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APARATO Y METODO DE APLICACION
Campo técnico |

La presente revelacién se refiere a un aparate vy
método de aplicacién que aplican un liquido ¢ material
licuado o fluido, como un agente adhesivo o un pigmento, a
una trama continua.

Antecedentes de la invencién

Un articulo absorbente como un pafial descartable tipo
bombachita fundamentalmente incluye una léamina supericr
permeable a 1los 1liquidos, wuna 1lamina inferior, y un
absorbente.

La lamina superior estd adaptada para pdnerse en
centacto con la pilel del usuario del articulc absorbente.
La lamina inferior estd provista fuera de 1la lamina
superior. El absorbente se provee entre la lamina superiocr
y la laémina inferior para absorber la excrecién del usuario.

La lamina superior, la lamina inferior, y el
absorbente se unen entre si con un agente adhesivo.
Algunos pafiales descartables para infantes incluyen variocs
patrones que son impresos sobre una superficie interna o
externa de la lamina inferior.

Se conoce un aparato de aplicacién en el cual un
material, como un agente adhesivo o un pigmento fusionado
por calor, es transferide sobre un rodille de transferencia
a través de un recubridor de rodillo, y luego el material
transferido al rodillo de transferencia es transferido a
una trama como una trama no tejida (consultar, por ejemplo,
el Documento Patentario 1). -

Los inventores han descubierte que una 1lamina
impermeable a los liquidos como una lamina inferior puede
deformarse o romperse por el calor del material fusiocnado
por calor dado que la lamina posee termo-plasticidad.

FPor otra parte, bajo ciertas condiciones de
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viscosidad del adhesivo {0 pigmento en fusién}, la
resistencia de la lémina, o la velocidad de transporte de
la lamina, el material a ser transferido a la lamina puede
permanecer pegado a un rodillo, y asi la lamina queda
enredada con el rodillo. Como resultado de ello, se

obtienen productos defectuosos.

Lista de citas
Documentos Patentarios

[Documento Patentario 1] Publicacién de Solicitud de
Patente Japonesa Nimero 2001-157691 (p. 3, la Figura 4)
Resumen

En un primer aspecto de la presente invencién, un

aparato de aplicacién para aplicar un material de
aplicacidén a wuna trama continua transportada en una
direcciédn de transporte, comprende: un rodillo de
aplicacion configurado para recibir el material y aplicar
el material recibido a la trama; y rodillos de compresién
provistos sobre una cara opuesta de la trama al rodillo de
aplicacidén y configurados para comprimir la trama contra el
rodillo de aplicacién. Los rodillos de compresién incluven
un primer rodillo de compresién provisto caudal arriba y un
segundo rodillo de compresién provisto caudal abajo
respecto del rodilloe de aplicacién en 1la direccién de

transporte de la trama.

En un segundo aspecto de la presente invencidn, un
métode de aplicacién de un material a una trama continua
transportada en una direccidén de transporte, comprende:
recibir el material en un rodillo de aplicacién; y aplicar
el material recibido desde el rodillo de aplicacidén sobre
la trama, mientras se presiona la trama contra el rodillo
de aplicacién a través de ., los rodillos de compresidn

provistos sobre una cara opuesta de la trama al rcocdillioc de
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aplicacién. Los rodillos de compresién incluyen un primer
rodillo de compresién provisto caudal arriba y un segundo
rodillo de compresién provisto caudal abajo respecto del

rodille de aplicacién en la direccién de transporte de 1z

trama.

Breve descripcién de los dibujos

La Figura 1 es una vista en perspectiva, parcialmente
recortada de un articulo absorbente de acuerdo a una o mas
realizaciones.,

La Figura 2 es un diagrama que ilustra un método de
fabricacidén de un articulo absorbente de acuerdo a una o
mas realizaciones.

La Figura 3 es una vista en perspectiva de un aparato
de aplicacién para fabricar un articuloc absorbente de
acuerdo a una o mas realizaciones.

La Figura 4 es una vista lateral del aparato de
aplicacidon de la Figura 3 vista a lo largo de un eje de
rotacion de un primer rodillo de compresién del aparato.

La Figura 5 es un diagrama en blogue del apérato de
aplicacién.

Descripcidn detallada

En adelante, se describirdn un método y aparato para
fabricar un articulo absorbente, de acuerdo a una o mas
realizaciones de la presente invencién, con referencia a
los dibuios.

Adviértase que, en la siguiente descripcién de los
dibujos, las mismas © similares referencias denotan los
mismos o© similares elementos vy porciones. Ademds, debe
advertirse que los dibujos son esquemdticos y no estan a
escala salvo indicacidén en contrario. En consecuencia, las
dimensicnes especificas y similares deben determinarse en
consideracidén a la siguiente descripcidén. Por otra parte,

los dibujos no necesariamente reflejan las relaciones de
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dimensiones y proporciones de los componentes reales.

En primer término, se describird la estructura de un
articulo absorbente 1 de acuerdo a una o mas realizaciones
con referencia a la Figura 1 que es una vista parcialmente
recortada en perspectiva que muestra el articulo absorbente
1. En la realizacién particularmente preferida, el
articulo absorbente 1 es un pafial descartable tipo bombacha
para adultos.

Segun se ilustra en la Figura 1, el articulo
absorbente 1 estda constituide fundamentalmente por la
lamina superior 2, una lamina posterior 3, un absorbente 4,
y una lamina impermeable 5.

La lamina superior 2 estéd configurada para ponerse en
contacte con la piel de la persona qgue usa el articulo
absorbente 1 {en adelante, denominado “usuario”). Como
lamina superior 2, se usa una lamina impermeable a los
liquidos, como una trama no tejida o una lamina pléastica
perforada.

l.a lamina posterior 3 estd provista fuera de la
lamina superior 2, en otras palabras, la l&mina posterior
esta provista scbre la cara mas lejana al usuario respecto
de la lamina superior 2. Como lamina posterior 3, se usa
una trama no tejida o similar.

El absorbente 4 se provee entre la lamina superior 2
y la lamina posterior 3, y estd configurado para absorber
la excrecidn del usuario. Como absorbente 4, se usa una
mezcla de pulpa de madera triturada y particulas de
polimeros superabsorbentes, o similares.

La lémina impermeable 5 estd provista entre la lémina
posterior 3 y el absorbente 4, y no permite el paso de la
excrecidén del usuario.

El articulo absorbente 1 descripto se forma
combinando: una porcidén de linea de cintura anterior 10 gue

calza en la cintura anterior del usuario; una porcién de
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linea de cintura posterior 20 gque calza en la cintura
posterior del usuario; y la porcién de entrepierna 30 que
calza en la entrepierna del usuario.

Adviértase que, las aberturas que rodean las piernas
40 se forman respectivamente a los lados de 1la porcién de
entrepierna 30, y las piernas del usuario se introducen por
tales aberturas que rodean las piernas 40.

La porcidén de linea de cintura anterior 10 y la
porcidén de linea de cintura posterior 20 estan unidas por
las porciones de empalme 50, y asi forman una abertura de
cintura 60 que calza sobre el cuerpo del usuario.

Un frunce de cintura 6A hecho de filamentcs de goma o
similares con capacidad de estiramiento se provee en los
bordes periféricos de 1la porcién de 1linea de cintura
anterior 10 y la porcién de linea de cintura posterior 20.

Por ejemplo, la porcién de linea de cintura anterior
10 y la porcién de linea de cintura posterior 20 pueden
estar provistas del frunce de cintura 6A para asi resultar
estirables en una direccién transversal que cruza una
direccidén anterior a posterior que se extiende desde 1la
porcidén de linea de cintura anterior 10 a la porcién de
linea de cintura posterior 20, o pueden en si mismas estar
constituidas por laminas con capacidad de estiramiento para
que resulten estirables en la direccidn transversal.

La porcidén de entrepierna 30 estd provista entre la
porcién de 1linea de cintura anterior 10 y la porciér de
linea de cihtura posterior 20.

Los frunces de pierna 6B hechos de filamentos de goma
0 similares con capacidad de estiramiento se proveen
respectivamente a los lados de la porcidén de entrepierna 30

Por ejemplo, la porcidén de entrepierna 30 puede estar
provista de los frunces de pierna 6B para ser asi estirable
en la direccién anterior a posterior del articuloc

absorbente 1, o puede en si misma estar constituida por una
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lamina que posea capacidad de estiramiento para asi ser
estirable en la direccién anterior a posterior del articulo
absorbente 1.

A continuacién, se describiréd un método de
fabricacién de un articulo absorbente 1 de acuerdo a una o
mas realizaciones con referencia a la Figura 2 que es una
vista ejemplificativa que explica la parte relevante del
método de fabricacién de un articulo absorbente.

Segin se ilustra en la Figura 2, el método de
fabricacidén del articulo absorbente 1 incluye al menos un
paso de formacién de una linea de cintura S1, un paso de
transferencia del absorbente S2, un paso de formacién de
las aberturas que rodean las piernas S3, un paso de plegado
54, un paso de empalme S5, y un paso de corte S6.

