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APARATO DE UNION Y METODO DE FABRICACION DE ARTICULO
ABSORBENTE

Campo técnico

La presente descripcidén se refiere a un aparato de unién
para unir dos o mds capas superpuestas, y un método de

fabricacidén de un articulo absorbente.

Antecedentes en la técnica

Un articulo absorbente, tal como un pafial desechable de
tipo pantalédn, incluye: una porcidn de cintura anterior para
ajustar a la cintura anterior del portador; una porcidén de
cintura posterior para ajustar a la cintura posterior del
portador; y una porcidn de la entrepierna para ajustar a la
entrepierna del portador. Aqui, las regiocnes que rodean las
pliernas, en las cuales se insertan las piernas del portador
estan formadas a ambos lados de la porcidn de la entrepierna.

La porcidn de cintura anterior y la porcidén de cintura
posterior estan unidas entre si en una regidn que se extiende
desde una porcidén de borde de una abertura de cintura para
ajustarse alrededor del cuerpo del portador en cada regidn
que rodea la pierna. La publicacién de la solicitud de
patente del Japdédn N.° Hei 5-15551 describe una técnica para
unir una red en sus regiones predeterminadas regiones, en
donde 1las porciones de unidén de la porcidén de cintura
anterior y la porcién de cintura posterior se forman, al
crear un aparato de unidén que aplica vibracidn ultrasoénica a
las regiones predeterminadas (por ejemplo, ver bibliografia
de patentes 1).

En general, el aparato de unidén incluye: un dispositivo
de vibracién ultrasédnica que aplica vibracidén ultrasdnica a
las regiones predeterminadas del continuc de los componentes
del pafal durante el desplazamiento; un rodillo del yunque
gue incluye proyecciones para presionar el continuo en las
regiones predeterminadas entre el rodillo del yunque y el
dispositivo de vibracidn ultrasoénica; un motor gue hace rotar

el rodillo del yungue; y una cinta {conector) que conecta el
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rodille del yungue y el motor.

En el aparato de unién con la configuracién antes
mencionada, el impulsc del motor en asociacién con el
desplazamiento del continuo hace rotar el rodillo del yunque
a través de la cinta. Luego, un cuerno ultrasdnico provisto
en el dispositivo de vibracidén wultrasdnica y una de 1las
proyecciones del rodillo del yungue acttan en conjunto para
pinzar el continuo en cada regidn predeterminada a cierto
intervalo (es decir, el intervalo correspondiente a una
distancia entre cada una de las regiones predeterminadas
adyacentes). Por 1lo tanto, el <continuo en la regidn
predeterminada es sometido a vibracidén ultrasdnica y se une.

Los inventores descubrieron que, en el aparato de unidn
antes mencionado conocido, si bien el motor continua
impulsando la cinta para gue haga rotar el rodillo del yungue
la velocidad de rotacidén del rodilleo del yunque se reduce
temporariamente cuando el cuerno ultrasdnicce del dispositivo
de vibracidén ultrasdnica entra en contactec con cada
proyeccidén del rodillo del yungque. Esto induce un problema de
aflojamiento de 1la cinta entre el motor y el rodillo del
yunque, y causa el desprendimiento de la cinta respecto del
rodillo del yungue o el motor.

Ademas, la velocidad de rotacién del rodillo del yungue
cambia dréasticamente cuando el cuerno ultrasénico entra en
contacto cen la proyeccidn. Este da por resultado una unién
no uniforme de las regiones predeterminadas, es dec¢ir, una
unién no uniforme de las porciones de un ién de la porcién de
cintura anterior y la porciédn de cintura posterior.

Es conveniente proveer un aparato de unidén y un método
de fabricacién de articulo absorbentes capaces de obtener una
unidén m&s uniforme en sus regiones predeterminadas, en donde
se deben formar las porciones de unidén de una porcién de
cintura anterior y una porcién de cintura posterior, y de
impedir en forma confiable que un conector tal como una cinta
se desprenda de un rodillo del yungque o un motcr, en un case
en el cual el rodillo del yunque y el motor estén conectados

entre si a través del conector.
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Lista de referencias
[Bibliografia de patentes]
[Bibliografia de patente 1]
Publicacién de solicitud de patente del Japdédn N.° Hei 5-

15551 (paginas 2 y 3, y Fig. 4)

Sintesis

Para solucionar el problema antes descrito, la presente
invencién tiene los siguientes aspectos. Un aspecto de 1la
presente invencién provee un aparato de unidn que se usa para
la fabricacién de un articulo absorbente y que wune un
continue de porciones de cintura anterior y un continuo de
porciones de cintura posterior en una regidn predeterminada,
en donde se forma una porcidén de unidén de cada una de las
porciones de cintura anterior y cada una de la porciones de
cintura posterior, después de superponer el continuo de las
‘porciones de cintura anterior y el continuo de la porciones
de cintura posterior alimentados en forma continuva, en donde
el continuo se preparar para formar un articulo absorbente.
El aparato de unidén incluye un dispesitivo de vibracion
ultrasdédnica configurado para aplicar vibracidén ultrasdnica a
la regidén predeterminada, un rodillec del yungue que enfrenta
al dispositivo de vibracién ultrasdénica con la superpeosicidn
continua de las porciones de cintura anterior y las porciones
de cintura posterior interpuestas entre ellas, y que 1incluye
una proyeccidén configurada para presionar el continuo en la
regién predeterminada entre el rodillo del yunque y el
dispositivo de vwvibracidén ultrasdnica, un motor configurado
para hacer rotar el rodillo del yungue, un conector
configurado para conectar el rodillo del yungue y el motor y
para ser impulsado por el motor, y un mecanismo de compresién
configurado para comprimir el conector en una direccidn
transversal perpendicular respecto de una direccién impulsora
del conector.

El aspecto de la presente invencidén puede proveer un
aparato de unién y un método de fabricacién de un articulo

absorbente capaz de lograr una unién mas uniforme en sus
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regiones predeterminadas, en donde se deben formar las

porciones de unidén de una porcidén de cintura anterior y una
porcidn de cintura posterior, y de impedir en forma confiable
gue conector tal como una cinta se desprenda de un rodillo
del yungue © un motor, en un caso en el cual el rodillo del

yunque y €l motor se conectan entre si a través del conector.

Breve descripcién de los dibuijos

La Fig. 1 es una vista en perspectiva parcialmente
recortada un articulo absorbente de acuerdo con una o més
formas de realizaciédn.

La Fig. 2 es un diagrama para explicar una parte
relevante de un método de fabricacidén de articulos
absorbentes de acuerdo con una o mas formas de realizacidn.

La Fig. 3 es una vista en perspectiva de un aparato de
unién de acuerdo con una o mas formas de realizacidn.

La Fig. 4 es una vista lateral del aparatc de unidn de
la FIG. 3.

La Fig. 5 es una vista perspectiva aumentada de tamafio
de los mecanismos de compresidn de acuerdo con una © mas
formas de realizacidn.

Las partes (a) y (b)) de la Fig. € son vistas
esguemdticas de una polea del lado del vyunque y de los
mecanismos de compresidén en diferentes posiciones de acuerdo
con una o mas formas de realizacidn.

La Fig. 7 es una vista esquematica de un rodille del
yungue y mecanismos de compresidén de un aparato de unidn de

acuerdc con un ejemplo modificado.

Descripcidén detallada

A continuacidén, se describe un aparato de unién y un
métode de fabricacién de articulos absorbentes de acuerdo con
una o mas formas de realizacién de la presente invencidn con
referencia a los dibujos acompanantes. Nbétese que en la
siguiente descripcién de los dibujos, los signos de
referencia iguales, o similares denotan eiementos y porciones

iguales o similares. Ademds, cabe destacar que los dibujos
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son esquematicecs y no en escala, a menos que se especifique

otra cosa.

En consecuencia, las dimensiones especificas Y
similares = se deben determinar en consideracidén con 1la
siguiente descripcién. Ademds, los dibujos no necesariamente
reflejan las relaciones de dimensiones de la vida real y las
proporciones de los componentes. Primero, una configuracidn
de un articulo absorbente 1 de acuerdo con una o mas formas
de realizacién se explicard con referencia a la Fig. 1 que es
una perspectiva parcialmente recortada del articulo
absorbente 1. En esta forma de realizacidén particularmente
ilustrada, =1 articulo absorbente 1 es un pafial desechable
para adultocs de tipo pantalédn.

Tal como se muestra en la Fig. 1, el articuloc absorbente
1 incluye principalmente una lamina superior 2, una lamina
posterior 3, un absorbente 4 y una lamina impermeable 5.

La léamina superior 2 estd adaptada para entrar en
contacto con la piel de una persona que usa el articuloe
absorbente 1 (en adelante, “portador”). La l&mina superior 2
estd fabricada de una lamina permeable a liquidos tal como
una tela no urdida o pelicula de plastico perforada. La
lémina posterior 3 se coloca por fuera de la lamina superior
2 {con un Jlado opuesto al portador). La lamina posterior 3
estd fabricada de una tela no urdida, o similares.

El absorbente 4 se provee entre la lamina superior 2 vy
la lémina posterior 3, para absorber la excrecidn eliminada
por el portador. El absorbente 4 estd fabricadoe de una mezcla
de pulpa molida y particulas de polimero superabsorbente, o©
similares. La lamina impermeable 5 se provee entre la lamina
posterior 3 y el absorbente 4, para blogquear la filtracidn de
la excrecién del portador hacia el exterior del articulo
absorbente 1. La lamina impermeable 5 esta fabricada de una
iamina impermeable a liquidos.

El articulo absorbente 1 asi configurado incluye, en
combinacidén, una porcidén de cintura anterior 10 para ajustar
a la cintura anterior del portador, una porcidén de cintura

posterior 20 para ajustar a la cintura posteriocr del portador,

AN\
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y una porcién de la entrepierna 30 para ajustar a 1la

entrepilierna del portador. Incidentalmente, las aberturas gue
rodean las piernas 40 en las cuaies se insertan las piernas
del portador se forman a ambos lados de la porcidén de la
entrepierna 30.

La porcién de cintura anterior 10 y la porcidéon de
cintura posterior 20 se unen entre si mediante porciones de
unién 50, y asi forman una abertura de cintura 60 que se
ajusta alrededor del cuerpo del portador. Un frunce de
cintura 6A fabricado de una banda de goma que se estira o
similares se provee en todo el borde periférico de la porciédn
de cintura anterior 10 y la porcidn de cintura posterior 20.

Por ejemplo, para fabricar 1la porcién de cintura
anterior 10 vy la porcidén de cintura posterior 20 que se
estira en la direccidn tranéversal perpendicular a la
direccién de adelante hacia atrés desde la porcidn de cintura
anterior 10 hacia la porcién de cintura postericr 20, la
porcién de c¢intura antericor 10 y la porcidén de cintura
posterior 20 pueden estar provistas del frunce de cintura 6A,
¢ ambas pueden estar fabricadas de una lamina que se estira.

La porcidén de la entrepierna 30 se provee entre la
porcidén de <¢intura anterior 10 y la porcidn de cintura
posterior 20. Se proveen frunces de pierna 6B fabricados de
bandas de goma qgue se estiran o similares a ambos lados de la
porcién de la entrepierna 30.

Por ejemplo, para poder estirar 1la porcién de la
entrepierna 30 en la direccidén gque rodea la pierna del
articulo absorbente 1, la porcidén de la entrepierna 30 puede
estar provista de frunces de pierna 6B, o estar fabricada de
una lamina que se estira.

En sequndo lugar, se explicard un método de fabricacién
de articulos absorbentes de acuerdo con una o mas formas de
realizacién, con referencia a la Fig. 2, la cual es un
diagrama para explicar una parte relevante del método de
fabricacién del articulo absorbente.

Tal como se muestra en la Fig. 2, el método de

fabricacién de articulos absorbentes incluye al menos una

AL
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etapa formadora de la linea de cintura S1, una etapa de

transferencia del absorbente S22, una etapa formadora de la
abertura que rodea la pierna S3, una etapa de plegado S4, una
etapa de unidn S5 y una etapa de corte S56.

En la etapa formadora de 1la linea de cintura S1, se
colocan frunces (un frunce de cintura 6A y/o un frunce de
pierna ©B) entre una red 7A y una red 7B, y asi se forma una
red 7 preparada para formar la porcidn de cintura anterior 10
y la porcién de cintura posterior 20.

Noétese que la red 7 (redes 74, TB) durante el
desplazamiento se estira en una direccidn cruzada CD
{direccidén de ancho) perpendicular a una direccidn de
desplazamiento MD (direccidén de la maquina) de la red 7.
Ademas, la red 7 es asimétrica con respecto a una linea
central CL que divide en dos mitades un ancho en la direccién
cruzada CD de la red 7 y se extiende en la direccidén de
desplazamiento MD de la red 7.

En la etapa de transferencia del absorbente 8S2, un
elemento de la porcidn de la entrepierna 30A para formar la
porcién de la entrepierna 30 es transferido a la red 7, mas
especificamente, entre la porcidén de cintura anterior 10 y la
porcién de cintura posterior 20 después de la etapa formadora
de la linea de cintura S1. Aqui, el elemento de la porcién de
la entrepierna 30A incluye la lamina posterior 3 y el
absorbente 4.

En la etapa formadora de la abertura que rodea la pilerna
83, las aberturas que rodean 1la pierna 40 (denominadas
agujeros para las piernas) se forman al cortar la red 7
(redes 74, 7B) después de la etapa de transferencia del
absorbente S2. Aqui, la formacién de la abertura gue rodea la
pierna 40 no necesariamente implica cortar sdélo la red 7A y
la red 7B, sino que puede incluir el corte, junto con la red
7A y la red 7B, de la lamina posterior 3 gue constituye el
elemento de la porcién de la entrepierna 30A.

