction become
parallel with each other to the position where the angle
between the tangent line and the predetermined direction
becomes largest, a distance between the position on the
tangent line to the predetermined waveform at the nip

point and the marginal position becomes gradually larger.

[Claim 3]

The apparatus for manufacturing an absorbent article
according to claim 1, wherein

the feeding part is placed in a marginal position

closer to the first end portion than a position on the
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tangent line to the predetermined waveform at the nip
point when moving in the first direction,

the feeding bart is placed in a marginal position‘
closer to the second end portion than a position on the
tangent line to the predetermined waveform at the nip
point when moving in the second direction,

and, as the nip point moves from the position where
the angle between the tangent line and the predetermined
direction becomes largest to the position where the
tangent line and the predetermined direction become
parallel with each other, a distance between the position
on the tangent line to the predetermined waveform at the
nip point and the marginal position becomes gradually

smaller,

[Claim 4]

The apparatus for manufacturing an absorbent article
according to claim 1, wherein

any one of cycles of amplitude of the elastic member
in the first direction and the second direction on the web
is shorter than the other one of the cycles of amplitude
when the center line of the predetermined waveform in the
cross direction is used as a reference, and

a moving center of the feeding part is displaced
toward the shorter cycle of the amplitude with respect to

the center line.

[Claim 5]

The apparatus for manufacturing an absorbent article
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according to claim 1, wherein a trajectory of the feeding
part forms a curved line projected at least in the

predetermined direction.

5 {Claim 6]
The apparatus for manufacturing an absorbent article
acbording to claim 1, wherein the guide unit comprises:
the feeding part configured to feed the elastic
member to a predetermined position in the cross direction
10 intersecting the predetermined direction on the web; '
an arm member having the feeding part on an end
portion thereof; and
a motor having a pivot provided in a base end
portion of the arm member, the motor swinging the arm

15 member in the cross direction at predetermined cycles.

[Claim 7]
The apparatus for manufacturing an absorbent article
according to claim 6, wherein a ratic W/L of the amplitude
20 W of the elastic member in any one of the first direction
and the second direction on the web to a length L of the

arm member is 0.25 to 0.70.

[Claim 8]
25 The apparatus for manufacturing an absorbent article
according to claim 6, wherein
the guide unit includes a pair of a first guide unit
and a second guide unit,

a waveform of the elastic member formed by the first

L
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guide unit is different froﬁ a waveform of the elastic
member formed by the second guide unit, and

a length of the afm member provided in the first
guide unit is different from a length of the arm member

provided in the second guide unit.

[Claim 9]
' The apparatus for manufacturing an absorbent article

according to claim 1, wherein

the absorbent article is a wearing-type diaper, and

a position on the predetermined waveform where the
angle between the predetermined direction and the tangent
line to the predetermined waveform becomes largest
corresponds to an inguinal region in a leg-surrounding

region of the diaper.

{Claim 10}

A method of manufacturing an absorbent article,
comprising: using a gquide unit that has a feeding part
configured to feed a elastic member and that is configured
tc guide the elastic member; and thereby moving the
feeding part alternately in a first direction and a second
direction, so that the elastic member is brought into
contact with a web being conveyed in a predetermined
direction with a continuum of components constituting one
portion of the absorbent article and is placed in a
predetermined waveform, the first direction extending from
a center portion of the web to a first end portion in a

cross direction intersecting the predetermined direction,
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the second direction extending from the center portion to
a second end portion opposite to the first end portion,
wherein |

a speed of the elastic member which is fed from the
feeding part is maintained in a constant speed different
from a conveyance velocity of the web being conveyed in
the predetermined direction, and

in a plan view of the web, a distance between the
feeding part and a nip point where the elastic member is
brought into contact with the web becomes largest when the
nip point goes beyond a position on the predetermined
waveform where an angle between the predetermined
direction and a tangent line to the predetermined waveform

becomes largest.
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