En el paso de formacién de una linea de cintura S1,
se forma una trama 7 disponiendo los frunces (el frunce de
cintura 6A y/o los frunces de pierna 6B) entre una trama 7A
y una trama 7B. La trama 7 ha de ser procesada en la
porcion de linea de cintura anterior 10 y la porcidén de
linea de cintura posterior 20.

Adviertase que, la trama 7 (las tramas J7A y 7B)
transportadas son estirables en una direccién transversal
CD (a lo ancho) ortogonal a una direccién de transporte MD
(Direccién de la Maquina) de la trama 7.

Ademas, la trama 7 es asimétrica respecto de una
linea central CL que divide el ancho en la direccidn
transversal CD de la trama 7 y se extiende en la direccién
de transporte MD de la trama 7.

En el paso de transferencia del absorbente 352, un
elemento de porcidén de entrepierna 30A a ser procesado en
la porcidén de entrepierna 30 es transferido scbre la trama
7, especificamente, entre la porcidén de linea de cintura
anterior 10 y la porcién de linea de cintura posterior 20,

luego del pasc de formacién de una linea de cintura &S1.
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Adviértase que, el elemento de porcidén de entrepierna 20A
estd constituido por la lamina posterior 3 Yy el absorbente
4.

En el paso de formacién de las aberturas gue rodean
las piernas S3, las aberturas que rodean las piernas 40
(denominadas orificios para las piernas) se forman cortando
la trama 7 ({(las tramas 7A y 7TB) 1luego -del paso de
transferencia del absorbente S2.

Adviértase que, las aberturas que rodean las piernas
40 no necesariémente se forman cortando solamente la trama
7 (las tramas 7A y 7B), sinc gque alternativamente puede
formarse cortando la 1lamina posterior 3 que conforma el
elemento de porcidén de entrepierna 30A junto con la trama
TA v la trama 7B.

En este caso, el paso de transferencia del abscrbente
S2 y el paso de formacién de las aberturas que rodean las
piernas S3 pueden ejecutarse en el orden inverso.

En el paso de plegado S4, la trama 7 se pliega a la
mitad a lo largo de una linea de pliegue que se extiende en
la direccién de transporte MD de la trama 7, puenteando un
borde lateral 10A de la porcién de 1linea de cintura
antericr 10 en la trama 7 hacia un borde lateral 20A de la
porcidén de linea de cintura posterior 20 en la trama 7,
luegc del paso de formacidén de las aberturas que rodean las
piernas S3.

Adviértase que, en la realizacibén particularmente
ilustrada, la linea de pliegue es la misma que la linea
central CL. Por otra parte, la linea de pliegue no
coincide necesariamente con la linea central CL, y puede
desplazarse de la 1linea central CL hacia el borde lateral
10A o hacia el borde lateral 20A.

En el pasc de empalme S5, las partes plegadas de la
trama 7 se unen en las regiones de empalme 50A para ser

procesadas en las porciones de empalme 50 del articulo

| WA
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absorbente 1 mediante un tratamiento ultrasénico o un
tratamiento por calor, luego del paso de plegadoc 54.

Adviértase que las regiones de empalme 503
respectivamente indican las regiones a ambos lados de una
linea imaginaria SL en la direccién de transporte MD. La
linea imaginaria SL indica una linea de corte gue se
extiende en la direccién del ancho CD.

En el paso de corte $6, la trama 7 en la cual se¢ han
unido las regiones de empalme 50A se corta a lo largo de la
linea imaginaria SL luego del pasc de empalme 85. Comao
resultado de ello, se obtiene el articulo absorbente 1.

En el paso de formacién de una linea de cintura S1,
la trama 7A y la trama 7B se superponen éntre si,
interponiendo los frunces de cintura 6A y/o los frunces de
pierna 6B entre ellas. Luego, la trama 7A y la trama 7B se
unen entre si con adhesivo o similar.

Ademas, en el paso de transferencia del absorbente S22,
el elemento de porcién de entrepierna 30A transferido sobre
la trama 7 (la trama constituida por las tramas
superpuestas 7B y 7A) con las aberturas que rodean las
piernas 40 formadas en el mismo se une a la trama 7 con
adhesivo o similar.

El elemento de entrepierna 30A incluye la lamina
inferior 3 y el absorbente 4. A pesar que no se ilustra en
la Fiqgura 2, la lamina impermeable 5 se provee entre la
lamina inferior 3 y el absorbente 4. La léamina inferior 3
y el absorbente 4 estén unidos entre si con un adhesivo ©
similar. De manera similar, el absorbente 4 y la léamina
impermeable 5 se unen entre si con un adhesivo o similar.

Advieértase que algunos productos incluyen la lémina
impermeable 5 que posee patrones como caracteres sobre una
superficie interna y similar de la lamina impermeable 5.
En tales productos, un pigmento para el dibujo de los

patrones a menudo constituye el adhesivo a la vez.
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Un aparato de aplicacién 100, descripto a
continuacién, que aplica materiales, como un agente

adhesivo o un pigmento puede ser usado en el pasc de
formacién de wuna 1linea de «cintura 81, el pasc de
transferencia del absorbente S2, y en un paso de formacidn
de la trama 7B con miltiples laminas dispuestas una sobre
la otra y similares en la Figura 2.

La Figura 3 es una vista en perspectiva de un aparato
de aplicacién 100 de acuerdo a una o mas realizaciones. EI1
aparato de aplicacién 100 incluye un rodillo de
transferencia 102, un rodillo de aplicacién 103, wun primer
rodillo de compresién 104, un segundo rodillo de compresidn
105 y un rodillo de alimentacién 106 (ver la Figura 4).

El rodillo de transferencia 102 estd configurado para
recibir un material de un depésito 101 en el cual se
almacena el material. El material es transferido a la
superficie del rodillo de transferencia 102 desde el
almacenamiento 101. El rodille de transferencia 102 es
adyacente al rodillo de aplicacién 103 y estéd configurado
para transferir el material recibido al rodillo de
aplicacidén 103.

El rodillo de transferencia 102, por ejemplo, es un
aplicador de fotograbado sobre el cual se forma una
superficie céncava-convexa.

El rodillo de aplicacién 103 es adyacente al rodillo
de transferencia 102. El rodillo de aplicacién 103 esta
configurade para recibir el material del rodillo de
transferencia 102.

El rodillo de aplicacién 103 posee un mecanismo de
enfriamiento gue ejecuta el controcl de modo que la
temperatura del material sea menor que aquella al momento
gque el rodillo de transferencia 102 recibe el material de
la unidad de almacenamiento 101.

Luego, el rodillo de aplicacidén 103 esta configurado

2!
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para aplicar el material recibido a la trama 200. La {rama
200 es equivalente a, por ejemplo, la lamina que censtituye
el elemento de entrepierna 30A o la trama 7B.

El primer rodillo de compresidén 104 y el segundo
rodillo de compresién 105 estdn provistos sobre la cara
opuesta de la trama 200 al rodillo de aplicacién 103. El
primer rodillo de compresién 104 se dispone sobre la cara
superior mientras el segundo rodillo de compresidédn 105 se
dispone sobre la cara inferior del rodillo de aplicacién
103 en la direccién de transporte de la trama 200.

El primer rodillo de compresién 104 y el segundo
rodillo de compresién 105 estan configurados para presiocnar
la trama 200 contra el rodillo de aplicacién 103.

El segundo rodillo de compresién 105 estd provisto
por debajo del primer rodillo de compresién 104 en la
direccién de transporte MD de la trama 200.

El rodillo de alimentacidén 106 estd provisto por
debajo del segunde rodillo de compresién 105 en 1la
direccién de transporte MD de la trama 200.

En el aparato de aplicacién 100 antes descripto, el
primer rodillo de compresién 104 y el segundo rodillo de
compresién 105 estén configurados para comprimir la trama
200 contra el rodillo de aplicacidn 103.

La trama 200 es transportada en la direccidén de
transporte MD cuando la trama se devana sobre una porciédn
de la circunferencia externa del rodillo de aplicacién 103.

A pesar que la trama 200 se devana sobre una porcién
del rodillo de aplicacidén 103, el material es transferido
del rodillo de aplicacién 103 a la trama 200. Asi, se
forma una regidn aplicada 300 donde el material se aplica a
la trama sobre la superficie de la trama 20.

La Figura 4 es una vista lateral a lo largo de 1la
direccién del eje de rotacién del primer rodillc de

compresién 104 y el segundo rodillo de compresidn 105,

R
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Segun se ilustra en la Figura 4, una linea tangente
en un punto de contacto entre el rodillo de aplicacién 103
y el segundo rodillo de compresidén 105 es “1°7.

El aparato de aplicacién 100 esta configurado para
transportar la trama 200 de modo que la trama 200 se
incline hacia el segundo rodillo de compresion 105 desde la
linea tangente 1, la trama 200 pasa por el segundo rodillo
de compresidén 105 mientras es sostenida entre el rodilic de
aplicacién 103 y el segundo rodillo de compresién 105.