Notese que la etapa de transferencia del absorbente S2 vy
la etapa formadora del elemento que rodea la pierna S3 se

pueden llevar a cabo en orden inverso.
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En la etapa de plegado S4, la red 7 se pliega en dos

partes a lo largc de una linea de plegamiento gue se extiende
en la direccidn de desplazamiento MD de la red 7 al llevar un
borde lateral 10A de la porcidén de cintura anterior 10 hacia
un borde lateral 20A de la porcidén de cintura posterior 20,
después de la etapa formadora de 1la abertura gue rodea la
pierna S3.

Nétese que, en esta forma de realizacién particularmente
ilustrada, la linea de plegamiento es la linea central CL.
Sin embargo, la linea de plegamiento no necesariamente es la
linea central CL, y se puede cambiar desde la linea central
CL hacia cualquiera del primer borde lateral 10A y el segundo
borde lateral Z20A.

En la etapa de unidén S5, un aparato de unidn 100 que se
describe mas adelante aplica tratamiento ultrasénico después
de la etapa de plegado S4 a las regiones predeterminadas 50A
de la red plegada 7, es decir, a las regiones predeterminadas
50A en las cuales se forman las porciones de unidén 50 de la
porcidén de cintura anterior 10 y la porcién de cintura
posterior 20. Por lc tanto, se une la red 7 en las regiones
predeterminadas 50A. La regidén predeterminada 50A se extiende,
en la direccidén de desplazamiento MD, a traves de una linea
imaginaria SL que se extiende en la direccidn cruzada CD vy
que representa una linea de corte de la red 7.

En la etapa de corte 56, la red 7 unida en las regiones
predeterminadas 50A se corta a lo largo de 1las lineas
imaginarias SL después de la etapa de unidén S5. Asi se
fabrica el articulo absorbente 1.

A continuacién se explicard wuna configuracién del
aparato de unién 100 usado en la etapa de unidn S5 descrita
con anterioridad, con referencia a las Fig. 3-5. La Fig. 3 es
una vista en perspectiva del aparato de unién 100 de acuerdo
con una o mas formas de realizacién. La Fig. 4 es una vista

lateral (tal como se visualiza en la direccién de una flecha

A de la Fig. 3) del aparato de unidén 100 de la Fig. 3. La Fig.

5 es una vista en perspectiva aumentada de tamario de los

mecanismos de compresién 150 de acuerdo con una o mas formas
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de realizacidn.

Tal como se muesitra en las Fig. 3 a 5, el aparato de
unién 100 se usa para la fabricacién del articulo absorbente
1, ¥y una un continuc de las porciones de cintura anterior 10
y un continuo de las porciones de cintura posterior 20 en las
regiones predeterminadas 50A, en donde se deben formar las
porcicnes de unidén 50 de la porcién de cintura anterior 10 y
la porcién de cintura posterior 20, después de superponer
estos continuos alimentados continuamente. En adelante, el
continuo de las porciones de c¢intura anterior 10 y el
continuo de las porciones de cintura posterior 20 se
denominan en conjunto simplemente la “red 77.

Para ser mas especifico, el aparato de unién 100 incluye
un dispositivo de vibracidén ultrasédnica 110, un rodillo del
vungue 120, un motor 130, wuna cinta 140 (conector), 1los
mecanismos de compresidén 150 y rodillos de guia 160.

El dispositive de vibracidén ultrasénica 110 actua sobre
una de las proyecciones 122 del rodillo del yungque 120 gue se
describira mas adelante para enganchar la red 7 en cada
regién predeterminada 50A, y asi aplica vibracién ultrasdnica
a la regidn predeterminada 50A. El dispositivo de wvibracién
ultrasdénica 110 incluye un vibrador wultrasénico 111, un
reforzador 112 y un cuernc ultrasédnico 113.

E1l wvibrador ultrasénico 111 provee vibracidén ultrasdnica
al cuerno ultrasénico 113 a través del reforzador 112. Agui,
el vibrador ultrasédnico 111 estd conectado al reforzader 112.

El reforzador 112 amplifica la vibkbracidn ultrasédnica
provista por el vibrador ultrasdnico 111. E1 reforzador 112
estd fijado a un brazc de presidén 114 que ajusta la altura
del cuerno ultrasénico 113. E1 reforzador 112 transmite la
vibracidén ultrasénica amplificada al cuerno ultrasénico 113.

E1l cuernc ultrasénico 113 presiona la red 7 en cada
regién predeterminada 50A contra el rodillo del yunque 120, vy
aplica la vibracién ultrasdédnica a la regidn predeterminada
50A. En otras palabras, el cuerno ultrasénico 113 trabaja
sobre una de las proyecciones 122 del rodillo del yungque 120

para enganchar la red 7 en cada regidén predeterminada 50A. El

Ny
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cuerno ultrasénico 113 estad conectade al brazo de presidn 114

a través del reforzador 112.

El redillo del yunque 120 dirige la red 7 en la
direccidn de desplazamiento MD a la vez que soporta la red 7.
El rodillc del vyunque 120 enfrenta el dispositivo de
vibracidn wultrasénica 110 con la red 7 interpuesta entre
ellos. El rodillo del yungue 120 incluye un cuerpo principal
del yunqgue 121 y las proyecciones 122.

El cuerpo principal del yunque 121 tiene la forma de un
cilindro, vy rota alrededor de su eje central 121A en la
direccién de desplazamiento MD. En una de las caras
terminales del cuerpo principal del yunque 121, se provee una
polea del lado del yungque 123 que se fija al eje central 121A
y alrededor del cual se engancha la cinta 140. En
consecuencia, la polea del lado del yunque 123 rota a la
misma velocidad que el cuerpo principal del yungue 121.

Cada proyeccidn 122 sobresale del cuerpo principal del
yungue 121 hacia fuera en direccidén radial respecto del
cuerpo principal del yungue 121. La proyeccidén 122 presiona
la red 7 en cada una regidn predeterminada 50A contra el
dispositivo de vibracién ultrasdnica 110 (cuernc ultrasédnico
113). En otras palabras, en cada regidén predeterminada 50A,
La proyeccidén 122 actua sobre el dispositivo de vibracién
ultrasénica 110 para enganchar la red 7.

El motor 130 hace rotar el rodillo del vyungue 120. E1
motor 130 se dispcne del lado del rodille del yungue 120 de
la red 7 (bajo el rodillc del vyungque 120 en los dibujos), vy
se dispone mas alejado de la red 7 que el rodillo del yungue
120. El motor 130 incluye un cuerpo principal del motor 131 y
un eje de rotacidén 132. El1 cuerpo principal del motor 131
incluye: un rotor (no mostrade) que rota alrededor de su eje;
un estator (no mostrado) gque trabaja con el rotor para
generar torgue; y un cojinete (no mostrado) gque soporta el
eje de rotacidén 132.

El eje de rotacién 132 transmite la rotacidn del rotor
hacia afuera, es decir, hacia la cinta 140. En un extremo del

eje de rotacidédn 132, se provee una polea del lado del motor
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133 que se fija al eje de rotacidén 132 y alrededor del cual

se engancha la cinta 140. En consecuencia, la polea del lado
del motor 133 rota a 1la misma velocidad que el eje de
rotacién 132 por la rotacidén del eje de rotacidn 132.

La cinta 140 es una cinta sinfin. La cinta 140 conecta
el rodillo del yunque 120 (polea del lado del yunque 123) vy
el motor 130 (polea del lado del motor 133), y es impulsada
por el motor 130. Por lo tanto, la cinta 140 puede transmitir
la rotacidédn del motor 130 al rodillo del yungue 120.

Los mecanismos de compresiodn 150 presicnan
constantemente la cinta 140 en las respectivas direcciones
transversas a la direccidén impulscora D de la cinta 140, por
ejemplo, en direcciones cruzadas DI cada una perpendicular
respecto de la direccidédn impulsora D de la cinta 140. Cuando
se visualizan en la direccidn axial del rodillo del yunque
120 (ver Fig. 4), los mecanismos de compresidén 150 presionan
cada uno la cinta 140 hacia una linea imaginaria L que
conecta el centro del eje central 121A del rodillo del yunque
120 y el centro del eje de rotacidon 132 del motor 130. En
otras palabras, los mecanismos de compresién 150 presicnan la
cinta 140 hacia adentro desde la parte externa de la cinta
140.

Los mecanismos de compresién 150 incluyen un primer
mecanismo de compresidén 150A y un segundo mecanismo de
compresidén 150B. El primer mecanismo de compresién 1502 se
dispone para colindar con la cinta 140 en una regidn en la
cual la cinta 140 se desplaza desde el motor 130 hasta el
rodillo del vyunque 120 en la direccidédn impulscra D. El
segundo mecanismo de compresién 150B se dispone para colindar
con la cinta 140 en una regidén en la cual la cinta 140 se
desplaza desde el rodillo del yunque 120 hasta el motor 130
en la direccién impulsora D.

Los mecanismos de compresién 150 (primero y segundo
mecanismo de compresidédn 150A y 150B) incluyen cada uno una
porcidén rotatoria 151, una porcidén mévil 152 y un brazo 153.
La porcién rotatoria 151 colinda sobre la cinta 140, y rota

con la rotacidn de la cinta 140 alrededor de un eje (no
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numerado) proviste hacia el brazo 153. La porcidén rotatoria

151 esta conectada con la porcidén mévil 152 con el brazo 153
interpuesto entre ellos. La porcidén mévil 152 es una unidad
de suspensidén general que desplaza (por ejemplo, en forma
sesgada) la porcidén rotateoria 151 en la correspondiente
direccidn cruzada DI. La porcién rotatoria 151 y el brazo 153
rotan alrededor de la porcidn mdévil 15H2.

El mecanismo de compresidén 150 (el primer y el segundo
mecanismo de compresidn 150A y 150B) hace presidn de modo tal
que la cinta 140 estd wubicada més cerca de la linea
imaginaria L gue una linea tangente comin a la polea del lado
del yungque 123 y la pclea del lado del motor 133.

Los rodillos de guia 160 soportan la red 7, y cambian la
direccidn de desplazamiento MD de la red 7. Los rodillos de
guia 160 incluyen un primer rodillo de guia 160A y un segundo
rodillec de guia 160B. El primer rodillo de guia 160A guia la
red 7 entre el rodillo del yungue 120 y el cuerno ultrasénico
113. El sequndo rodillo de guia 160B guia parte de la red 7,
cuya regidén predeterminada 50A ha sido sometida a vibracidn
ultrasénica, hasta el siguiente proceso.

En adelante, se describirid brevemente una operacidn del
aparato de unidén 100 de acuerdo con una o mas formas de
realizacidn con referencia a las Fig. 3 a 6. Las partes (a) y
(b) de la Fig. 6 son vistas esquematicas del rodille del
yungque 120 y los mecanismos de compresidn 150 en diferentes
posiciones de acuerdo con una ¢ mas formas de realizacidn.

Tal como se muestra en las Fig. 3 a 6, en el aparato de
unidén 100, el rodillo del yunque 120 rotaz en asociacién con
el desplazamiento de la red 7. Para decirle de otro medo, el
impulso del motor 130 hace rotar el rodillc del yunque 120 a
través de la cinta 140. En este evente, la porcidn rotatoria
151 de cada una mecanismo de compresién 150 es desplazada {en
forma sesgada) por la correspondiente porcidén mdévil 152 en la
correspondiente direccidn cruzada DI, y por lo tanto presiona
la cinta 140 en la direccidén cruzada DI. En adelante, se
describira brevemente una operacion del primerc y segundo

mecanismo de compresidén 150A y 150B. Primero, por una parte,
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el contacto entre el cuerno ultrasdnico 113 y cada proyeccidn

122 con la red 7 interpuesta entre ellos afloja la cinta 140
en una porcidn en la cual la cinta 140 se desplaza desde el
motor 130 hasta el rodillo del yunque 120 en la direccidn
impulsora D (ver parte-(b) de la Fig. 6). En este estado, la
porcién rotatoria 151 del primer mecanismo de compresidédn 1502
se desplaza mas cerca de la linea imaginaria L que en un
estado normal en donde el cuerno ultrasénice 113 y la
proyeccidén 122 nc estdn en contacto entre si {ver parte (a)
de la Fig. 6). En consecuencia, el primer mecanismo de
compresién 150A presiona la cinta 140 hacia linea imaginaria
L, yv en consecuencia es capaz de mantener constante la
tensién de la cinta 140.

Ademds, la liberacidon del contactc entre el cuerno
ultrasdénico 113 y la proyeccidédn 122 aprieta la cinta 140 en
la porcidn en la cual la cinta 140 se desplaza desde el motor
130 hasta el rodille del yungue 120 en la direccién impulsora
D (ver parte {(a) de la Fig. 6). En este estado, la porcién
rotatoria 151 del primer mecanismo de compresién 150A se
desplaza mas lejos de la linea imaginaria L que en el estado
en el cual el cuerno ultrasdénico 113 y la proyeccidon 122
estdn en contacto entre si (ver parte (b) de la Fig. 6). En
consecuencia, el primer mecanismo de compresidédn 150A vuelve a
un estado anterior a la presidn de la cinta 140. El1 primer
mecanismo de compresidén 150A vuelve al estado que esta unido
a la cinta 140.

Por otra parte, el contacto entre el cuerno ultrasdnico
113 y la proyeccidn 122 aprieta la cinta 140 en una porcidn
en la cual la cinta 140 se desplaza desde el rodillo del
yungque 120 hasta el motor 130 en la direccidén impulscra D
{(ver parte ({(b) de la Fig. 6). En este estado, la porcidn
rotatoria 151 del segundo mecanismc de compresidén 150B se
desplaza mas lejos de la linea imaginaria L que en el estado
normal (ver parte (a) de la Fig. 6). En consecuencia, el
segundo mecanismo de compresidn 150B esta en un estado previo
a la presiétn de la cinta 140. El1 segundc mecanismo de

compresién 150B vuelve al estado que estd unido a la cinta
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140.

Ademas, la liberacién del contacto entre el cuerno
ultrasdnico 113 y la proyeccidn 122 afloja la cinta 140 en la
porcién en la cual la cinta 140 se desplaza desde el rodillo
del yunque 120 hasta el motor 130 en la direccidn impulsora D
(ver parte (a) de la Fig. 6). En este estado, la porcidn
rotatoria 151 del segundo mecanismo de compresidén 150B se
desplaza mas cerca de la linea imaginaria L que el estado en
el cual el cuerno ultrasdnico 113 y la proyeccidn 122 estan
en contacto entre si (ver parte (b) de la Fig. 6}). En
consecuencia, el segundo mecanismo de compresidén 150B
presiona la c¢inta 140 hacia la 1linea imaginaria L, y en
consecuencia es capaz de mantener constante Jla tensidn de la
cinta 140.

"En la configuracién anterior, el cuerno ultrasdénico 113
y una de las proyecciones 122 actuan en conjunto para
enganchar la red 7 en cada regién predeterminada 50A a cierto
intervalio (es decir, el intervalo correspondiente a una
distancia entre cada una de las regiones predeterminadas
adyacentes b50A). Por lo tanto, el cuerno ultrasénico 113
aplica vibracidén ultrasénica generada por el vibrador
ultrasénice 111 a 1la regidédn predeterminada 50A. De esta
manera, la red 7 en las regiones predeterminadas 503, en
donde las porciones de unién 50 de la porcidn de cintura
antericr 10 y la porcidn de cintura posterior 20 se forman,
es sometida a vibracidén ultrasdnica y unida.

En el aparato de unién 100 y el método de fabricacidn de
articulos absorbentes de acuerdo con la(s) forma(s) de
realizacidn descrital(s) hasta ahora, los mecanismos de
compresién 150 presionan la cinta 140 en las respectivas
direcciones cruzadas DI, cada wuna perpendicular a 1la
direcci6n impulsora D de la cinta 140. Esto impide que la
cinta 140 se afloje entre el motor 130 y el rodillo del
yvungue 120 cuando el cuerno ultrasénico 113 entra en contacto
con cada proyeccidédn 122 vy, por lo tanto impide que la
velocidad de rotacién del rodille del yungue 120 se reduzca

temporariamente cuando ocurre el contacto entre el cuerno y
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la proyeccidn. Ademds, esto impide gque se modifique

drasticamente velocidad de rotacién del rodille del yunque
120 cuando el cuerno ultrasédnicec 113 entra en contacto con la
proyeccidén 122. Estos efectos permiten mantener la cinta 140
tensionada.

En consecuencia, es posible mantener tensicnada la cinta
140, para unir las regicones predeterminadas 50A en la
direccidén de transporte de la red 7 en ciertc intervalo, y de
evitar con seguridad gque la cinta 140 se salga de la polea
del yungque 120 y el motor 130.

Los inventores son conscientes de una técnica conocida
en la cual se provee un eje (similar al eje 121A) acoplado a
la polea del lado del yunque 123 con un material de goma
interpuesto entre el eje y la polea del lado del yunque 123,
a fin de amortiguar el impacto del contacto éentre el cuerno
ultrasénico 113 y cada proyeccidén 122, e impedir, en lo
posible, que la cinta 140 se desprenda del reodillo del yungue
120 o del motor 130. Sin embargo, esta técnica no es adecuada
para el control fino del torque del rodillo del yunque 120.
Para lograrlo, el rodillo del yunque 120 se hace rotar a
través de la cinta 140 en esta forma de realizacidén. En
consecuencia, el torque del rodillo del yunque 120 se puede
controlar finamente.

En el aparato de unidn 100 y el método de fabricacidn de
articulos absorbentes de acuerdo con la(s) forma(s) de
realizacién descrita(s), los mecanismos de compresion 150
presionan constantemente la cinta 140 desde el primer
mecanismo de compresién 150A y/o el segundo mecanismo de
compresién 150B. En otras palabras, cada porcidén mdvil 152
sesga constantemente la correspondiente porcidén rotatoria 151
en la correspondiente direccién cruzada DI. En consecuencia,
los mecanismos de compresién 150 presionan constantemente la
cinta 140 en las respectivas direcciones cruzadas DI con
independencia de que se reduzca o no la rotacién del rodillo
del yunque 120. Esta disposicién permite mantener la cinta
140 tensionada e impide en forma més confiable gque la cinta

140 se desprenda del rodillo del yungque 120 o el motor 130.
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En el aparato de unién 100 y el método de fabricacién de

articulos absorbentes de acuerdo con la(s) forma(s) de
realizacidn descrita(s), los mecanismos de compresién 150 se
disponen para colindar sobre la cinta 140 en la regién en la
cual la cinta 140 se desplaza desde el motor 130 hasta el
rodillo del yunque 120 en la direccidén impulsora D y la
regidén en la cual la cinta 140 se desplaza desde el rodillo
del yunque 120 hasta el motor 130 en la direccidédn impulsora D,
respectivamente. Con esta disposicidén, los mecanismos de
compresidén 150 presionan la cinta 140 en las respectivas
direcciones cruzadas DI de estas regiones, en donde la cinta
140 tiene probabilidad de aflojarse. Como consecuencia, la
cinta 14C se puede mantener pensionada en forma confiable.

En el aparatc de unién 100 y el método de fabricacidn de
articulos absorbentes de acuerde con la(s) fecrma(s) de
realizacidén descrita(s), los mecanismos de compresién 150
comprimen cada unoc la cinta 140 hacia la linea imaginaria L,
tal como se observa en la direccidn axial del rodillo del
yungque 120 (ver la Fig. 4). En otras palabras, los mecanismos
de compresidén 150 presionan la cinta 140 hacia adentro desde
el lado externo de la cinta 140. Dicha forma de presionar la
cinta 140 hace que sea més £f&cil enganchar la cinta 140
alrededor de la polea del lado del vyunque 123 o la polea del
lado del motor 133 que una forma en la cual los mecanismos de
compresidén 150 presionan la cinta 140 hacia fuera desde el
lado interno de 1la cinta 140. En consecuencia, se puede
impedir en forma mas confiable gue la cinta 140 se desprenda
del rodillo del yungue 120 o el motor 130.

En el aparato de unién 100 y el método de fabricacidn de
articulos absorbentes de acuerdo con la(s) forma(s) de
realizacién descrita(s), los mecanismos de compresién 150
incluyen el primer mecanismc de compresidén 150A y el segundo
mecanismo de compresién 150B. Esto permite que la cinta 140
rote mientras que se suprime mejor el aflojamiento de la
cinta 140 sobre cada uno del lado del primer mecanismo de
compresidén 150A y el lado del segundo mecanismo de compresidn

150B, que en un caso en el cual sdélo se dispone uno del
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primero y el segundo mecanismo de compresion 150A y 150B.

Esta disposicién reduce el grado de aflojamiento de la cinta
140, es decir, cuanto se afloja 1la cinta 140. Como
consecuencia, se puede impedir en forma méds confiable que la
cinta 140 se desprenda del rodillo del yungue 120 o el motor
130.

Nétese que no necesariamente se proveen el primer y el
segundo mecanismo de compresiédn 150A y 150B. Por ejemplo, en
cambio se puede proveer sd6lo uno del primero y el segundo
mecanismo de compresidén 150A vy 150B. En este caso, es
particularmente preferido elegixr el segundo mecanismo de
compresidén 150B con el cual es mas probable que la c¢inta 140
se mantenga tensionada. Sin embargo, estd dentro del alcance
de la invencidén proveer sbélo el primer mecanismo de
compresién 150B.

En consecuencia, uno o mas de los aspectos descritos con
anterioridad puede proveer un aparato de unién y un método de
fabricacién de articulos absorbentes que sea capaz de lograr
una unién mas uniforme en regiones predeterminadas, en donde
se forman las porciones de unién de una porcidédn de cintura
anterior y una porcidén de cintura posterior, y impedir en
forma confiiable que un conector, tal comc un cinto, se
desprenda del rodillo del yunque o un motor, en donde el
rodillo del yunque y el motor estin conectados entre si a

través del conector.

Ejemplos modificados

El aparatc de unidn 100 de acuerdo con la descripcidn
anterior se puede modificar de la siguiente manera. La Fig. 7
es una vista esquematica de un rodillo del yunque 120 y
mecanismos de compresidén 150 de un aparato de unidén 100A de
acuerdo c¢on un ejemplo modificado. Aqui, se provee la
descripcidn principalmente para las diferencias respecto de
la descripcidn anterior, en donde los signos de referencia
iguales o similares denotan elementos iguales o similares.

En el aparato de unién 100 de acuerdo con la descripcidn

anterior, los mecanismos de compresidn 150 presionan la cinta
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140 hacia el interior desde el lado externo de la cinta 140.

En contraste, en el aparato de unidén 100A de acuerdo con el
ejemplo modificado, los mecanismos de compresidén 150
presionan la cinta 140 hacia fuera desde el lado interno de
la cinta 140, tal como se muestra en la Fig. 7. Para ser mas
especifico, tal como se observa en la direccidn axial del
rodille del yungque 120, los mecanismos de compresidén 150
presionan la cinta 140 en las respectivas direcciones de de
desplazamiento respecto de la linea imaginaria L.

En la Fig. '7, se proveen el primero y el segundo
mecanismo de compresidén 150A y 150B. Alternativamente, por
ejempleo, sdélo se provee uno del primero y el segundo
mecanismo de compresién 150A y 150B. En este caso, es
particularmente preferible proveer el segundo mecanismc de
compresidén 150B con el «cual es mas probable mantener
pensionada la cinta 140. Sin embargo se incluye dentro del
alcance de la invencidn para proveer sdlo el primer mecanismo

de compresidén 150B.

Otras formas de realizaciédn

Tal como se describidé con anterioridad, se han descrito
ejemplos de varias formas de realizacién de la presente
invencidén. Se debe entender gque la descripcidn y los dibujos
que constituyen parte de la presente descripcién no limitan
la presente 1invencién. ©Sobre 1la base de la presente
descripcidn, los expertos en la técnica podran facilmente
hallar diversas formas de realizacidén, ejemplos y técnicas de
operacidn alternativas.

Por ejemplo, se pueden visualizar las siguientes formas
de realizacidédn adicionales. Especificamente, el articuloc
absorbente 1 se ha descrito de manera tal gue incluya, en
combinacién, la porcidén de cintura anterior 10, la porcién de
cintura posterior 20 y la porcién de la entrepierna 30. El
articulo absorbente 1 no se limita a esta configuracidn, pero
se puede formar totalmente como una unica unidad. En este
caso, €s innecesario agregar gque se emplea un método de

fabricacién diferente de un articule abscrbente.
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El aparato de unidén en la descripcién anterior ha sido

descrite para unir porciones de cintura anterior y posterior.
Sin embargo, el aparato de unidén no se limita a dicho uso.
Por ejemplo, el aparato de unidén se puede usar para unir
cualesguiera dos o mas capas, por ejemplo, dos redes separadas,
0 dos partes de la misma red (por ejemplo, una red plegada 7
después de las etapas S4 en la Fig.Z2), etc. Las redes y/o las
partes de red no son necesariamente porciones de cinturas
anterior y posterior de articulos de indumentaria, sino que
pueden ser cualesquiera dos o mas componentes de dichos
articulos de indumentaria. Por ejemplo, se pueden unir una
porcidn de cintura y una porcidn posterior (para llevar un
ajustador de cinta adhesiva) mediante el aparato de unidbén en
algunas formas de realizacidn.

BRdemds, se ha provisto la descripcidn para el aparato de
unién 100 usado en la fabricacidén de pariales desechables de
tipo pantaldédn. Sin embargo, el aparato de unidén 100 no se
limita a2 dicho uso. El aparatc de unién 100 se puede usar
para fabricar diversos productos que incluyen panales
desechables de tipo abierto, toallitas higiénicas,
revestimientos de pafios, batas desechables para uso médico y
articulos de indumentaria desechables para deportes, por
ejemplo.

Ademds, se ha descrite la cinta 140 como conecter. Sin
embargo, el conector no se limita a la cinta 140. El conector
puede ser cualguier conector tensionable, por ejemplo, una
cadena en general. En este caso, se emplea una rueda dentada,
o similares para enganchar la cadena en cada una de la polea
del lado del yungue 123 y la polea del lado del motor 133.

Ademds, se han descrito los mecanismos de compresion 150
como ejerciendo constante presidn sobre la cinta 140 en las
respectivas direcciones cruzadas DI. Sin embargo, los
mecanismos de compresidén 150 no se limitan a dicha
configuracidn.

Ademas, se han descrito las porciones mdviles 152 como
sesgando continuamente las respectivas porciones rotativas

151 en las respectivas direcciones cruzadas DI. Sin embargo,
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las porciones mdéviles 152 no se limitan a dicha configuracién.