En otras palabras, la direccién de transporte MD de
la trama 200 luego que el material se aplica nc se
superpcne con la linea tangente 1.

Ademds, segun se ilustra en la Figura 4, una linea
imaginaria L que conecta el eje de rotacién del primer
rodillo de compresién 104 y el eje de rotacién del segundo
rodillo de compresién 105 cruza la linea circunferencial
externa del rodillo de aplicacién 103.

En la Figura 4, la velocidad de rotacién vi del
primer rodillo de compresién 104 es igual a una velocidad

de transporte Vyp de la trama 200 por arriba del primer
rodillc de compresidn 104.

La velocidad de rotacidén V2 del segundo rodillo de
compresidn 105 es igual a la velocidad de transporte Vyp de
la trama 200.

La velocidad de rotacién V3 del rodillo de
alimentacién 106 es mayor que la velocidad de transporte Vi
de la trama 200.

A pesar que no se ilustra en la Figura 4, un rodillo
de transmisién gque impulsa la trama 200 a la velocidad Vup
se provee por debajo del rodillo de alimentacidén 106.

La Figura 5 es a diagrama en blcgque del aparato de
aplicacién 100.

El aparato de aplicacidén 100 incluye una unidad

enfriadora 121 configurada para enfriar el rodillo de
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aplicacién 103, vy una unidad controladora de temperatura
122 configurada para ceontrolar la temperatura de la unidad
enfriadora 121.

Por otra parte, el aparato de aplicacién 100 incluye
una unidad controladora de la velocidad de rotacién 123
configurada para detectar la velocidad de transporte Vy vy
ejecutar el contreol de modo que la velocidad de rotacién V3
del rodillo de alimentacién 106 sea mayor que la velccidad
de transporte Vyp de la trama 200.

De acuerdo a la configuracién precedente, el rodillo
de aplicacién 103 esta configqurado para fijar la
temperatura del materijal por debajo de aquella al momento
de recibir el rodillo de transferencia 102 el material de
la unidad de almacenamiento 101.

El rodillc de aplicacién 103 estd configurado para
aplicar el material a la menor temperatura a la trama 200.

En otras palabras, en 1la realizacién, la unidad
enfriadora 121 y la unidad controladora de temperatura 122
constituyen un mecanismo de enfriamiento.

En la realizacidn, el punto de fusién del material es
de aproximadamente 40°C. La aplicacién tiene viscosidad a
los fines del recubrimiento a una temperatura que oscila
entre 65 y 150°C. La temperatura del mecanismo de
enfriamiento es mayor que el punto de fusién, y es por lo
menos 5°C menor que la temperatura de aplicacidn.

Segin se ha descripto, dado que la trama 200 es
presionada por el primer rodillo de compresién 104 y el
segundo rodillo de compresién 105 contra el rodillo de
aplicacidén 103, la trama 200 puede recibir el material del
rodillo de aplicacidn 103 con firmeza.

Asimismo, el aparato de aplicacién 100 de acuerdo a
una o mas realizaciones transporta la trama 200 de manera
gque la trama 200 se incline hacia el segundo rodille de

compresién 105 desde la linea tangente 1 en el punto de
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contacto entre el rodillo de aplicacién 103 Yy el seqgundo
rodilio de compresién 105, la trama 200 pasa por el segundo
rodillo de compresién 105 mientras es sostenida entre ol
redille de aplicacién 103 y el sequndo rodillo de
compresidén 105.

Esto permite que la trama 200 recika con seguridad el
material del rcdillo de aplicacién 103, e iﬁpide gue la
trama 200 luego de la aplicacién del material se pegue al
rodillo de aplicacién 103 y se devane scbre el rodillo de
aplicacién 103.

Ademas, la linea imaginaria L que conecta el eje de
rotacién del primer rodillo de compresién 104 vy el eje de

rotacidén del segundo rodillo de compresién 105 cruza la

linea circunferencial externa del rodillo de aplicacién 103.

Asi, la trama 200 se comprime con firmeza contra una
porcidén de la circunferencia del rodillo de aplicacién 103,
de modo que la trama 200 pueda recibir con seguridad el
material del rodillo de aplicacidén 103.

En el aparato de aplicacién 100, dado que la
velocidad de rotacién V3 del rodillo de alimentacidén 106 es
controlada de modo que sea mas alta que la velocidad de
Lransporte Vy de la trama 200, la trama 200 se estira en la
direccién de transporte. En consecuencia, la trama 200
puede desprenderse adecuadamente del rodillo de aplicacién
103, sin pegarse al rodillo de aplicacién 103 ni devanarse
sobre el rodillo de aplicacién 103,

Ademas, el aparato de aplicacién 100 incluye el
mecanismo de enfriamiento. El1 mecanismo de enfriamiento
ajusta la temperatura del material, mientras mantiene su
liquidez, de modo que el material sea aplicable a la trama
200 a la temperatura ajustada.

En consecuencia, es posible impedir que la trama 200
se deforme o rompa por el calor del material. Asi, es

posible evitar la produccién de articulos defectuosocs

[ L%
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cuando el material es aplicado a alta temperatura, con lo
cual es posible aumentar el rendimiento de produccién.

Segun se ha descripto, se han expuesto a titulo
ilustrativo los detalles de varias realizaciones de 1la
presente invencion. Debe entenderse que la descripcidén vy
los dibujos que constituyen parte de esta revelacién no
limitan la invencién. En base a lo revelado, los expertos
en el arte podran  concebir con facilidad wvarias
realizaciones; ejemplos y técnicas de operacidn
alternativas.

Por ejemplo, es posible concebir 1las siguientes
realizaciones adicionales.

Especificamente, resultan aplicables wuna o© més
realizaciones cuando se aplica un material distinto de un
adhesivo © un pigmentc mediante el aparato de aplicacién.

El material puede ser una tinta para patrones de
impresidén como caracteres decorativos sobre prendas, o un
indicador que cambie de color y/u otras propiedades
visuales con el fin de indicar cuando el articulo (por
ejemplo, un pafial) debe ser reemplazado.

Ademas, una o mas realizaciones son aplicables no
solamente a la etapa de pegado de las laminas entre so o al
pegado de una lamina con un absorbente, sinoc ademds a un
paso de aplicacidén de farmacos, lociones, o similares a una
superficie de contacto con la piel de por lo menos una
porcién de 1la prenda, por ejemplo, un elemento de
entrepierna 30A.

Ademas, el método de fabricacién de articulos
absorbentes no se limita a la fabricacién de pafiales
descartables, sino que puede ser aplicado a la fabricacidn
de, por ejemplo, toallas higiénicas, protectores femeninos,
u otros articulos ademas de articulos absorbentes.

En la descripcidén precedente, un mecanisme de

enfriamiento por ejemplo, la unidad enfriadora 121, enfria
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el rodillo de aplicacién 103.

Sin embargo, el mecanismo de enfriamiento puede estar
provisto en el primer rodillo de compresién 104 y/o el
segundo rodillo de compresién 105.

Alternativamente, .el mecanismo de enfriamiento ruede
estar provisto en cualquiera ¢ todos los siguientes:
rodillo de aplicacién 103, primer rodillo de compresién 104,
y segundo rodillo de compresién 105.

En este caso, la temperatura del material puede
reducirse con mayor efectividad que en el caso en el cual
el mecanismo de enfriamiento solamente enfria el rodille de
aplicacidn 103.

En consecuencia, la temperatura del material puede
ser ajustada a una temperatura a la cual el material es
aplicable a la trama 200. En consecuencia, la trama 200 no
se defcrma ni se rompe por el calor del material.

Segun se ha descripto, la presente invencién
naturalmente incluye varias realizaciones que no estéan
descriptas. En consecuencia, el alcance técnico de la
presente invencidén debe determinarse solamente a través de
las reivindicaciones que se acompafian basadas en la
descripcidén precedente.

Que incorporada por completo como referencia la
Solicitud de Patente Japonesa 20038-048651(presentada en 2
de Marzo de 20083).

Aplicabilidad industrial

En consecuencia, de acuerdo a la presente invenciédn,
es posible proveer un aparato de aplicacidén capaz de evitar
la fabricacidén de articulos defectuosos cuando se aplica un
material ligquido como un adhesivo o un pigmento a una trama
continuva, <con lo cual se impide que disminuya el

rendimiento de producciédn.

20
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Reivindicaciones

1. Un aparato de aplicaéién configurado para aplicar un
material de aplicacién a una trama continua transportada,
caracterizado porque comprende:

un rodillo de transferencia configurado para recibir
el material de aplicacién de una unidad de almacenamiento
configurada para almacenar el material de aplicacién;

un rodillo de aplicacién adyacente al rodilleo de
transferencia y configurado para recibir el material de
aplicacién del rodillc de transferencia y aplicar el
material de aplicacién recibido a la trama; y

rodillos de compresién provistos sobre una cara
opuesta de la trama al rodillo de aplicacién y configurados
para presionar -la trama al rodillo de aplicacidén, en tanto

los rodillos de compresién incluyen un primer rodillo
de compresién y un segundo rodillo de compresién que se
provee por debajo del primer rodillo de compresién en una
direccién de transporte de la trama, y

en una vista en planta desde cierta direccidén del eje
de rotacién del primer rodillo de compresién y el segundo
rodilio, la trama pasa por el segundo rodillo de compresidn
mientras es sostenida entre el rodillo de aplicacién y el
segundo rodillo de compresién es transportado de modo que
la trama se incline hacia el segundo rodillo de compresién
desde una linea tangente en un punto de contacto entre el

rodillo de aplicacidén y el segundo rodillo de compresién.