Las porciones rotativas 151 se han descrito como
desplazadas (sesgadas) en las respectivas direcciones
cruzadas DI. Sin embargo, los desplazamientos de las
porciones rotatorias 151 no se limitan a dicha configuracién.
Por ejemplo, las porciones méviles 152 se pueden fijar, y las
porciones rotatorias 151 se sesgan en un desplazamiento
rotatorio alrededor de las porciones mdéviles 152, contra la
cinta 140. Alternativamente, las porciones rotatorias 151 se
pueden sesgar tanto en las respectivas direcciocones cruzadas
DI {mediante las porciones mdviles 152) y en el
desplazamiento rotatoric alrededor de las porcicnes méviles
152.

Tal cemo se describid con anterioridad, 1la presente
invencién incluye naturalmente diversas formas de realizacidn
gque no se describen en la presente. En consecuencia, el
alcance técnico de la presente invencidén sdlo se deberia
determinar por las cuestiones que definen la invencidén en el
alcance de las reivindicaciones consideradas apropiadas sobre
la base de la descripcién.

La totalidad de los contenidos de las solicitudes de
patente del Japdbn 2009-048436 (presentada el 2 de marzo de
2009) y 2010-042135 (presentada el 26 de febrero de 2010) se

incorpora a la presente por referencia.

APLICABILIDAD INDUSTRIAL

En consecuencia, de acuerdo con la presente invenciodn,
como es posible proporcionar un aparato de unidn y un método
de fabricacidn de un articulo absorbente que son capaces de
lograr una unidén mas uniforme al unir sus regiones
predeterminadas, donde se han de formar porcicnes de unidn de
una porcién de cintura antericr y una porcién de cintura
posterior, y de evitar de forma confiable gque un conector
como una cinta se salga de un rodillc del yungque o un, en un
caso en que el rodillo del yunque y el motor estén conectados
entre si por medio del conector, es de utilidad en 1la

tecnologia de fabricacidn de articulos absorbentes.
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Listado de signos de referencia
articulo absorbente

iamina superior

1
2
3 lamina posteriocr
4 absorbente

5 lamina impermeable

6 frunce

624 frunce de cintura

6B frunce de pierna

7, TA, 7B red

10 porcidén de cintura anterior

10A borde lateral

20 porcidédn de cintura posterior

20A borde lateral

30 porcion de la entrepierna

40 aberturas gue rodean la pierna

50 porcién de unidn

502 regidén predeterminada

60 aberturas de la cintura

100, 100A aparato de unidn

110 dispositivo de vibracidén ultrasédnica
111 wvibrador ultrasdnico

112 reforzador

113 cuerno ultrasonico

114 brazo de presidn

120 rodilio del yungue

121 cuerpo principal del yunqgue

122 proyeccidn

123 polea del lado del yungue

130 motor

131 cuerpo principal del motor

132 eje de rotacidn

133 polea del lado del motor

140 c¢inta (conector)

150 mecanismo de compresiodn

150A primer mecanismo de compresién
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150B segundo mecanismo de compresidn

151 porcidn rotatoria

152 porcidn modvil

153 brazo

160 rodillo de guia

160A primer rodillc de guia
160B segundc rodillo de guia

9
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REIVINDICACIONES
1. Un aparato de unidén para unir dos o mds capas,

caracterizado porque el aparato de unidén comprende:

un dispositivo de vibracidn ultrasdnica configurado para
aplicar wvibracidén ultrasdnica a una regién predeterminada en
donde se deben unir las capas;

un rodillo del yunque que enfrenta el dispesitivo de
vibracidén ultrasdnica, y que incluye una proyeccién
configurada para presionar la regidén predeterminada de las
capas contra el dispositivo de vibracidén ultrasénica:;

un motor configurado para rotar el rodillo del yunque;

un conector configurado para conectar el rodillo del
yvungue y el motor, y ser impulsado por el motcr; vy

un mecanismo de compresiédn configurado para presionar el
conector en una direccidén transversal respecto de una

direccidén impulsora del conector.

2. El aparato de unidén de acuerdo con reivindicacidn 1,
caracterizado porque
el mecanismo de compresién incluye:
una porcidn rotatoria configurada para colindar
sobre el conector y para ser rotade en conjuncidén con el
conector; y
una porcién mévil configurada para desplazar 1la

porcién rotatoria en la direccidn transversal.

3. El aparato de unidén de acuerde con una cualquiera de las
reivindicaciones 1 y 2, caracterizado porque el mecanismo de
compresidén se dispone en una regidén en la cual el conector se
desplaza desde el motor hasta el rodillo del yungque en la

direccidn impulsora.

4. El aparato de unidén de acuerdo con una cualguiera de las
reivindicaciones 1 a 3, caracterizado porque el mecanismo de
compresién se dispone en una regién en la cual el conector se
desplaza desde el rodillo del yunque hasta motor en la

direccidn impulsora.

20
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5. El aparato de unién de acuerdc con una cualquiera de las
reivindicaciocnes 1 a 4, caracterizadc porgue el mecanismo de
compresién es configurado para presionar, tal como se observa
en una direccidén axial del rodillo del yungue, <1 conector
hacia una linea imaginaria que conecta un centro de un eje de
rotacidén del rodille del yunque y un centro de un eje de

rotacidén del motor.

6. El aparato de unidén de acuerdo con una cualquiera de las
reivindicacicnes 1 a 5, caracterizado porque el mecanismo de

compresidn presicna constantemente el conector.

7. Un método de fabricacidén de wun articulo absorbente
caracterizado porque tiene al menos una porcidn de cintura
anterior y una porcidén de cintura posterior, en donde el
método comprende la etapa de

hacer que un aparato de unidn una un continuo de las
porciones de cintura anterior y un continuo de las porciones
de cintura posterior en una regién predeterminada, en donde
una porcidén de unidén de cada una de las porciones de cintura
anterior y cada una de las porciones de cintura posterior se
forman, después de superponer el continuo de las porciones de
cintura anterior y el continuo de la porciones de cintura
posterior con alimentacién continua, en donde

el aparato de unidén incluye:

un dispositivo de vibracién ultrasdénica configurado para
aplicar vibracién ultrasénica a la regidén predeterminada;

un rodille del vyungue enfrenta el dispositive de
vibracién ultrasdénica con la continua superpuesta de las
porciones de cintura anterior y las porciones de cintura
posterior interpuestas entre si, y que incluye una proyeccidn
configurada para presionar el continuo en la regidn
predeterminada entre el rodillo del yunque y el dispositivo
de vibracién ultrasodnica;

un motor configurado para rotar el rodilloc del yunque;

un conector configurado para conectar el rodillo del

2\
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yungue y el motor, y para ser impulsado por el motor; y

un mecanismo de compresidn configurado para presionar el
conector en una direccidn transversal perpendicular a una

direccidn impulsora del conector.
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RESUMEN

El método 100 incluye un dispositivo de wvibracién
ultrasdnica 110 configurado para aplicar vibracidn
ultrasdénica a la regidn predeterminada 50A, un rodillo del
yunque 120 que enfrenta el dispositive de vibraciédn
ultrasdnica 110 con la continua superpuesta de las porciones
de c¢intura anterior y las porciones de cintura posterior
interpuesta entre ellos, y que incluye una proyeccidn 122
configurada para presionar el continuo en la regidn
predeterminada 50A entre el rodillo del vyungue 120 y el
dispositivo de wvibracidén ultrasénica 110, un motor 130
configurado para rotar el rodillo del yungue 120, una cinta
140 configurada para conectar el rodillec del yunque 120 y el
motor 130 y para ser impulsada por el motor 130, y un
mecanismo de compresidén 150 configurado para presionar la
cinta 140 en una direccidén transversal perpendicular a una

direccidén impulsora de la cinta 140.
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FIG. 5
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DESCRIFTION

Title of Invention

JOINING APPARATUS AND METHOD OF MANUFACTURING ABSCRBENT ARTICLE

Technical Field
The present disclosure relates to a joining apparatus for
joining two or more superimposed layers, and a method of

manufacturing an absorbent article.

Background Art

An absorbent article, such as a pants-type disposable
diaper, includes: a front waistline portion to be fitted to the
front waist of a wearer; a back waistline portion to be fitted
to the back waist of the wearer; and a crotch portion to be fitted
to the crotch of the wearer. Here, leg-surrounding regions into
which the legs of the wearer are inserted are formed at both
sides of the crotch portion.

The front waistline portion and the back waistline portion
are joined to each other in a region extending from an edge
portion of a waist opening to be fit around the body of the wearer
to each leg-surrounding region. Japanese Patent Application
Publication No. Hei 5-15551 discloses a technigue of joining
a web in predetermined regions thereof, where joint portions
cf the front waistline portion and the back waistline portion
are to be formed, by causing a joining apparatus to apply
ultrasonic vibration to the predetermined regions {for example,
see PTL 1).

In general, the joining apparatus includes: an ultrasonic
vibrating device applying ultrasonic vibration to the
predetermined regions of continua of diaper components under
conveyance; an anvil roller including protrusions for pressing

the continua in the predetermined regions between the anvil
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roller and the ultrasonic vibrating device; a motor rotating
the anvil roller; and a belt (connector) connecting the anvil
roller and the motor.

In the joining apparatus with the aforementioned
configuration, the driving of the motor in association with the
conveyance of the continua rotates the anvil roller via the belt.
Then, an ultrasonic horn provided in the ultrasonic vibrating
device and one of the protrusions of the anvil roller work
together to nip the continua in each predetermined region at
a certain interval (i.e., the interval corresponding to a
distance between each adjacent predetermined regions). Thereby,
the continua in the predetermined region are subjected to
ultrasonic vibration and joined.

The inventors have discovered that, in the known joining
apparatus mentioned above, while the motor keeps driving the
belt to rotate the anvil roller, the rotational speed of the
anvil roller is reduced temporarily when the ultrascnic horn
of the ultrascnic vibrating device comes in contact with each
protrusion of the anvil roller. This induces a problem of
loosening the belt between the motor and the anvil roller, and
thus causing the belt to run off the anvil roller or the motor.

Mcreover, the rotational speed of the anvil roller is
changed drastically when the ultrasonic horn comes in contact
with the protrusion. This results in a non-uniform joining in
the predetermined regions, that is, a non-uniform joining in
the joint portions of the front waistline portion and the back
waistline portion.

It is desirable to provide a joining apparatus and a method
of manufacturing absorbent articles which are capable of
achieving a more uniform joining in predetermined regions
therecf, where joint portions of a front waistline portion and
a back waistline portion are to be formed, and of reliably

preventing a connector such as a belt from running off an anvil

WL
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roller or a motor, in a case where the anvil roller and the motor

are connected to each other via the connector.

Citation List

Patent Literature
PTL 1: Japanese Patent Application Publication No. Hei 5-15551

{pages 2 and 3, and Fig. 4)

Summary

To solve the above-described problem, the present
invention has the following aspects. An aspect of the present
invention provides a joining apparatus which is used for
manufacturing an absorbent article and which joins a continuum
of front waistline portions and a continuum of back waistline
portions in a predetermined region, where a joint portion of
each of the front waistline portions and each of the back
waistline portions is to be formed, after the continuum of the
front waistline portions and the continuum of the back waistline
portions continuously fed are superimposed, the centinua being
prepared to form an absorbent article. The joining apparatus
includes an ultrasonic vibrating device configured to apply
ultrasonic vibration to the predetermined region, an anvil
roller facing the ultrasonic vibrating device with the
superimposed continua of the front waistline portions and the
back waistline porticns interposed therebetween, and including
a protrusion configured tc press the continua in the
predetermined region between the anvil roller and the ultrasonic
vibrating device, a motor configured to rotate the anvil roller,
a connector configured to connect the anvil roller and the mctor
and tc be driven by the moteor, and a pressing mechanism configured
to press the connector in a cross direction perpendicular to

a driving direction of the connector.
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The aspect of the present invention can provide a joining
apparatus and a method of menufacturing an absorbent article
which are capable of achieving a more uniform joining in
predetermined regions thereof, where joint portions of a front
walstline portion and a back waistline porticn are to be formed,
and of reliably preventing a connector such as a belt from running
off an anvil roller or a motor, in a case where the anvil roller

and the motor are connected to each other via the connector.

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 explaining a relevant part of
a methed of manufacturing absorbent articles according to one
or more embodiments.

[Fig. 3] Fig. 3 is a perspective view of a joining apparatus
according to one or more embodiments.

[Fig. 4] Fig. 4 is a side view of the joining apparatus of FIG.
3.

(Fig. 5] Fig. 5 is an enlarged perspective view of pressing
mechanisms according to one or more embodiments.

[Fig. 6] Parts (a) and (b) of Fig. 6 are schematic views of an
anvil-side pulley and the pressing mechanisms in different
positions according to one or more embodiments.

[Fig. 7] Fig. 7 is a schematic view of an anvil roller and pressing
mechanisms of a joining apparatus according to a modified

example.

Detailed Description

Hereinafter, a joining apparatus and a method of
manufacturing absorbent articles according to one or more
embodiments of the present invention will be described with

reference to the accompanying drawings. WNote that, in the

W
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following description of the drawings, same or similar reference
signs denote same or similar elements and porticons. 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 fecllowing descripticn. Morecover, the drawings do not
necessarily reflect the real-life dimensional relationships and
ratios of components. Firstly, a configuration of an
absorbent article 1 according to one or more embodiments will
be explained with reference to Fig. 1 which is a partially cutaway
perspective of the absorbent article 1. In this particularly
illustrated embodiment, the absorbent article 1 is a disposable
pants-type diaper for adults.

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

The top sheet 2 is adapted to come into contact with the
skin of a person to wear the absorbent article 1 {hereinafter,
“wearer”). The top sheet 2 is made of a liquid permeable sheet
such as a nonwoven fabric or perforatéd plastic film. The back
sheet 3 is provided outside the top sheet 2 (on a side facing
away from the wearer). The back sheet 3 is made ¢f a nonwoven
fabric or the like.

The absorber 4 is provided between the top sheet 2 and the
back sheet 3, for absorbing excretion discharged from the wearer.
The absorber 4 is made cof a mixture of ground pulp and
superabsorbent polymer particles, or the like. The waterproof
sheet 5 is provided between the back sheet 3 and the absorber
4, for blocking the permeation of the excretion from the wearer
to the outside of the absorbent article 1. The waterproof sheet
5 is made of a liquid impermeable sheet.

The absorbent article 1 thus configured includes, in

combination, a front waistline portion 10 to be fitted to the

U6
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front waist of a wearer, a back waistline portion 20 to be fitted
to the back waist of the wearer, and a crotch portion 30 to be
fitted to the crotch of the wearer. Incidentally,

leg-surrounding openings 40 into which the legs of the wearer
are inserted are formed at both sides of the crotch portion 3C.

The front waistline pcrtion 10 and the back waistline
portion 20 are joined together by joint portions 50, and thereby
form a waist opening 60 to be fit around the body of the wearer.
A waist gather 6A made of a stretchable rubber strand or the
like is provided to an entire peripheral edge of the front
waistline portion 10 and the back waistline portion 20.

For example, to make the front waistline portion 10 and
the back waistline portion 20 stretchable in the cross direction
perpendicular to the front-tc-back direction from the front
waistline porticn 10 toward the back waistline portion 20, the
front waistline portion 10 and the back waistline portion 20
may be provided with the waist gather 6A, or may themselves be
made of a stretchable sheet.

The crotch portion 30 is provided between the front
waistline portion 10 and the back waistline portion 20. Leg
gathers 6B made of stretchable rubber strands or the like are
provided on both sides of the crotch portion.

For example, to make the crotch portion 30 stretchable in
the leg-encircling direction of the absorbent article 1, the
crotch portion 30 may be provided with the leqg gathers 6B, or
may itself be made cf a stretchable sheet.

Secondly, a method of manufacturing absorbent articles
according to one or more embodiments will be explained with
reference to Fig. 2 which is a diagram for explaining a relevant
part of the absorbent article manufacturing method.

As shown in Fig. 2, the method of manufacturing absorbent
articles includes at least a waistline forming step S1, an

absorber transferring step 32, a leg-surrounding opening forming
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step S3, a folding step S84, a joining step 55 and a cutting step
S6.

In the waistline forming step $S1, gathers (a waist gather
6A and/or a leg gather 6B) are placed between a web 7A and a
web 7B, and thereby a web 7 prepared to form the front waistline
portion 10 and the back waistline portion 20 is formed.

Note that the web 7 (webs 7A, 7B) during conveyance is
stretchable in a cross direction CD {(width direction)
perpendicular to a conveyance direction MD (machine direction)
of theweb 7. Inaddition, theweb 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 form the crotch portion 30 is transferred onto
the web 7, more specifically, between the front waistline portion
10 and the back waistline portion 20 after the waistline forming
step S1. Here, the crotch porticn member 30A includes the back
sheet 3 and the absorber 4.

In the leg-surrounding cpening forming step S3, the
leg-surrounding openings 40 (so-called leg holes) are formed
by cutting the web 7 (webs 78, 7B) after the absorber transferring
step S2. Here, the formation of the leg-surrounding opening 40
does not necessarily involve cutting only the web 7A and the
web 7B, but may involve cutting, together with the web 7A and
the web 7B, the back sheet 3 constituting the crotch portion
member 30A.

Note that the absorber transferring step S2 and the
leg-surrounding forming step S3 may be performed in the reverse
order.

In the folding step S4, the web 7 is folded into two parts
along a folding line extending in the conveyance direction MD

of the web 7 by bringing a side edge 10A of the front waistline
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pertion 10 toward a side edge 20A of the back waistline portion
20, after the leg-surrounding opening forming step S3.

Note that, in this particularly illustrated embodiment,
the fclding line is the center line CL. However, the folding
line is not necessarily the center line CL, and may be shifted
from the center line CL toward either of the first side edge
10A and the seccond side edge 20A.

In the joining step S5, a joining apparatus 100 to be
described later applies ultrascnic treatment after the folding
step 54 to predetermined regions 50A of the folded web 7, that
is, to the predetermined regions 50A where the joint porticns
50 of the front waistline portion 10 and the back waistline
portion 20 are to be formed. Thereby, the web 7 in the
predetermined regions 50A is joined. The predetermined region
50A extends, in the conveyance direction MD, acrcss an imaginary
line 5L that extends in the cross direction CD and represents
a to-be-cut line of the web 7.

In the cutting step S6, the web 7 joined in the
predetermined regions 5S0A is cut along the imaginary lines SL
after the joining step §5. Thereby, the absorkent article 1 is
manufactured.

Next, a configuration of the joining apparatus 100 used
in the joining step S5 described above will be explained with

reference to Figs. 3-5. Fig. 3 is a perspective view of the

joining apparatus 100 according to one or more embodiments. Fig.

4 is a side view (as seen in the direction of an arrow A of Fig.
3) of the joining apparatus 100 of Fig. 3. Fig. 5 is an enlarged
perspective view of pressing mechanisms 150 according to one
or more embodiments.

As shown in Figs. 3 to 5, the joining apparatus 100 is used
for manufacturing the absorbent article 1, and joins a continuum
of the front waistline portions 10 and a continuum of the back

waistline portions 20 in the predetermined regions 50A, where

Wy
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the joint portions 50 of the front waistline portion 1G and the
back waistline portion 20 are to be formed, after these continua
continuously fed are superimposed. Hereinafter, the continuum
cof the front waistline pertions 10 and the continuum of the back
waistline portions 20 are collectively and simply called the
"web 7."

To be more specific, the joining apparatus 100 includes
an ultrasonic vibrating device 110, an anvil roller 120, a motor
130, a belt 140 (connector), the pressing mechanisms 150 and
guide rollers 160.

The ultrasonic vibrating device 110 works with one of
protrusions 122 of the anvil roller 120 to be described later
to nip the web 7 in each predetermined region 50A, and thus
applies ultrasonic vibration to the predetermined region 50A.
The ultrasonic vibrating device 110 includes an ultrasonic
vibrator 111, a booster 112 and an ultrasonic horn 113.

The ultrasonic vibrator 111 provides ultrasonic vibhration
to the ultrascnic horn 113 via the booster 112. Here, the
ultrasonic vibrator 111 is connected to the booster 112.

The booster 112 amplifies the ultrasonic vibration
provided by the ultrasonic vibrator 111. The booster 112 is
fixed to a pressurizing arm 114 which adjusts the height of the
ultrasonic horn 113. The booster 112 transmits the amplified
ultrasonic vibration to the ultrasonic horn 113. The
ultrasonic horn 113 presses the web 7 in each predetermined
region 50A against the anvil roller 120, and applies the
ultrasonic vibration to the predetermined region 50A. In other
words, the ultrasonic horn 113 works with one of the protrusions
122 of the anvil roller 120 tc nip the web 7 in each predetermined
region 50A. The ultrasconic horn 113 is connected tc the
pressurizing arm 114 via the booster 112.

The anvil rcller 120 conveys the web 7 in the conveyance

direction MD while supporting the web 7. The anvil roller 120
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faces the ultrasonic vibrating device 110 with the web 7
interposed therebetween. The anvil roller 120 includes an anvil
main body 121 and the protrusions 122.

The anvil main body 121 is in the form of a cylinder, and
rotates about its central shaft 121A in the conveyance direction
MD. On one end face of the anvil main body 121, an anvil-side
pulley 123 is provided which is fixed to the central shaft 121A
and around which the belt 140 is trained. Thus, the anvil-side
pulley 123 rotates at the same speed as the anvil main body 121.

Each protrusion 122 protrudes from the anvil main body 121
outward in the radial direction of the anvil main body 121. The
protrusion 122 presses the web 7 in each predetermined region
50A against the ultrasonic vibrating device 110 (ultrascnic horn
113). In other words, in each predetermined region 50A, the
protrusicn 122 works with the ultrasonic vibrating device 110
to nip the web 7.

The motor 130 rotates the anvil roller 120. The motor 130
is arranged at the anvil roller 120 side of the web 7 (under
the anvil roller 120 in the drawings), and is arranged farther
from the web 7 than the anvil rollexr 120. The motor 130 includes
a motor main body 131 and a rotational shaft 132. The
motor main body 131 includes: a rotor (not shown) rotating about
its axis; a stator (not shown) working with the rotor to generate
torque; and a bearing {not shown) supporting the rotational shaft
132.

The rotational shaft 132 transmits the rotation of the
rotor to the cutside, i.e., to the belt 140. On one end of the
rotational shaft 132, a motor-side pulley 133 is provided which
is fixed to the rotational shaft 132 and around which the belt
140 is trained. Thus, the motor-side pulley 133 rotates at the
same speed as the rotational shaft 132 by the rotation of the
rotational shaft 132.

The belt 140 is an endless belt. The belt 140 connects
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the anvil roller 120 (anvil-side pulley 123) and the motor 130
(motor-side pulley 133), and is driven by themotor 130. Thereby,
the belt 140 can transmit the rotation of the motor 130 to the
anvil roller 120,

The pressing mechanisms 150 constantly press the belt 140
in respective directions transverse to a driving direction D
of the belt 140, e.qg., in cross directions DI each perpendicular
tc the driving direction D of the belt 140. When seen in the
axial direction of the anvil roller 120 (see Fig. 4), the pressing
mechanisms 150 each press the belt 140 toward an imaginary line
L connecting the center of the central shaft 1212 of the anvil
roller 120 and the center of the rotaticnal shaft 132 of the
motor 130. 1In other words, the pressing mechanisms 150 press
the belt 140 inward from the outer side of the belt 140.

The pressing mechanisms 150 include a first pressing
mechanism 150A and a second pressing mechanism 150B. The first
pressing mechanism 150A is arranged to abut on the belt 140 in
a region where the belt 140 moves from the motor 130 to the anvil
roller 120 in the driving direction D. The second pressing
mechanism 150B is arranged to abut on the belt 140 in a region
where the belt 140 moves from the anvil roller 120 to the motor
130 in the driving direction D.

The pressing mechanisms 150 (first and second pressing
mechanisms 150A and 150B) each include a rotating portion 151,
a moving portion 152 and an arm 153. The rotating portion 151
abuts on the belt 140, and is rotated with the rotation of the
belt 140 abcout a shaft {unnumbered) provided to the arm 153.
The rotating portion 151 is connected to the moving portion 152
with the arm 153 interposed therebetween. The moving portion
152 is a general suspension unit which moves (for example,
biases) the rotating portion 151 in the corresponding cross
direction DI. The rotating portion 151 and the arm 133 rotate

about the moving porticn 152.



JUN-085

10

15

20

25

30

12

The pressing mechanism 150 {the first and second pressing
mechanism 150A and 150B) presses such that the belt 140 is located
closer to the imaginary line L than a tangent line common to
the anvil-side pulley 123 and the motor-side pulley 133.

The guide rollers 160 support the web 7, and change the
conveyance direction MD of the web 7. The guide rollers 160
include a first guide roller 16CA and a second guide roller 160B.
The first guide rcller 160A gquides the web 7 between the anvil
roller 120 and the ultrasonic horn 113. The second guide roller
160B guides part of the web 7, the predetermined region 50A of
which has been subjected to ultrasonic vibration, to the next
process.

Hereinafter, an operation of the joining apparatus 100
according to one or more embodiments will be briefly described
with reference to Figs. 3 to 6. Parts (a) and (b) of Fig. 6 are
schematic views of the anvil roller 120 and the pressing
mechanisms 150 in different positions according to one or more
embodiments.

As shown in Figs. 3 to 6, in the joining apparatus 100,
the anvil roller 120 rotates in association with the conveyance
of the web 7. To put it differently, the driving of the motor
130 rotates the anvil roller 120 via the belt 140. In this
event, the rotating portion 151 of each pressing mechanism 150
is moved (biased) by the corresponding moving portion 152 in
the corresponding cross direction DI, and thereby presses the
belt 14C in the cross direction DI. Hereinafter, an operation
of the first and second pressing mechanisms 150A and 150B will
be briefly described.

Firstly, on the one hand, the contact between the
ultrasonic horn 113 and each protrusion 122 with the web 7
interposed therebetween loosens the belt 140 in a portion where
the belt 140 moves from the motor 130 to the anvil roller 120

in the driving direction D (see part (b) of Fig. 6). In this
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state, the rotating portion 151 of the first pressing mechanism
150A is moved closer to the imaginary line L than in a normal
state where the ultrasonic horn 113 and the protrusion 122 are
not in contact with each other (see part (a) of Fig. 6).
Accordingly, the first pressing mechanism 150A presses the belt
140 toward the imaginary line L, and is thus capable of keeping
constant the tension of the belt 140,

Further, the release of the contact between the ultrasonic
horn 113 and the protrusion 122 tightens the belt 140 in the
portion where the belt 140 moves from the motor 130 to the anvil
roller 120 in the driving directicn D (see part (a) of Fig. 6).
In this state, the rotating portion 151 of the first pressing
mechanism 150A is moved farther from the imaginary line L than
in the state where the ultrasonic horn 113 and the protrusion
122 are in contact with each other (see part (b) of Fig. 6).
Accordingly, the first pressing mechanism 150A returns to a state
prior to the pressing cf the belt 140. The first pressing
mechanism 150A moves into a state that it is attached to the
belt 140.