2. El aparato de aplicacién de acuerdo a la Reivindicacién
1, caracterizado porque, en la vista en planta desde la
direccién del eje de rotacién del primer rodillo de
compresién y el segundo rodillo de compresidn, una linea
imaginaria entre un eje de rotacién del primer rodillo de
compresidén y un eje de rotacidén del segundo rodillo de

compresidén cruza una linea circunferencial externa del
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rodillo de aplicacién.

3. El aparato de aplicacién de acuerdo a la Reivindicacién
1, caracterizado porque comprende ademas un rodillc de
alimentacién provisto por debajo del segundo rodillo de
compresidén en la direccién de transporte de la trama, en
tanto

la velocidad de rotacién del rodillo de alimentacidén

€s mayor que la velccidad de transporte de la trama.

4. El aparato de aplicacién de acuerdo a la
Reivindicacién 1, caracterizado porgue el rodillo de
aplicacién incluye un mecanismo de enfriamiento configurado
para fijar la temperatura del material de aplicacién por
debajo de aquella al momento de recibir el rodillo de

transferencia el material de aplicacién del depdsito.

Buenos Aires, marzo de 2010

p.p. UNICHARM CCORPORATION

23
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Resumen de la invencién

Una ftrama (200) pasa por un segundo rodillo de
compresién (105) mientras es sostenida entre un rodillio de
aplicacidén (103) y el segundo rodillo de compresién (105)
es transportado de modo que la trama (200) se incline hacia
el segundo rodillo de compresién f105) desde una linea
tangente (1) en un punto de contacto entre el rodillo de
aplicacidén (103) y el segundo rodillo de compresién (105).
La velocidad de rotacidén (V1) de un primer rodillo de
compresién (104) es igual a la velocidad de transporte (Vyp)
de la trama (200). La wvelocidad de rotacidén (V2) del
segundo rodillc de compresién (105) es igual a la velocidad
de transporte (Vup) de la trama (200). La velocidad de
rotacidén (V3) del rodillo de alimentééién {106) es mayor

F “que la velocidad de transporte (Vy,) de la trama (200).

24
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DESCRIPTION

Title of Inventicn

APPLICATION APPARATUS AND METHOD

Technical Field

The present disclosure relates to an application
apparatus and an application method which apply a liquid or
liquetied or fluidic material, such as an adhesive agent or

a pigment, to a continuous web.

Background Art

An abscrbent article such as a disposable pants-type
diaper mainly includes a liquid-permeable top sheet, a
bottom sheet, and an absorber.

The top sheet is adapted to come into contact with the
skin of a wearer of the absorbent article. The bottom sheet
is provided outside the top sheet. The absorber is provided
between the top sheet and the bottom sheet for absorbing
excretion from the wearer.

The teop sheet, the bottom sheet, and the absorber are
bonded with each other with an adhesive agent. Some
disposable diapers for infants include various patterns
which are printed on an inner or outer surface of the
bottom sheet.

There is a known application apparatus in which a
material, such as an adhesive agent or a pigment melt by
heat, is transferred onto a transfer roll through a roil
coater, and then the material transferred tc the transiesr
roll is transferred to a web such as a nonwoven fabric (see,
for example, Patent Literature 1).

The inventors have discovered that a liquid-

impermeable sheet such as a bottom sheet may be deformed or
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broken by the heat of the material melt by heat because the
sheet has thermo-plasticity.

Moreover, under certain conditions of viscosity of the
adhesive (or melt pigment), strength of the sheet, or a
conveyance speed of the web, the material to be transferred
to the sheet may remain sticking to a roll, and thus the
sheet becomes entangled with the roll. As a result,

defective products are produced.
Citation List

Patent Literature
—tPatent—IiteraterePTL 14+: Japanese Patent Applicaticn
Publication Neo. 2001-1576%91 (p. 3, Fig. 4)

Summary

In a first aspect of the present invention, an
application appératus for applying a material to a
continuous web being conveyed in a conveyance direction,
comprises: an application roll configured to receive the
material and apply the received material to the web; and
press rolls provided on an opposite side of the web to the
application roll and configured to press the web against
the application roll. The press rolls include a first press
roll which is provided on an upstream side and a second
press roll which is provided on a downstream side of the
application roll in the conveyance direction of the web.

In a second aspect‘of the present invention, an
application method of applying a material to a continuous
web being conveyed in a conveyance direction, comprises:
recelving the material on an application roll; and applying
the received material from the application roll conto the

web, while pressing the web against the application roll by
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press rolls provided on an opposite side of the web to the
application roll. The press rolls include a first press
roll which is provided on an upstream side and a second
press roll which is provided on a downstream side of the

application roll in the conveyance direction of the web.

Brief Description of THE Drawings

iFig. 1j Fig. 1 is a partially cutaway, perspective view of
an absorbent article according to one or more embodiments.
{Fig. 2] Fig. 2 is a diagram for illustrating a method of
manufacturing an absorbent article according to one or more
embodiments. ‘

IFig. 3] Fig. 3 is a perspective view of an application
apparatus for manufacturing an absorbent article according
to one or more embodiments.

[Fig. 4] Fig. 4 is a side view of the application apparatus
of FIG. 3 as seen along a rotation axis of a first press
roll of the apparatus.

[Fig. 5] Fig. 5 is a block diagram of the application

apparatus.

Detailed Description

Hereinafter, a method of and an apparatus for
manufacturing an absorbent article, according to one or
more embodiments of the present invention, will be
described with reference to the drawings.

Note that, in the following description of the
drawings, same or similar reference signs denote same or
similar 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 should be determined in consideration of the

following description. Moreover, the drawings do not

YA
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necessarily reflect the real-life dimensional relationships
and ratios of components.

First, a structure of an absorbent article 1 according
to one or more embodiments will be described with reference
to Fig. 1 which is a partially cut-away perspective view
showing the absorbent article 1. 1In the particularly
illustrated embodiment, the absorbent article 1 is a pants-
type disposal diaper for adults.

As shown in Fig. 1, the absorbent article 1 is formed
mainly of a top sheet 2, a back sheet 3, an absorber 4, and
a waterproof sheet 5,

The top sheet 2 is configured to come into contact
with a skin of a person wearing the absorbent article 1
(hereinafter, referred to as “wearer”). As the top sheet 2,
a liquid-permeable sheet, such as a non-woven fabric or a
perforated plastic film, is used.

The back sheet 3 is provided outside the top sheet 2,
in other words, the back sheet is provided at the side
farther from the wearer than top sheet 2. As the back sheet
3, a non-woven fabric or the like is used.

The absorber 4 is provided between the top sheet 2 and
the back sheet 3, and is configured to absorb excretion of
the wearer. As the absorber 4, a mixture of comminuted wood
pulp and superabsorbent polymer particles, or the like, is
used.

The waterproof sheet 5 is provided between the back
sheet 3 and the absorber 4, and does not allow excretion of
the wearer to permeate therethrough.

The absorbent article 1 as described above is formed
by combining: a front waistline portion 10 to be fitted to
the front waist of the wearer; a back waistline portion 20
to be fitted to the back waist of the wearer; and the

crotch portion 30 to be fitted to the crotch of the wearer.

%5
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Note that, leg-surrounding openings 40 are formed
respectively at sides of the crotch portion 30, and the
legs of the wearer are to be inserted through the leg-
surrounding openings 40.

The front waistline portion 10 and the back waistline
portion 20 are united by joint portions 50, and thus form a
waistline opening 60 to be fit around the body of the wearer.

A waist gather 6A made of rubber strands or the like
having stretchability is provided in the peripheral edges of
the front waistline portion 10 and the back waistline portion
20.

For example, the front waistline peortion 10 and the
back waistline portion 20 may be provided with the waist
gather 6A to be thus stretchable in a cross direction
crossing a front-to-back direction extending from the front
walstline portion 10 to the back waistline portion 20, or may
themselves be formed of sheets having stretchability to be
thus stretchable in the cross direction.

The crotch porticn 30 is provided between the front
waistline portion 10 and the back waistline portion 20.

Leg gathers 6B each made of rubber strands or the like
having stretchability are provided respectively at the sides
of the crotch portion 30.

For example, the crotch portion 30 may be provided with
the leg gathers 6B to be thus stretchable in the front-to-
back direction of the absorbent article 1, or may itself be
formed of a sheet having stretchability to be thus
strefchable in the front-to-back direction of the absorbent
article 1.