On the other hand, the contact between the ultrasonic horn
113 and the protrusion 122 tightens the belt 140 in a portion
where the belt 140 moves from the anvil roller 120 to the motor
130 in the driving direction D (see part (b) of Fig. 6). 1In this
state, the rotating portion 151 of the second pressing mechanism
150B is moved farther from the imaginary line L than in the normal
state (see part (a) of Fig. &). Accordingly, the second pressing
mechanism 150B is in a state prior to the pressing of the belt
140. The second pressing mechanism 150B moves into a state that
it is attached to the belt 140.

Further, the release of the contact between the ultrascnic
horn 113 and the protrusion 122 loosens the belt 140 in the
porticn where the belt 140 moves from the anvil roller 120 to

the motor 130 in the driving direction D (see part (a) of Fig.
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6). In this state, the rotating portion 151 of the second
pressing mechanism 150B is moved closer to the imaginary line
L than the state where the ultrasonic horn 113 and the protrusion
122 are in contact with each other (see part (b) of Fig. 6).
Accordingly, the second pressing mechanism 1508 presses the belt
140 toward the imaginary line L, and is thus capable of keeping
constant the tension of the belt 140.

In the above configuraticn, the ultrasonic horn 113 and
one of the protrusions 122 work together to nip the web 7 in
each predetermined region 50A at a certain interval {(i.e., the
interval correspending to a distance between each adjacent
predetermined regions 50A). Thereby, the ultrasonic horn 113
applies ultrasconic vibration generated by the ultrasonic
vibrator 111 to the predetermined region 50A. In this manner,
the web 7 in the predetermined regions 50A, where the joint
portions 50 of the front waistline portion 10 and the back
walstline portion 20 are to be formed, is subjected to ultrasonic
vibration and joined.

In the joining apparatus 100 and the methced of
manufacturing absorbent articles according to the embodiment (s)
having been described thus far, the pressingmechanisms 150 press
the belt 140 in the respective cross directions DI each
perpendicular to the driving direction D of the belit 140. This
prevents the belt 140 from being loosened between the motor 130
and the anvil roller 120 when the ultrasonic horn 113 comes in
contact with each protrusion 122 and, thereby, preventing the
rctational speed of the anvil rollexr 120 from being temporarily
reduced when the horn-protrusicn contact occurs. Moreover,
this prevents the rotational speed of the anvil roller 120 from
keing changed drastically when the ultrasonic horn 113 comes
in contact with the protrusion 122. These effects make it
possible to keep the belt 140 tensioned.

Therefore, it is possible to keep the belt 140 being
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tensioned, to join the predetermined regions 50A in the
conveyance direction of the web 7 at a certain interval, and
to surly prevent the belt 140 from running off the anvil roller
120 and the motor 130.

The inventors are aware of a known technique in which a
shaft (similar to shaft 121A) coupled to the anvil-side pulley
123 is provided with a rubber material interposed between the
shaft and the anvil-side pulley 123, in order to cushion the
impact of the contact between the ultrasonic horn 113 and each
protrusion 122 and to prevent, if at all possible, the belt 140
from running off the anvil roller 120 or the motor 130. However,
this technigue is not suited to finely control the torque of
the anvil roller 120. To cope with this, the anvil roller 120
is rotated via the belt 140 in this embodiment. Accordingly,
the torque of the anvil roller 120 can be finely controlled.

In the joining apparatus 100 and the method of
manufacturing absorbent articles according to the disclosed
embodiment (s), the pressing mechanisms 150 constantly press the
belt 140 from the first pressing mechanism 150A and/or the second
pressing mechanism 150B. In other words, each moving portion
152 constantly biases the corresponding rotating portion 151
in the corresponding cross direction DI. Accordingly, the
pressing mechanisms 150 constantly press the belt 140 in the
respective cross directions DI regardless of whether the
rotaticn of the anvil roller 120 is reduced. This arrangement
makes it possible to keep the belt 140 tensioned and tc more
reliably prevent the belt 140 from running off the anvil roller
120 or the motor 130.

In the joining apparatus 100 and the method of
manufacturing absorbent articles according to the disclosed
embodiment (s), the pressing mechanisms 150 are arranged to abut
on the belt 140 in the region where the belt 140 moves from the

motor 130 to the anvil roller 120 in the driving direction D
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and the region where the belt 140 moves from the anvil roller
120 to the motor 13C in the driving direction D, respectively.
With this arrangement, the pressing mechanisms 150 press the
belt 140 in the respective crcss directions DI in these regions
where the belt 140 is likely to be loosened. As a result, the
belt 140 can be kept tensioned reliably.

In the joining apparatus 100 and the method of
manufacturing absorbent articles according tc the disclosed
embodiment (s), the pressing mechanisms 150 each press the belt
140 toward the imaginary line L, as seen in the axial direction
of the anvil roller 120 (see Fig. 4). In other words, the
pressing mechanisms 150 press the belt 140 inward from the outer
side of the belt 140. Such a way of pressing the belt 140 makes
the belt 140 more likely tc be trained around the anvil-side
pulley 123 or the motor-side pulley 133 than a way in which the
pressing mechanisms 150 press the belt 140 outward from the inner
side of the belt 140. Thus, the belt 140 can be more reliably
prevented from running off the anvil roller 120 or the motor
130.

In the joining apparatus 100 and the method. of
manufacturing absorbent articles according to the disclosed
embodiment (s), the pressing mechanisms 150 include the first
pressing mechanism 150A and the second pressing mechanism 150B.
This enables the belt 140 to rotate while the looseness of the
belt 140 is more suppressed on each of the first pressing
mechanism 150A side and the second pressing mechanism 150B side,
than a case where only one of the first and second pressing
mechanisms 150A and 150B is arranged. This arrangement reduces
the looseness degree of the belt 140, i.e., how much the belt
140 is loosened. As a result, the belt 140 can be more reliably
prevented from running off the anvil roller 120 or the motor
130.

Note that, both of the first and second pressing mechanisms
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150A and 150B are not necessarily provided. For example, only
one of the first and second pressing mechanisms 150A and 150B
may be provided instead. 1In this case, it is particularly
preferable to choose the second pressing mechanism 150B with
which the belt 140 is more likely to be kept tensioned. It is
however within the scope of the invention to provide only the
first pressing mechanism 150B.

Thus, one or more of the aspects disclosed above can
provide a joining apparatus and a method of manufacturing
absorbent articles which are capable cof achieving a more uniform
joining in predetermined regicons, where joint portions of a front
walstline portion and a back waistline portion are to be formed,
and reliably preventing a connector, such as a belt, from running
off an anvil roller or a motor, where the anvil roller and the

motor are connected to each cother via the connector.

Modified Examples

The joining apparatus 100 according to the foregoing
description may be modified in the following manner. Fig. 7 is
a schematic view of an anvil roller 120 and pressing mechanisms
150 of a joining apparatus 100A according to a modified example.
Here, description will be provided mainly for differences from
the foregoing description, with the same or similar reference
signs denoting the same or similar elements.

In the joining apparatus 100 according to the foregoing
description, the pressing mechanisms 150 press the belt 140
inward from the outer side of the belt 140. By contrast, in the
joining apparatus 100A according to the modified example, the
pressing mechanisms 150 press the belt 140 cutward from the inner
side of the belt 140, as shown in Fig. 7. To be more specific,
as seen in the axial direction of the anvil roller 120, the
pressing mechanisms 150 press the belt 140 in respective

directions of moving away from the imaginary line L.
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In Fig. 7, the first and second pressing mechanisms 150A
and 150B are provided. Alternatively, for example, only one of
the first and second pressing mechanisms 150A and 150B may be
provided. In this case, it is particularly preferable to

5 provide the second pressing mechanism 150B with which the belt
140 is more likely to be kept tensioned. It is however within
the scope of the invention to provide only the first pressing

mechanism 150B.

10 Further Embodiments
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.
15 Based on this disclosure, those skilled in the art may easily
come up with various alternative embodiments, examples and
operation techniques.
For example, the following additicnal embodiments can be
envisaged. Specifically, the absorbent article 1 has been
20 described as including, in combinaticn, the front waistline
portion 10, the back waistline portion 20 and the crotch portion
. 30. The abscrbent article 1l isnot limited to this configuration,
but may be formed entirely as a single unit. In this case,
needless to say, adifferent method of manufacturing an absorbent
25 article is employed.
The joining apparatus in the foregoing description has been
described as for joining front and rear waistline portions.
However, the joining apparatus is not limited to such use. For
example, the joining apparatus can be used to join together any
30 two or more layers, e.g., two separate webs, or two parts of the
same web (e.g., folded web 7 after steps S4 in Fig.2) etc. The
webs and/or web parts are not necessarily front and rear waistline

porticns of wearing articles, but can be any two or more
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components of such wearing articles. For example, a waistline
portion and an ear portion (for carrying a tape fastener) can be
joined together by the joining apparatus in some embodiments.

In addition, the description has been provided for the
joining apparatus 100 used in the manufacturing of pants-type
disposable diapers. However, the jeining apparatus 100 is not
limited to such use. The joining apparatus 100 may be used to
manufacture various products including open-type disposable
diapers, sanitafy napkins, panty liners, disposable gowns for
medical use and disposable wearing articles for sports, for
example.

Further, the belt 140 has been described as the connector.

However, the connector is not limited to the belt 140, The

connecter may be any tensionable connector, e.g., a general chain.

In this case, a sprocket or the like to engage with the chain
is employed for each of the anvil-side pulley 123 and the
motor-side pulley 133.

Furthermore, the pressing mechanisms 150 have been
described as constantly pressing the belt 140 in the respective
cross directions DI. However, the pressing mechanisms 150 are
not limited to such a configuraticn.

Also, the moving porticns 152 have been described as
constantly biasing the respective rotating portions 151 in the
respective cross directions DI. However, the moving portions
152 are not limited to such a configuration.

The rotating portions 151 have been described as being
moved (biased) in the respective cross directions DI. However,
the movements of the rotating portions 151 are not limited to
such a configuration. For example, the moving portions 152 may
be fixed, and the rotating portions 151 are biased, in a
rotational movement around the moving portions 152, against the
belt 140. Alternatively, the rotating portions 151 may be

biased both in the respective cross directions DI (by the moving
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portions 152) and in the rctaticnal movement around the moving
portions 152.

As described above, the present invention naturally
includes various embodiments which are not described herein.
Accordingly, the technical sceope 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 Applications
2009-048436 (filed on March 2, 2009) and 2010-042135 (filed on

February 26, 2010) are incorporated herein by reference.

Industrial Applicability

Therefore, according to the present invention, since it
is possible to provide a joining apparatus and a method cof
manufacturing an absorbent article which are capable of
achieving a more uniform joining in predetermined regions
thereof, where joint portions of a front waistline portion and
a back waistline porticn are to be formed, and of reliably
preventing a connector such as a belt from running off an anvil
roller or a motor, in a case where the anvil roller and the motor
are connected to each other via the connector, it is useful in

manufacturing technology for absorbent articles.

Reference Signs List

1 absorbent article
2 top sheet

3 back sheet

4 absorber

5 waterproof sheet
6 gather

6A waist gather

6B leg gather
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10
10A
20
20A
30

40

50
50A
60

21

1B web
front waistline portion
side edge
back waistline portion
side edge
crotch portion
leg-surrounding openings
joint portion
predetermined region

walst openings

100, 100A Jjoining apparatus

110
111
112
113
114
120
121
122
123
130
131
132
133
140
150
150A
150B
151
152
153
160
160A

ultrasonic vibrating device

ultrasonic vibrator
booster

ultrasonic horn
pressurizing arm

anvil roller

anvil main bcdy
protrusion

anvil-side pulley

motor

motocr main body
rotational shaft
motor-side pulley

belt (connector)
pressing mechanism

first pressing mechanism
second pressing mechanism
rotating portion

moving portion

arm

guide roller

first guide roller
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CLAIMS

[Claim 1)

A joining apparatus for joining two or more layers, the
joining apparatus comprising:

an ultrasonic vibrating device configured to apply
ultrascnic vibration to a predetermined region where the layers
are to be joined;

an anvil roller facing the ultrasonic vibrating device,
and including a protrusion configured to press the predetermined
region of the layers against the ultrasonic vibrating device;

a motor configured to rotate the anvil roller;

a connector configured to connect the anvil roller and the
motor and to be driven by the motor; and

a pressing mechanism configured to press the connector in

a direction transverse to a driving direction of the connector.

[Claim 2]
The joining apparatus according to claim 1, wherein
the pressing mechanism includes:

a rotating portion configured to abut on the
connector and to be rotated in conjunction with the connecter;
and

a moving portion configured tc move the rotating

portion in the transverse direction.

[Claim 3]

The joining apparatus according to any cne of claims 1 and
2, wherein the pressing mechanism is arranged in a region where
the connector moves from the motor to the anvil roller in the

driving direction.
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[Claim 4]

The joining apparatus accecrding to any cone of claims 1 to
3, wherein the pressing mechanism is arranged in a region where
the connector moves from the anvil roller to the motor in the

driving direction.

[Claim 5]

The joining apparatus according to any one of claims 1 to
4, wherein the pressing mechanism is configured to press, as seen
in an axial direction of the anvil roller, the connector toward
an imaginary line connecting a center cf a rotaticnal shaft of

the anvil roller and a center of a rotational shaft of the motor.

[Claim 6]
The joining apparatus according to any cone of claims 1 to
5, wherein the pressing mechanism constantly presses the

connector.

[Claim 7]

A method of manufacturing an absorbent article having at
least a front waistline portion and a back waistline portion,
the method comprising the step of

causing a joining apparatus to join a continuum of the
front waistline portions and a continuum of the back waistline
portions in a predetermined region, where a joint portion of
each of the front waistline portions and each of the back
waistline portions is to be formed, after the continuum of the
front waistline portions and the continuum of the back waistline
portions continuously fed are superimposed, wherein

the joining apparatus includes:

an ultrasonic vibrating device configured to apply
ultrasonic vibration to the predetermined region;

an anvil roller facing the ultrasonic vibrating device

N\
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with the superimposed continua of the front waistline portions
and the back waistline portions interposed therebetween, and
including a protrusion configured to press the continua in the
predetermined region between the anvil roller and the ultrasonic
vibrating device;

a motor configured to rotate the anvil roller;

a connector configured to connect the anvil roller and the
motor and to be driven by the motor:; and

a pressing mechanism configured to press the connector in
a cross direction perpendicular to a driving direction of the

connector.
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ABSTRACT

The method 100 includesan ultrasconic vibrating device
110 confiqgured to apply ultrasonic vibration to the
predetermined region S50A, an anvil rcller 120 facing the
ultrascnic vibrating device 110 with the superimposed continua
of the front waistline portions and the back waistline portions
interposed therebetween, and including a protrusion 122
configured to press the continua in the predetermined region
50A between the anvil roller 120 and the ultrasonic vibratingp
device 110, a motor 130 configured to rotate the anvil roller
120, a belt 140 configured to connect the anvil roller 120 and
the motor 130 and to be driven by the motor 130, and a pressing
mechanism 150 configured to press the belt 140 in a cross

direction perpendicular to a driving direction of the belt 140.
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connecteri{i.e. “an endless belt 45”) configured to connect the anvil
reller and the motor and to be driven by the motor.

D1, however, failed to explicitly disclose said Jjoining apparatus
comprising a pressing mechanism cenfigured te the connector in a
direction transverse to e driving direction of the connector.

On the other hand, DZ disclosss apparatus comprising; 3 pressing
mechanism(42) configured to the connector{4C) in a direction
transverse Lo a driving directien of the ceonnectcr, and the pressing
mechanism constantly presses the connector.

The person skilled in the art would easily cconceive the idea of
employing a pressing mechanism as described in D2 for said a joining
apparatus disclosed in Dl.

(Continued in the Supplemental Box)
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in ¢ase the space in any of the preceding boxes is not sufficient.
Continualion of:
Claim 2:

The subject matter of claim 2 does not inveolve an inventive step cver
121, b2 and D3 for the fcllowing reascns.

D1 failed to disclose the technical feature described in clzsims 2
in the present applicatiorn.

On the other hand, D3 discloses a pressing mechanism(?) including
a moving portion (12} configured to move the rotating pertion in the
transverse direction.

The person skilled in the art would easgsily conceive the idea of
empioying a pressing mechanism as described in D3 for said a joining
apparatus disclosed in Pl.

Claim 3-5:

The subject matters of claims 3-5 do not involve an inventive step
over DI, DZ and D3 for the following reasons.

The constituent features identified claims 2-5 are mere workshop
modification.
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DESCRIPTION

Title of Invention
JOINING APPARATUS AND METHOD OF MANUFACTURING ABSORBENT

ARTICLE

Technical Field
The present disclosure relates to a joining apparatus
for joining two or more superimposed layers, and a method of

manufacturing an absorbent article.

Background Art

An absorbent article, such as a pants-type disposable
diaper, includes: a front waistline portion to be fitted to
the front waist of a wearer; a back waistline portion to be
fitted to the back waist of the wearer; and a crotch portion
to‘be fitted to the crotch of the wearer. Here,
leg-surrounding regions into which the legs of the wearer are
inserted are formed at both sides of the crotch portion.

The front waistline portion and the back waistline
portion are joined to each other in a region extending from
an edge portion of a waist opening to be fit axround the body
of the wearer to each leg-surrounding region. Japanese Patent
Application Publication No. Hei 5-15551 discloses a technigue
of joining a web in predetermined regions thereof, where joint
portions of the front waistline portion and the back waistline
portion are to be formed, by causing a joining apparatus to
apply ultrasonic vibration to the predetermined regions (for

example, see PTL 1).
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In general, the joining apparatus includes: an
ultrasonic vibrating device applying ultrasonic vibration to
the predetérmined regions of continua of diaper.components
under conveyance; an anvil roller including protrusions for
pressing the continua in the predetermined regions between the
anvil roller and the ultrasonic vibrating device; a motor
rotating the anvil roller; and a belt (connector) connecting
the anvil roller and the motor.

In the joining apparatus with the aforementioned
configuration, the driving of the motor in association with
the conveyance of the continua rotates the anvil roller via
the belt. Then, an ultrasonic horn provided in the ultrasonic
vibrating device and one of the protrusions of the anvil roller
work together to nip the continua in each predetermined region
at a certain interval (i.e., the interval corresponding to a
distance between each adjacent predetermined regions).
Thereby, the continua in the predetermined region are
subjected to ultrasonic vibration and joined.

The inventors have discovered that, in the known joining
apparatus mentioned above, while the motor keeps driving the
belt to rotate the anvil roller, the rotational speed of the
anvil roller is reduced temporarily when the ultrasonic horn
of the ultrasonic vibrating device comes in contact with each
protrusion of the anvil roller. This induces a problem of
loosening the belt between the motor and the anvil roller, and
thus causing the belt to run off the anvil roller or the motor.

Moreover, the rotational speed of the anvil roller is
changed drastically when the ultrasonic horn comes in contact

with the protrusion. This results in a non-uniform joining
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in the predetermined regions, that is, a non-uniform joining
in the joint portions of the front waistline portion and the
back waistliné portion. |

It is desirable to provide a joining apparatus and a
method of manufacturing absorbent articles which are capable
of achieving a more uniform joining in predetermined regions
thereof, where joint portions of a front waistline portion and
a back waistline portion are to be formed, and of reliably
preventing a connector such as a belt from running off an anvil
roller or a motor, in a case where the anvil roller and the

motor are connected to each other via the connector.
Citation List

Patent Literature
PTL 1: Japanese Patent Application Publication No. Hei

5-15551 (pages 2 and 3, and Fig. 4)

Summary

To solve the above-described problem, the present
invention has the following aspects. An aspect of the present
invention provides a joining apparatus which is used for
manufacturing an absorbent article and which joins a continuum
of front waistline portions and a continuum of back waistline
portions in a predetermined region, where a joint portion of
each of the front waistline portions and each of the back
waistline portions is to be formed, after the continuum of the
front waistline portions and the continuum of the back

waistline portions continuously fed are superimposed, the
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continua being prepared to form an absorbent article. The
joining apparatus includes an ultrasonic vibrating device
configured to apﬁly ultrasonic vibration to the predetefmined
region, an anvil roller facing the ultrasonic vibrating device
with the superimposed continua of the front waistline portions
and the back waistline portions interposed therebetween, and
including a protrusion configured to press the continua in the
predetermined region between the anvil roller and the
ultrasonic vibrating device, a motor configured to rotate the
Onvil roller, a connector configured to connect the anvil
roller and the motor and to be driven by the motor, and a
pressing mechanism configured to press the connector in a cross
direction perpendicular to a driving direction of the
connector.

The aspect of the present invention can provide a joining
apparatus and a method of manufacturing an absorbent article
which are capable of achieving a more uniform joining in
predetermined regions thereof, where joint portions of a front
waistline portion and a back waistline portionare to be formed,
and of reliably preventing a connector such as a belt from
running off an anvil roller or a motor, in a case where the
anvil roller and the motor are connected to each other via the

connector.

Brief Descripticn 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 explaining a relevant part

of a method of manufacturing absorbent articles according to
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one or more embodiments.

[Fig. 3] Fig. 3 is a perspective view of a joining apparatus

according to one of more embodiments. ‘

[(Fig. 4] Fig. 4 is a side view of the joining apparatus of FIG.
5 3.

[Fig. 5] Fig. 5 is an enlarged perspective view of pressing

mechanisms according to one or more embodiments.

[Fig. 6] Parts {(a) and (b) of Fig. 6 are schematic views of

an anvil-side pulley and the pressing mechanisms in different
10 positions according to one or more embodiments.

[Fig. 7] Fig. 7 is a schematic view of an anvil roller and

pressing mechanisms of a joining apparatus according to a

modified example.

15 Detailed Description
Hereinafter, a joining apparatué and a method of
manufacturing absorbent articles according to one or more
embodiments of the present invention will be described with
reference to the accompanying drawings. Note that, in the
20 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
25 determined in consideration of the following description.
Moreover, the drawings do not necessarily reflect the
real-life dimensional relationships and ratios of coﬁponents.
Firstly, a configuration of an absorbent article 1

according to one or more embodiments will be explained with
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reference to Fig. 1 which is a partially cutaway perspective
of the absorbent article 1. In this particularly illustrated
embodiment,theabsorﬁentarticle]_isachsposablegmnts—typé
diaper for adults.

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

The top sheet 2 is adapted to come into contact with the
skin of a person to wear the absorbent article 1 (hereinafter,
“wearer”). The top sheet 2 is made of a liquid permeable sheet
such as a nonwoven fabric or perforated plastic film. The back
sheet 3 is provided cutside the top sheet 2 (on a side facing
away from the wearer). The back sheet 3 is made of a nonwoven
fabric or the like.

The absorber 4 is provided between the top sheet 2 and
the back sheet 3, for absorbing excretion discharged from the
wearer. The absorber 4 is made of a mixture of ground pulp
and superabsorbent polymer particles, or the like. The
waterproof sheet 5 is provided between the back sheet 3 and
the absorber 4, for blocking the permeation of the excretion
from the wearer to the outside of the absorbent article 1. The
waterproof sheet 5 is made of a liquid impermeable sheet.

The absorbent article 1 thus configured includes, in
combination, a front waistline portion 10 to be fitted to the
front waist of a wearer, a back waistline portion 20 tobe fitted
to the back waist of the wearer, and a crotch portion 30 to
be fitted to the crotch of the wearer. Incidentally,
leg-surrounding openings 40 into which the legs of the wearer

are inserted are formed at both sides of the crotch portion
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The front waistline portion 10 and the back waistline
porth3120arejoinedtogétherbyjointportions50,andthereby
form a waist opening 60 to be fit around the body of the wearer.
A waist gather 6A made of a stretchable rubber strand or the
like is provided to an entire peripheral edge of the front
waistline portion 10 and the back waistline portion 20.

For example, to make the front waistline portion 10 and
the back waistline portion 20 stretchable in the c¢ross
direction perpendicular to the front-to-back direction from
the front waistline portion 10 toward the back waistline
portion 20, the front waistline portion 10 and the back

waistline portion 20 may be provided with the waist gather 63,

.or may themselves be made of a stretchable sheet.

The crotch portion 30 is provided between the front
waistline portion 10 and the back waistline portion 20. Leg
gathers 6B made of stretchable rubber strands or the like are
provided on both sides of the crotch portion.

For example, to make the crotch portion 30 stretchable
in the leg-encircling direction of the absorbent article 1,
the crotch portion 30 may be provided with the leg gathers 6B,
or may itself be made of a stretchable sheet.

Secondly, a method of manufacturing absorbent articles
according to one or more embodiments will be explained with
reference to Fig. 2 which is a diagram for explaining a relevant
part of the absorbent article manufacturing method.

As shown in Fig. 2, the method of manufacturing absorbent
articles includes at least a waistline forming step S1, an

absorber transferring step S2, a leg-surrounding opening
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forming step 53, a folding step S4, a joining step S5 and a
cutting step S6.

In the waistline forming step S1, gathers (a waist gather
6A and/or a leg gather €B) are placed between a web 7A and a
web 7B, and thereby a web 7 prepared to form the front waistline
portion 10 and the back waistline portion 20 is formed.

Note that the web 7 {(webs 7A, 7B) during conveyance is
stretchable in a cross direction CD (width direction)
perpendicular to a convéjrance diréétion MD. .(mach.ine'directioh')
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 form the crotch portion 30 is transferred onto
the web 7, more specifically, between the front waistline
portion 10 and the back waistline portion 20 after the waistline
forming step S1. Here, the crotch portion member 30A includes
the back sheet 3 and the absorber 4.

In the leg-surrounding opening forming step 53, the
leg-surrounding openings 40 (so-called leg holes) are formed
by cutting the web 7 (webs 7A, 7B) after the absorber
transferring step S2. Here, the formation of the
leg-surrounding opening 40 does not necessarily involve
cutting only the web 7A and the web 7B, but may involve cutting,
together with the web 72 and the web 7B, the back sheet 3
constituting the crotch portion member 30A.

Note that the absorber transferring step S2 and the

leg-surrounding forming step S3 may be pexformed in the reverse
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order.

In the folding step S4, the web 7 is folded into two parts
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 toward a side edge 20A of the back waistline portion
20, after the leg-surrounding opening forming step S3.

Note that, in this particularly illustrated embodiment,
the folding line is the centerxr line CL. However, the folding
line is not necessarily the center line CL, and may be shifted
from the center line CL toward either of the first side edge
10A and the second side edge 20A.