Next, a method of manufacturing an absorbent article 1
according to one or more embodiments will be described with
reference to Fig. 2 which is an explanatory view for

explaining a relevant part of the absorbent article

2
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manufacturing method.

As shown in Fig. 2, the method of manufacturing the
absorbent article 1 includes at least a waistline forming
step S1, an absorber transferring step S2, a leg-surrounding
opening forming step S3, a folding step S4, a joining step S5,
and a cutting step 36.

In the waistline forming step S1, a web 7 is formed by
disposing gathers (the waist gather 6A and/ér the leg gathers
GB) between a web 7A and a web 7B. The web 7 is to be
processed into the front waistline portion 10 and the back
waistline portion 20.

Note that, the web 7 (the webs 7A and 7B) being
conveyed is stretchable in a cross direction CD (a width
direction} orthogonal to a conveyance direction MD (Machine
Direction) of the web 7.

In addition, the web 7 is asymmetrical with respect to
a center line CL that bisects a width in the cross direction
CD of the web 7 and extends in the conveyance direction MD of
the web 7.

In the absorber transferring step S2, a crotch portion
member 30A to be processed into the crotch portion 30 is
transferred onto the web 7, specifically, between the front
waistline portion 10 and the back waistline portion 20, after
the waistline forming step S1. Note that, the crotch porticn
member 30A is formed of the back sheet 3 and the absorber 4.

In the leg-surrounding opening forming step S3, the
leg-surrounding openings 40 (so-called leg holes) are formed
by cutting the web 7 (the webs 7A and 7B) after the absorber
transferring step S2.

Note that, the leg-surrounding openings 40 are not
necessarily formed by cutting only the web 7 (the webs 7A and
TB), but may altermatively be formed by cutting the back

sheet 3 forming the crotch portion member 30A together with
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the web 7A and the web 7B.

Here, the absorber transferring step S2 and the leg-
surrounding opening forming step S3 may be performed in the
reverse order.

In the folding step S4, the web 7 is folded in half
along a folding line extending in the conveyance direction MD
of the web 7, by bringing a side edge 10A of the front
waistline portion 10 in the web 7 toward a side edge 20A of
the back waistline portion 20 in the web 7, after the leg-
surrounding opening forming step S3.

Note that, in the particularly illustrated embodiment,
the folding line is the same as the center line CL. Moreover,
the folding line does not necessarily coincide with the
center line CL, and may be offset from the center line CL
toward the side edge 10A or toward the side edge 20A.

In the joining step S5, the folded parts of the web 7
are joined at joint regions 50A to be processed into the
joint portions 50 of the absorbent article 1 by an ultrasonic
treatment or a heat treatment, after the folding step S4.

Note that the joint regions 50A respectively indicate
regions at both sides of an imaginary line SL in the
conveyance direction MD. The imaginary line SL indicates a
cutting 1line extending in the width direction CD.

In the cutting step S6, the web 7 in which the joint
regions 50A have been joined is cut along the imaginary line
SL after the joining step $5. As a result, the absorbent
article 1 is manufactured.

In the waistline forming step S1, the web 7A and the
web 7B are overlaid one upon another, sandwiching the waist
gathers 6A and/or the leg gathers 6B therebetween. Then,
the web 7A and the web 7B are joined to each other with
adhesive or the like.

In addition, in the absorber transferring step $S2, the
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crotch portion member 30A transferred ontoc the web 7 (the
web formed of the overlaid webs 7B and 7A) having the leg-
surrounding openings 40 formed therein is joined to the web
7 with adhesive or the like.

The crotch member 30A includes the bottom sheet 3 and
the absorber 4. Although not illustrated in Fig. 2, the
waterproof sheet 5 is provided between the bottom sheet 3
and the absorber 4. The bottom sheet 3 and the absorber 4
are bonded with each other with an adhesive or the like.
Similarly, the absorber 4 and the waterproof sheet 5 are
jointed with each other with an adhesive or the like.

Note that some products include the waterproof sheet

[91]

having patterns such as characters on an inner surface and
the like of the waterproof sheet 5. In such products, a
pigment for drawing the patterns sometimes serves as an
adhesive at the same time.

An application apparatus 100, described below, which
applies materials such as an adhesive agent or a pigment
can be used in a waistline forming step S1, an absorber
transferring step S2, and a step of forming a web 7B by
disposing a plurality of sheets and the like in Fig. 2.

Fig. 3 is a perspective view of an application
apparatus 100 according to one or more embodiments. The
application apparatus 100 includes a handover roll 102, an
application roll 103, a first press roll 104, a second
press roll 105 and a feed roll 106 (see Fig. 4).

The handover roll 102 is configured to receive a

material from a storage 101 in which the material is stored.

The material is transferred to the sﬁrface of the handover
recll 102 from the storage 101. The handover roll 102 is
provided adjacent to the application roll 103 and is
configured to transfer the received material to the

application roll 103.
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The handover roll 102, for example, is a gravure
coater on which concave-convex surface is formed.

The application roll 103 is provided adjacent tc the
handover roll 102. The application roll 103 is configured
to receive the material from the handover roll 102.

The application roll 103 has a cooling mechanism which
performs control so that the temperature of the material
should be lower than that at the time when the handover
roll 102 receives the material from the storage unit 101.

Then, the application roll 103 is configured to apply
the received material to the web 200. The web 200 is
equivalent to, for example, the sheet constituting the
crotch member 30A or the web 7B.

The first press roll 104 and the second press roll 105
are provided on the opposite side of the web 200 to the
application roll 103. The first press roll 104 is
positioned on the upstream side while the second press roll
105 is pesitioned on the downstream side of the application
roll 103 in the conveyance direction of the web 200.

The first press roll 104 and the second press roll 105
are configured to press the web 200 against the application
roll 103.

The second press roll 105 is provided downstream of
the first press roll 104 in the conveyance direction MD of
the web 200.

The feed roll 106 is provided downstream of the second
press roll 105 in the conveyance direction MD of the web
200.

In the above-described application apparatus 100, the
first press roll 104 and the second press roll 105 are
configured to press the web 200 against the application
roll 103.

The web 200 is conveyed in the conveyance direction MD
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in the state where the web winds around one portion of the
outer circumference of the application roll 103.

While the web 200 winds around the one portion of the
application roll 103, the material is transferred from the
application roll 103 to the web 200. Thus, an applied
region 300 where the material is applied to the web is
formed on the surface of the web 20.

Fig. 4 is a side view seen along the rotation axis
direction of the first press roll 104 and the second press
roll 105.

As shown in Fig. 4, a tangent line at a point of
contact between the application roll 103 and the second
press roll 105 is “1”~,

The application apparatus 100 is configured to convey
the web 200 in such a manner that the web 200 is inclined
toward the second press roll 105 from the tangent line 1,
the web 200 passing the second press roll 105 while being
held between the application roll 103 and the second press
roll 105.

In other words, the conveyance direction MD of the web
200 after the material is applied does not overlap with the
tangent line 1.

Additionally, as shown in Fig. 4, an imaginary line L
connecting the rotation axis of the first press roll 104
and the rotation axis of the second press roll 105
intersects the outer circumferential line of the
application roll 103. .

In Fig. 4, a rotation speed V1 of the first press roll
104 is equal to a conveyance speed Vy of the web 200
upstream of the first press rcll 104.

A rotation speed V2 of the second press roll 105 is
equal to the conveyance speed Vyp of the web 200.

A rotation speed V3 of the feed reoll 106 is higher
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than the conveyance velocity Vup of the web 200.

Although it is not shown in Fig. 4, a driving roll
which drives the web 200 at the speed Vy is provided
downstream of the feed roll 106.

Fig. 5 is a block diagram of the application apparatus
100,

The application apparatus 100 includes a cooler unit
121 configured to cool the application roll 103, and a
temperature controller unit 122 configured to control a
temperature of the cooler unit 121.

Moreover, the application apparatus 100 includes a
rotation speed controller unit 123 confiqured to detect the
conveyance speed Vyp, and to perform control so that the
rotation speed V3 of the feed roll 106 should be higher
than the conveyance speed Vy of the web 200.

According to the above configuration, the applicatiocon
rell 103 is configured to set the temperature of the
material lower than that at the time when the handover roll
102 receives the material from the storage unit 101.

The application roll 103 is configured to apply the
material at the lowered temperature to the web 200.

In other words, in the embodiment, the cooler unit 121
and the temperature controller unit 122 constitute a
cooling mechanism.

In the embodiment, a melting point of the material is
approximately 40°C. The application has ccatable viscosity
in an application temperature from 65°C to 150°C. The
temperature of the cooling mechanism is higher than the
melting point, and is at least 5°C lower than the
application temperature.

As described above, since the web 200 is pressed by
the first press roll 104 and the second press roll 105

against the application roll 103, the web 200 can receive
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the material securely from the application roll 103.

Also, the application apparatus 100 according to one
or more embodiments conveys the web 200 in such a manner
that the web 200 is inclined toward the second press roll
105 from the tangent line 1 at the point of contact between
the application roll 103 and the second press roll 105, the
web 200 passing the second press roll 105 while being held
between the application roll 103 and the second press roll
105.

This enables the web 200 to securely receive the
material from the application roller 103, and prevents the
web 200 after the application of the material from sticking
to the application roll 103 and winding around the
application roll 103.

In addition, the imaginary line L connecting between
the rotation axis of the first press roll 104 and the
rotation axis of the second press roll 105 intersects the
outer circumferential line of the application roll 103.

Thus, the web 200 is securely pressed against one
portion of the circumference of the application roll 103,
s0 that the web 200 can securely receive the material from
the application roll 103.

In the application apparatus 100, since the rotation
speed V3 of the feed roll 106 is controlled soc as to be
higher than the conveyance speed Vy, of the web 200, the web
200 is stretched in the conveyance direction. Accordingly,
the web 200 can securely come off the application roll 103,
without sticking to the application roll 103 and winding
around the application roll 103. In addition, the
application apparatus 100 includes the cooling mechanism.
The cooling mechanism adjusts a temperature of the material,
while maintaining its liquidity, such that the material is

applicable to the web 200 at the adjusted temperature.
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Accordingly, the web 200 can be prevented from being
deformed or broken by the heat of the material. Thus, the
defective products produced when the material is applied at
high temperature can be prevented, so that a vield in
production can be increased.

As described above, the details of several embodiments
of the present invention have been exemplarily disclosed.
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 art may easily come up with various alternative
embodiments, examples and operation techniques.

For example, following additional embodiments can be
envisaged.

Specifically, one or more embodiments are applicable
to the case where a material other than an adhesive or a
pigment is applied by the application apparatus.

The material may be an ink for printing patterns such
as decorative characters on wearing articles, or an
indicator which changes color and/or other visual
properties to indicate when the article (e.g., a diaper)
needs to be exchanged.

In addition, oneormore embodiments are applicable not
only to a step of bonding sheets with each other or bonding
a sheet with an absorber, but also to a step of applying
drugs, lotions, or the like to a skin-contactable surface
of at least a portion of the wearing article, e.g., a crotch
member 30A.

In addition, the method of manufacturing absocrbent
articles 1s not limited to the manufacturing of disposable
diapers, but may be used for manufacturing, for example,
sanitary napkins, panty liners, or articles cther than

absorbent articles.
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In the foregoing description, a cooling mechanism e.qg.,
the cooler unit 121, cools the application roll 103.

However, the cooling mechanism may be provided in the
first press roll 104 and/or the second press roll 105.

Alternatively, the cooling mechanism may be provided
in any one or all of the application roll 103, the first
press roll 104, and the second press roll 105.

In this case, the temperature of the material can he
more effectively decreased than in the case where the
cooling mechanism only cools the application roll 103.

Accordingly, the temperature of the material can be
adjusted to a temperature at which the material is
applicable to the web 200. Consequently, the web 200 is
prevented from being deformed or broken by the heat of the

material.

As described above, the present invention naturally

includes various 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
based on the description.

The entire content of Japanese Patent Application
2005-048651 (filed on March 2, 2009) is incorporated herein

by reference.

Industrial Applicability

Therefore, according toc the present invention, it is
possible to provide an application apparatus capable of
preventing products from being defective when a liquid
material such as an adhesive or a pigment is applied to a
continuous web, and whereby capable of preventing a yield

in production from decreasing.
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Reference EignSigns List
1 absorbent article
2 top surface sheet
3 bottom surface sheet
5 4 absorber
5 waterproof sheet
6 gather
64 waist gather
6B leg gather
10 7A, 7B web
10 front waistline portion
. 20 back waistline portion
30 crotch peortion
40 leg-surrounding openings
15 50 joint portions
60 waistline openings

100 application device
101 storage
102 handover roll
20 103 application roll
104 first press roll
. 105 second press roll
i06 feed roll
121 cooler
25 122 temperature controller
123 rotation speed controller
200 web

300 applied region
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CLAIMS

(Claim 1)
An application apparatus confiqured to apply an
5 application material to a continuous web being conveyed,
comprising:

a handover roll configured to receive the application
material from a storage unit configured to store the
application material;

10 an application roll provided adjacent to the handover
roll and configured to receive the application material
from the handover roll and apply the received application
material to the web; and

press rolls provided on an opposite side of the web to

15 the application roll and configured to press down the web
to the application roll, wherein

the press rolls include a first press roll and a
second press roll which is provided downstream of the first
press roll in a conveyance direction of the web, and

20 in a plan view seen from a rotation axis direction of
the first press roll and the second roll, the web passing
the second press roll while being held between the
application roll and the second press roll is conveyed in
such a manner that the web is inclined toward the second

25 press roll from a tangent line at a point of contact

between the application roll and the second press roll.

[Claim 2]
The application apparatus according to claim 1,
30 wherein, in the plan view seen from the rotation axis
direction cof the first press roll and the second press roll,
an imaginary line connecting between a rotation axis of the

first press roll and a rotation axis of the second press
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roll intersects an outer circumferential line of the

application roll.

[Claim 3]
The application apparatus according to claim 1,
further comprising a feed roll provided downstream of the

second press roll in the conveyance direction of the web,

wherein

a rotation speed of the feed roll is higher than a

conveyance speed of the web.

[Claim 4]
The applicaticn apparatus according to claim 1,

wherein the application roll includes a cooling mechanism

configured to set a temperature of the application material

to be lower than that at the time when the handover roll

receives the application material from the storage.

4é



NIWNS3Y
S3TONI



10

18

ABSTRACT

A web (200) passing a second press roll (105) while
being held between an application roll (103) and the second
press roll (105) is conveyed in such a manner that the web
(200) is inclined toward the second press roll (105) from a
tangent line (1) at a point of contact between the
application roll (103) and the second press roll (105). A
rotation speed (V1) of a first press roll (104) is equal to
a conveyance speed (Vyp) of the web (200). A rotation speed
(V2) of the second press roll {(105) is equal to the
conveyance speed (Vyp) of the web (200)}. A rotation speed
(V3) of a feed roll (106) is higher than the conveyance
speed (Vup) of the web (200).
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DESCRIPTION

Title of Invention

APPLICATION APPARATUS AND METHOD

Technical Field

The present disclosure relates to an application
apparatus and an application methed which apply a liquid
or liquefied or fluidic material, such as an adhesjive

agent or a pigment, to a continucus web.

Background Art

An absorbent article such as a disposable pants-type
diaper mainly includes a ligquid-permeable top sheet, a
bottom sheet, and an absorber.

The top sheet is adapted to come into contact with
the skin of a wearer of the absorbent article. The bottom
sheet is provided outside the top sheet. The absorber is
provided between the top sheet and the bottom sheet for
absorbing excretion from the wearer.

The top sheet, the bottom sheet, and the absorber
are bonded with each other with an adhesive agent. Some
disposable diapers for infants include various patterns
which are printed on an inner or outer surface of the
bottom sheet.

There is a known application apparatus in which a
material, such as an adhesive agent or a pigment melt by
heat, i1s transferred onto a transfer roll through a roll

coater, and then the material transferred to the transfer
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roll is transferred to a web such as a nonwoven fabric
(see, for example, Patent Literature 1).

The inventors haﬁe discovered that a liquid-
impermeable sheet such as a bottom sheet may be deformed
or broken by the heat of the material melt by heat because
the sheet has thermo-plasticity.

Moreover, under certain conditions of viscosity of
the adhesive (or melt pigment), strength of the sheet, or
a conveyance spee& of the web, the material to be
transferred to the sheet may remain sticking to a roll,
and thus the sheet becomes entangled with the roll. As a

result, defective products are produced.
Citation List

Patent Literature
PTL 1: Japanese Patent Application Publication No. 2001-

157691 (p. 3, Fig. 4)

Summary

In a first aspect of the present invention, an
application apparatus for applyving a material to a
continuous web being conveyed in a conveyance direction,
comprises: an application roll configured to receive the
material and apply the received material to the web; and
press rolls provided on an opposite side of the web tc the
applicaticon roll and configured to press the web against
the application roll. The press rolls include a first

press roll which is provided on an upstream side and a
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second press roll which is provided on a downstream side
of the application roll in the conveyance direction of the
web. |

In a second aspect of the bresent invention, an
application method of applying a material to a continuous
web being conveyed in a conveyance direction, comprises:
receiving the material on an application roll; and
applying the received material from the application roll
onto the web, while pressing ﬁhe web agaiﬂst the
applicaﬁion roll by press rolls provided on an opposite
side of the web to the application roll. The press rolils
include a first press roll which is provided on an
upstream side and a second press roll which is provided on
a downstream side of the application roll in the

conveyance direction of the web.

Brief Description of Drawings

[Fig. 1], Fig. 1 is a partially cutaway, perspective view
of an absorbent article according to one or more
embodiments.

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

[Fig. 3] Fig. 3 is a perspective view of an application
apparatus for manufacturing an absorbent article accordiig
to one or more empodiments.

[Fig. 4] Fig. 4 is a side view of the application
apparatus of FIG. 3 as seen along a rotation axis of a

first press roll of the apparatus.

&4
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[Fig. 5] Fig. 5 is a block diagram of the application

apparatus.

Detailed Degcription

Hereinafter, a method of and an apparatus for
manufacturing an absorbent article, according to one or
more embodiments of the present invention, will be
described with reference to the drawings.

Note that, in the following description of the
drawings, same or similar reference signs dencte same or
similar elements and porticns. In addition, it éhould be
noted that the drawings are schematic and are not to scale
unless otherwise specified. Therefore, specific
dimensions and the like should be determined in
consideration of the following description. Moreover, the
drawings do not necessarily reflect the real-life
dimensional relationships and ratios of components.

First, a structure of an absorbent article 1
according to one or more embodiments will be described
with reference to Fig. 1 which is a partially cut-away
perspective view showing the absorbent article 1. In the
particularly illustrated embodiment, the absorbent article
1 is a pants-type disposal diaper for adults.

As shown in Fig. 1, the absorbent article 1 is
formed mainly of a top sheet 2, a back sheet 3, an
absorber 4, and a waterproof sheet 5.

The top sheet 2 is configured to come into contact
with a skin of a person wearing the absorbent article 1

(hereinafter, referred to as “wearer”). As the top sheet
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2. a liquid-permeable sheet, such as a non-woven fabric or
a perforated plastic film, is used.

The back sheet 3 is proﬁided outside the top sheet 2,
in other words, the back sheet is provided at the side
farther from the wearer than top sheet 2. As the back
sheet 3, a non-woven fabric or the like is used.

The absorber 4 is provided between the top sheet 2
and the back sheet 3, and is configured to absorb
excretion of the wearer. As the absorber 4, a mixturé of:
comminuted wood pulp and superabsorbent polymer particles,
or the like, is used.

The waterproof sheet 5 is provided between the back
sheet 3 and the absorber 4, and does not allow excretion
of the wearer to permeate therethrough.

The absorbent article 1 as described above is formed
by combining: a front waistline portion 10 to be fitted to
the front waist of the wearer; a back waistline portion 20
to be fitted to the back waist of the wearer; and the
crotch portion 30 to be fitted to fhe crotch of the wearer.

Note that, leg-surrounding openings 40 are formed
respectively at sides of the crotch portion 30, and the
legs of the wearer are to be inserted through the leg-
surrounding openings 40.

The front waistline portion 10 and the back waistline
portion 20 are united by joint portions 5¢, and thus form a
waistline opening 60 to be fit around the body of the

wedrer.

A waist gather 6A made of rubber strands or the like

. having stretchability is provided in the peripheral edges

4
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of the front waistline portion 10 and the back waistline
portion 20.

For example, the front waiétline portion 10 and the
back waistline portion 20 may be provided with the waist
gather 6A to be thus stretchable in a c¢cross direction
crossing a front-to-back direction extending from the front
waistline portion 10 to the back waistline portion 20, or
may themselves be formed of sheets having stretchability to
be thus stretchable in the cross direction.

The crotch portion 30 is provided between the front
waistline portion 10 and the back waistline portion 20.

Leg gathers 6B each made of rubber strands or the
like having stretchability are provided respectively at the
sides of the crotch portion 30.

For example, the crotch portion 30 may be provided
with the leg gathers 6B to be thus stretchable in the
front-to-back direction of the absorbent article 1, or may
itself be formed of a sheet having stretchability to be
thus stretchable in the front-to-back direction of the
absorbent article 1.

Next, a method of manufacturing an absorbent article
1 according to one or more embodiments will be described
with reference to Fig. 2 which is an explanatory view for
explaining a relevant part of the absorbent article
manufacturing method.

As shown in Fig. 2, the method of manufacturing the
absorbent article 1 includes at least a waistline forming
step S1, an absorber transferring step S2, a leg-

surrounding opening forming step S3, a folding step 54, =

6t
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joining step 85, and a cutting step S6.

In the waistline forming step S1, a web 7 is formed
by disposing gathers (the waist gatﬁer 6A and/or the leg
gathers 6B) between a web 7A and a web 7B. The web 7 is to
be processed into the front waistline portion 10 and the
back waistline portion 20.

Note that, the web 7 (the webs 72 and 7B) being
conveyed is stretchable in a cross direction CD {a width
direction) orthogonal to a conveyance direction MD (Machine
Direction) of the web 7.

In addition, the web 7 is asymmetrical with respect
te a center line CL that bisects a width in the cross
direction CD of the web 7 and extends in the conveyance
direction MD of the web 7.

In the absorber transferring step 52, a crotch
portion member 30A to be processed into the crotch pertion
30 is transferred onto the web 7, specifically, between the
front waistline portion 10 and the back waistline portion
20, after the waistline forming step S1. Note that, the
crotch portion member 302 is formed of the back sheet 3 and
the absorber 4.

In the leg-surrounding opening forming step 853, the
leg-surrounding openings 40 (so-called leqg holes) are
formed by cutting the web 7 (the webs 7 and 7B) after the
absorber transferring step S2.

Note that, the leg-surrounding openings 40 are not
necessarily formed by cutting only the web 7 (the webs 7A
and 7B), but may alternatively be formed by cutting the

back sheet 3 forming the crotch portion member 30A together
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with the web 7A and the web 7B.

Here, the absorber transferring step 52 and the leg-
surroundlng opening forming step 383 may be performed in the
reverse order.

In the folding step S4, the web 7 is folded in half
along a folding line extending in the conveyance direction
MD of the web 7, by bringing a side edge 10A of the front
waistline portion 10 in the web 7 toward a side edge 20A of
the back waistline portion 20 in the web 7, after the leg-
surrounding opening forming step S3.

Note that, in the particularly illustrated embodiment,
the folding line is the same as the center line CL.
Moreover, the folding line does not necessarily coincide
with the center line CL, and may be offset from the center
line CL toward the side edge 10A or toward the side edge
204.

In the joining step S5, the folded parts of the web 7
are jolned at joint regions 50A to be processed into the
joint portions 50 of the absorbent article 1 by an
ultrasonic treatment or a heat treatment, after the folding
step 84.

Note that the joint regions S50A respectively indicate
regicns at both sides of an imaginary line SL in the
conveyance direction MD. The imaginary line SL indicates a
cutting line extending in the width direction CD.

In the cutting step S6, the web 7 in which the joint
regions 50A have been joined is cut along the imaginary
line SL after the joining step 85. BAs a result, the

absorbent article 1 is manufactured.
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In the waistline forming step S1, the web 7A and the
web 78 are overlaid one upon another, sandwiching the
waist gathers 6A and/or the leg gathers éB therebetween.
Then, the web 7A and the web 7B are joined to each other
with adhesive or the like.

In addition, in the absorber transferring step 82,
the crotch portion member 30A transferred onto the web 7
{the web formed of the overlaid webs 7B and 7A) having the
leg-surrounding openings 40 formed therein is joined to
the web 7 with adhesive or the like.

The crotch member 30A includes the bottom sheet 3
and the absorber 4. Although not illustrated in Fig. 2,
the waterproof sheet 5 is provided between the bottom
sheet 3 and the absorber 4. The bottom sheet 3 and the
absorber 4 are bonded with each other with an adhesive or
the like. Similarly, the absorber 4 and the waterproof
sheet S5 are jointed with each other with an adhesive or
the like.

Note that some products include the waterproof sheet
5 having patterns such as characters on an inner surface
and the like of the waterproof sheet S. 1In such products,
a pigment for drawing the patterns sometimes serves as an
adhesive at the same time.

An application apparatus 100, described below, which
applies materials such as an adhesive agent or a pigment
can be used in a waistline forming step $1, an absorber
transferring step S2, and a step of forming a web 7B by
disposing a plurality of sheets and the like in Fig. 2.

Fig. 3 is a perspective view of an application
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apparatus 100 according to one or more embodiments. The
application apparatus 100 includes a handover roll 102, an
appliéation roll 103, a first press roll 1d4, a second
press roll 105 and a feed roll 106 (see Fig. 4).

The handover roll 102 is configured to receive a
material from a storage 101 in which the material is
stored. The material is transferred to the surface of the
handover roll 102 from the storage 101. The handover roll
102 is provided adjacent to the application roll 103 and
is configured to transfer the received material to the
application roll 103.

. The handover roll 102, for example, is a gravure
coater on which concave-convex surface is formed.

The application roll 103 is provided adjacent te the
handover roll 102. The application roll 103 is configured
to receive the material from the handover roll 102.

The application roll 103 has a cooling mechanism
which performs control so that the temperature of the
material should be lower than that at the time when the
handover roll 102 receives the material from the storage
unit 101.

Then, the application roll 103 is configured to
apply the received material to the web 200. The web 200
is equivalent to, for example, the sheet constituting the
crotch member 30A or the web 7B.

The first press roll 104 and the second press rocll
105 are provided on the opposite side of the web 200 to
the application roll 103. The first press roll 104 is

positioned on the upstream side while the second press

n
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roll 105 is positioned on the downstream side of the
application roll 103 in the conveyance direction of the
web 200.7 - -

The first press roll 104 and the second press roll

105 are configured to press the web 200 against the

application roll 103.

The second press roll 105 is provided downstream of
the first press roll 104 in the conveyance direction MD of
the wely 200.

The feed roll 106 is provided downstream of the
second press roll 105 in the conveyance direction MD of -
the web 200.

In the above-described application apparatus 100,
the first press roll 104 and the second press roll 105 are
configured to press the web 200 against the application
roll 103.

The web 200 is conveyed in the conveyance direction
MD in the state where the web winds around one portion of
the outer circumference of the application roll 103.

While the web 200 winds around the one portion of
the application roll 103, the material is transferred from
the application roll 103 to the web 200. Thus, an applied
region 300 where the material is applied to the web is
formed on the surface of the web 20.

Fig. 4 is a side view seen along the rotation axis
direction of the first press roll 104 and the second press
roll 105.

As shown in Fig. 4, a tangent line at a point of

contact between the application rell 102 and the second

EYA
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press rell 1065 is “17.

The application apparatus 100 is configured to
convey therweb 200 in such a manner that the Weﬁ 200 is
inclined toward the second press roll 105 from the tangent
line 1, the web 200 passing the second press roll 105
while being held between the application roll 103 and the
second press roll 105.

In other words, the conveyance direction MD of the
web 200 after the material is applied does not overlap
with the tangent line 1.

Additionally, as shown in Fig. 4, an imaginary line
L connecting the rotation axis of the first press roll 104
and the rotation axis of the second press roll 105
intersects the outer circumferential line of the
application roll 103.

In Fig. 4, a rotation speed V1 of the first press
roll 104 is eqgual to a conveyance speed Vyp of the web 200
upstream of the first press roll 104.

A rotation speed V2 of the second press roll 105 is
equal to the conveyance speed Vyp of the web 200.

A rotation speed V3 of the feed roll 106 is higher
than the conveyance velocity Vyp of the web 200.

Although it is not shown in Fig. 4, a driving roll
which drives the web 200 at the speed Vip is provided
downstream of the feed roll 106.

Fig. 5 is a block diagram of the application
apparatus 100.

The application apparatus 100 includes a cooler unit

121 configured to cool the application roll 103, and a
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temperature controller unit 122 configured to control a
temperature of the ccooler unit 121.

Moreovef, the application apparatus 100 inclﬁdes 2
rotation speed controller unit 123 configured to detect
the conveyance speed Vup and to perform control so that
the rotation speed V3 of the feed roll 106 should be
higher than the conveyance speed Vi, of the web 200.

According to the above confiquration, the
application roll 103 is configured to set the temperature
of the material lower than that at the time when the
handover roll 102 receives the material from the storage
unit 101.

The application roll 103 is configured fo apply the
material at the lowered temperature to the web 200.

In other words, in ﬁhe embodiment, the cooler unit
121 and the temperature controller unit 122 constitute a
cooling mechanism.

In the embodiment, a melting point of the material
is approximately 40°C. The application has coatable
viscosity in an application temperature from 65°C to 150°C.
The temperature of the cooling mechanism is higher than
the melting point, and is at least 5°C lower than the
application temperature.

As described above, since the web 200 is pressed by
the first press roll 104 and the second press roll 105
against the application roll 103, the web 200 can receive
the material securely from the application roll 103.

Also, the application apparatus 100 according to one

or more embodiments conveys the web 200 in such a manner
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that the web 200 is inclined toward the second press roll
105 from the tangent line 1 at the point of contact
between the appiication roll 103 and the second press roll
105, the web 200 passing the second press roll 105 while
being held between the application roll 103 and the second
press roll 105.

This enables the web 200 to securely receive the
material from the application roller 103, and prevents the
web 200 after the application of the material from
sticking to the application roll 103 and winding around
the application roll 103.

In addition, the imaginary line L connecting between
the rotation axis of the first press roll 104 and the
rotation axis of the second press roll 105 intersects the
outer circumferential line of the application roll 103.

Thus, the web 200 is securely pressed against one
portion of the circumference of the application roll 102,
so that the web 200 can securely receive the material fromw
the application roll 103.

In the application apparatus 100, since the rotation
speed V3 of the feed roll 106 is controlled so as to be
higher than the conveyance speed Vyp of the web 200, the
web 200 is stretched in the conveyance direction.
Accordingly, the web 200 can securely come off the
application roll 103, without sticking to the application
roll 103 and winding around the application roll 103.

In addition, the application apparatus 100 includes
the cooling mechanism. The cocling mechanism adjusts a

temperature of the material, while maintaining its
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liquidity, such that the material is applicable to the web
200 at the adjusted temperature.

Accordingly,‘the web 200 can be prevented from being
deformed or broken by the heat of the material. Thus, the
defective products produced when the material is applied
at hiéh temperature can be prevented, so that a yield in
production can be increased.

As described above, the details of several
embodiments of the present invention“have been exemplarily
disclosed. 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 art may easily come up
with various alternative embodiments, examples and
operation techniques.

For example, following additioﬁal embodiments can be
envisaged.

Specifically, one or more embodiments are applicable
to the case where a material othef_?pan-an adhesive or a
pigment is applied by the applicatioh apparatus.

The material may be an ink forlprinting patterns
such as decorative characters on wearing articles, or an
indicator which changes color and/or‘other visual
properties to indicate when the article (e.g., a diaper)
needs to be exchanged.

In addition, oneormore embodiments are applicable not
only to a step of bonding sheets with each other or
bonding a sheet with an absorber, but also to a step of

applying drugs, lotions, or the like to a skin-contactable
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surface of at least a portion of the wearing article, e.q

& crotch member 30A.

In addition, thé method of manufacturing aksorbent
articles is not limited to the manufacturing of disposable
diapers, but may be used for manufacturing, for example,
sanitary napkins, panty liners, or articles other than
absorbent articles. .

In the foregoing description,ra cooling mechanism
e.g., the cooler unit 121, cools the application roll 103.

However, the cooling mechanism may be provided in
the first press roll 104 and/or‘tﬂé:éecond press roll 105.

Alternatively, the coolingjmephanism may be provided
in any one or all of the applicaﬁion roll 103, the first
press roll 104, and the second press roll 105.

In thig case, the temperéﬁure‘éf the material can be
more effectively decreased than.inltﬁe case where the
cooling mechanism only cools the abplication roll 103.

Accordingly, the temperatureiof'the material can be
adjusted to a temperature at whicﬁﬂthe material is
applicable to the web 200. Consequently, the web 200 is
prevented from being deformed or broken by the heat of the
material. .

As described above, the présent invention naturally
includes various 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 based on the description.

The entire content of Japanése_Patent Application

0.2
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2005-048651 (filed on March 2, 2009) is incorporated

herein by reference.

Industrial Applicability

Therefore, according to the present invention, it is

possible to provide an application apparatus capable of

preventing products from being defective when a liquid

material such as an adhesive or a pigment is applied to a

continuous web, and whereby capable of preventing a yield

in production from decreasing.

Reference Signs List

1

2
3

W

6A
6B
TA,
10
20
30
40
50
60
100

101

absorbent. article
toﬁ surface sheet
bottom surface sheet
absorber

waterproof sheet
gather

waist gather

leg gather

7B web

front waistline portion
back waistline portion
crotch portion
leg-surrounding openings
joint portions
waistline openings
application device

storage
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103
104
105
106
121
12z
122
200

300
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handover roll
application roll

first press roll

second press roll

feed roll

cooler

temperature controller
rotation speed controller
web

applied region
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CLATMS

(Claim 1]

An application apparatus configured to apply an
application material to a continuous web being conveyed,
comprising:

a handover roll confiqured to receive the
application material from a storage unit configured to
store the application material;

an application roll provided adjacent to the
handover roll and configured to receive the application
material from the handover roll and apply the received
application material to the web; and

press rolls provided on an opposite side of the web
to the application rcll and configured to press down the
web to the application reoll, wherein

the press rolls include a first press roll and a
second press roll which is provided downstream of the
first press roll in a conveyance direction of the web, and

in a plan view seen from a rotation axis direction
of the first press roll and the second roll, the web
passing the second press roll while being held between the
application roll and the second press roll is conveyed in
such a manner that the web is inclined toward the second
press roll from a tangent line at a point of contact
between the application roll and the second press roll.

3
{Claim 2]

The application apparatus according to claim 1,
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wherein, in the plan view seen from the rotation axis
direction of the first press roll and the second press
roll, an imaginary line connecting between a rotation axis
of the first press roll and a rotation axis of the second
press roll intersects an outer circumferential line of the

application roll.

[Claim 3}

The application apparatus according to claim 1,
further comprising a feed roll provided downstream of the
gecond press roll in the conveyance direction of the web,
wherein

a rotation speed of the feed roll is higher than a

conveyance speed of the web.

[Claim 4]

The application apparatus according to claim 1,
wherein the applicatioq roll includes a cooling mechaniem
configured to set a temperature of the application
material to be lower than that at the time when the
handover roll receives the application material from the

storage.
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