In the joining step S5, a joining apparatus 100 to be
described later applies ultrasonic treatment after the folding
step 54 to predetermined regions 50A of the folded web 7, that
is, to the predetermined regions 50A where the joint portions
50 of the front waistline portion 10 and the back waistline
portion 20 are to be formed. Thereby, the web 7 in the
predetermined regions 50A is joined. The predetermined region
50A extends, in the conveyance direction MD, across an
imaginary line SL that extends in the cross direction CD and
represents a to-be-cut line of the web 7.

In the cutting step $6, the web 7 joined in the
predetermined regions S50A is cut along the imaginary lines SL
after the joining step S5. Thereby, the absorbent article 1
is manufactured.

Next, a configuration of the joining apparatus 100 used
in the joining step S5 described above will be explained with
reference to Figs. 3-5. Fig. 3 is a perspective view of the

joining apparatus 100 according to one or more embodiments.
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Fig. 4 is a side view (as seen in the dirxection of an arrow
A of Fig. 3) of the joining apparatus 100 of Fig. 3. Fig. 5
is an enlarged perspective vieonf pressing mechanisms 150
according to one or more embodiments.

As shown in Figs. 3 to 5, the joining apparatus 100 is
used for manufacturing the absorbent article 1, and joins a
continuum of the front waistline portions 10 and a continuum
of the back waistline portions 20 in the predetermined regions
S50A, where the joint portions 50 of the front waistline portion
10 and the back waistline portion 20 are to be formed, after
these continua continuously fed are superimposed.
Hereinafter, the continuum of the front waistline portions 10
and the continuum of the back waistline portions 20 are
collectively and simply called the "web 7."

To be more specific, the joining apparatus 100 includes
anultrasonic vibratingdevice 110, ananvil rollexr 120, a motor
130, a belt 140 (connector), the pressing mechanisms 150 and
guide rollers 160.

The ultrasonic vibrating device 110 works with cne of
protrusions 122 of the anvil roller 120 to be described later
to nip the web 7 in each predetermined region 50A, and thus
applies ultrasonic vibration to the predetermined region 50A.
The ultrasonic vibrating device 110 includes an ultrasonic
vibrator 111, a booster 112 and an ultrasonic hoxrn 113.

The ultrascnic vibrator 111 provides ultrasonic
vibration to the ultrasonic horn 113 via the booster 112. Here,
the ultrasonic vibretor 111 is connected to the booster 112.

The booster 112 amplifies the ultrasonic vibration

provided by the ultrasonic vibrator 111. The booster 112 is
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fixed to a pressurizing arm 114 which adjusts the height of
the ultrasocnic horn 113. The booster 112 transmits the
amplified.ultrasonic vibration to.the ultrasonic horn 113.

The ultrasonic horn 113 presses the web 7 in each
predetermined region 50A against the anvil roller 120, and
applies the ultrasonic vibration to the predetermined region
50A. In other words, the ultrasonic horn 113 works with one
of the protrusions 122 of the anvil roller 120 to nip the web
7 in each predetermined region 50A. The ultrasonic horn 113
is connected to the pressurizing arm 114 via the booster 112.

The anvil roller 120 conveys the web 7 in the conveyance
direction MD while supporting the web 7. The anvil roller 120
faces the ultrasonic vibrating device 110 with the web 7
inferposed therebetween. The anvil roller 120 includes an
anvil main body 121 and the protrusions 122.

The anvil main body 121 is in the form of a cylinder,
and rotates about its central shaft 1214 in the conveyance
direction MD. On one end face of the anvil main body 121, an
anvil-side pulley 123 is provided which is fixed to the central
shaft 1212 and around which the belt 140 is trained. Thus,
the anvil-side pulley 123 rotates at the same speed as the anvil
main body 121.

Each protrusion 122 protrudes from the anvil main body
121 ocutward in the radial direction of the anvil main body 121.
The protrusion 122 presses the web 7 in each predetermined
region S0A against the ultrasonic vibrating device 110
{ultrasonic horn 113). In other words, in each predetermined
region 50A, the protrusion 122 works with the ultrasonic

vibrating device 110 to nip the web 7.
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The motor 130 rotates the anvil roller 120. The motor
130 is arranged at the anvil roller 120 side of the web 7 {under
the anvil roller 120 in the drawings), Vand is arranged farther
fromthe web 7 than the anvil roller 120. Themotor 130 includes
a motor main body 131 and a rotational shaft 132. The
motor main body 131 includes: a rotor (not shown) rotating about
its axis; a stator (not shown) working with the rotor to
generate torque; and a bearing {not shown) supporting the
rotational shaft 132. |

The rotational shaft 132 transmits the rotation of the
rotor to the outside, i.e., to the belt 140. On one end of
the rotational shaft 132, a motor-side pulley 133 is provided
which is fixed to the rotational shaft 132 and around which
the belt 140 is trained. Thus, the motor-side pulley 133
rotates at the same speed as the rotational shaft 132 by the
rotation of the rotational shaft 132.

The belt 140 is an endless belt. The belt 140 connects
the anvil roller 120 (anvil-side pulley 123) and the motor 130
(motor-side pulley 133), and is driven by the motor 130.
Thexreby, the belt 140 can transmit the rotation of the motor
130 to the anvil roller 120.

The pressing mechanisms 150 constantly press the belt
140 in respective directions transverse to a driving direction
D of the belt 140, e.g., in cross directions DI each
perpendicular to the driving direction D of the belt 140. When
seen in the axial direction of the aﬁvil roller 120 (see Fig.
4), the pressing mechanisms 150 each press the belt 140 toward
an imaginary line L connecting the center of the central shaft

121A of the anvil roller 120 and the center of the rotational
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shaft 132 of the motor 130. In other words, the pressing
mechanisms 150 press the belt 140 inward from the outer side
of the belt 140. -

The pressing mechanisms 150 include a first pressing
mechanism 150A and a second pressingmechanism 150B. The first
pressing mechanism 150A is arranged to abut on the belt 140
in a region where the belt 140 moves from the motor 130 to the
anvil roller 120 in the driving direction D. The second
pressing mechanism 150B is arranged to abut on the belt 140
in a region where the belt 140 moves from the anvil roller 120
to the motor 130 in the driving direction D.

The pressing mechanisms 150 (first and second pressing
mechanisms 150A and 150B} each include a rotating portion 151,
a moving portion 152 and an arm 153. The rotating portion 151
abuts on the belt 140, and is rotated with the rotation of the
belt 140 about a shaft (unnumbered) provided to the arm 153.
The rotating portion 151 is connected to the moving portion
152 with the arm 153 interposed therebetween. The moving
portion 152 is a general suspension unit which woves (for
example, biases) the rotating portion 151 in the corresponding
cross direction DI. The rotating portion 151 and the arm 153
rotate about the moving portion 152.

The pressingmechanism 150 (the first and second pressing
mechanism 150A and 150B) presses such that the belt 140 is
located closer to the imaginary line L than a tangent line
common to the anvil-side pulley 123 and the motor-side pulley
133.

The guide rollers 160 support the web 7, and change the

conveyance direction MD of the web 7. The guide rollers 1690



10

15

20

25

WO 2010/101287 PCT/IP2010/053745

14

include a first guide roller 1604 and a second guide roller
160B. The first guide roller 160A guides the web 7 between
the al:nvil roller 120 and the ultrasonic horﬁ 113. The second
guide roller 160B guides part of the web 7, the predetermined
region 50A of which has been subjected to ultrasonic vibration,
to the next process..

Hereinafter, an operation of the joining apparatus 100
according to one or more embodiments will be briefly described
with reference to Figs. 3 to 6. Parts {a) and (b) of Fig. 6
are schematic views of the anvil roller 120 and the pressing
mechanisms 150 in different positions according to one or more
embodiments.

As shown in Figs. 3 to 6, in the joining apparatus 100,
the anvil roller 120 rotates in association with the conveyance
of the web 7. To put it differently, the driving of the motor
130 rotates the anvil roller 120 via the belt 140. In
this event, the rotating portion 151 of each pressing mechanism
150 is moved (biased} by the corresponding moving portion 152
in the corresponding cross direction DI, and thereby presses
the belt 140 in the cross direction DI. Hereinafter, an
operation of the first and second pressing mechanisms 150A and
150B will be briefly described.

Firstly, on the cone hand, the contact between the
ultrasonic horn 113 and each protrusion 122 with the web 7
interposed therebetween loosens the belt 140 in a portion where
the belt 140 moves from the motor 130 to the anvil roller 120
in the driving direction D {(see part (b) of Fig. 6). In this
state, the rotating portion 151 of the first pressing mechanism

150A is moved closer to the imaginary line L than in a normal
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state where the ultrasonic horn 113 and the protrusion 122 are
not in contact with each other (see part (a) of Fig. 6}.
Accordingly, the first pressing mechanism 156A presses the
belt 140 toward the imaginary line L, and is thus capable of
keeping constant the tensioﬁ of the belt 140.

Furthex, the release of the contact between the
ultrasonic horn 113 and the protrusion 122 tightens the belt
140 in the portion where the belt 140 moves from the motor 130
to the anvil roller 120 in the driving direction D (see part
(a) of Fig. 6). In this state, the rotating portion 151 of
the first pressing mechanism 150A is moved farther from the
imaginary line L than in the state where the ultrasconic horn
113 and the protrusion 122 are in contact with each other (see
part {b) of Fig. 6) . Accordingly, the first pressing mechanism
150A returns to a state prior to the pressing of the belt 140.
The first pressing mechanism 150A moves into a state that it
is attached to the belt 140.

On the other hand, the contact between the ultrasonic
horn 113 and the protrusion 122 tightens the belt 140 in a
portion where the belt 140 moves from the anvil roller 120 to
the motor 130 in the driving direction D (see part (b) of Fig.
6). In this state, the rotating portion 151 of the second
pressing mechanism 150B is moved farther from the imaginary
line L than in the normal state {see part (a) of Fig. 6).
Accordingly, the second pressing mechanism 150B is in a state
prior to the pressing of the belt 140. The second pressing
mechanism 150B moves into a state that it is attached to the
belt 140.

Further, the release of the contact between the
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ultrasonic horn 113 and the protrusion 122 loosens the belt
140 in the portion where the belt 140 moves from the anvil roller
120 to the. motor 130 in the driving direction D (.see part (a)
of Fig. 6). In this state, the rotating portion 151 of the
second pressing mechanism 150B is moved closer to the imaginary
line L, than the state where the ultrasonic horn 113 and the
protrusion 122 are in contact with each other (see part (b)
of Fig. 6). Accordingly, the second pressing mechanism 150B
presses the belt 140 toward the imaginary line L, and is thus
capable of keeping constant the tension of the belt 140.

In the above configuration, the ultrasonic horn 113 and
one of the protrusions 122 work together to nip the web 7 in
each predetermined region 50A at a certain interval (i.e., the
interval corresponding to a distance between each adjacent
predetermined regions 50A). Thereby, the ultrasonic horn 113
applies ultrasonic vibration generated by the ultrasonic
vibrator 111 to the predetermined region 50A. In this manner,
the web 7 in the predetermined regions 50A, where the joint
portions 50 of the front waistline portion 10 and the back
waistline portion 20 are to be formed, is subjected to
ultrasonic vibration and joined.

In the joining apparatus 100 and the method of
manufacturing absorbent articles according to the
embodiment {s) having been described thus far, the pressing
mechanisms 150 press the belt 140 in the respective cross
directions DI each perpendicular to the driving direction D
of the belt 140. This prevents the belt 140 from being loosened
between the motor 130 and the anvil roller 120 when the

ultrasonic horn 113 comes in contact with each protrusion 122
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and, thereby, preventing the rotational speed of the anvil
roller 120 from being temporarily reduced when the
horn—protrusion contact occurs. Moreover, this prévents the
rotational speed of the anvil roller 120 from being changed
drastically when the ulfrasonic horn 113 comes in contact with
the protrusion 122. These effects make it possible to keep
the belt 140 tensioned.

Therefore, it is possible to keep the belt 140 being
tensioned, to join the predetermined regions 50A in the
conveyance direction of the web 7 at a certain interval, and
to surly prevent the belt 140 from running off the anvil roller
120 and the motor 130.

The inventors are aware of a known technique in which
a shaft (similar toshaft 121A) coupled to the anvil-side pulley
123 is provided with a rubber material interposed between the
shaft and the anvil-side pulley 123, in order to cushion the
impact of the contact between the ultrasonic horn 113 and each
protrusion 122 and to prevent, if at all possible, the belt
140 from running off the anvil roller 120 or the moctoxr 130.
However, this technique is not suited to finely control the
torgue of the anvil roller 120. To cope with this, the anvil
roller 120 is rotated via the belt 140 in this embodiment.
Accordingly, the torque of the anvil roller 120 can be finely
controlled.

In the joining apparatus 100 and the method of
manufacturing absorbent articles according to the disclosed
embodiment (s), the pressing mechanisms 150 constantly press
the belt 140 from the first pressing mechanism 150A and/or the

second pressing mechanism 150B. In other words, each moving
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portion 152 constantly biases the corresponding rotating
portion 151 in the corresponding cross direction DI.
Accordingly, tﬁe'pressing!nechanisms‘lso constantly press the
belt 140 in the respective cross directions DI regardless of
whether the rotation of ﬁhe anvil roller 120 is reduced. This
arrangement makes it possible to keep the belt 140 tensioned
and to more reliably prevent the belt 140 from running off the
anvil roller 120 or the motor 130. _

In the joining apparétus 100 aﬁd the method of
manufacturing absorbent articles according to the disclosed
embodiment(s), the'pressing mechanisms 150 are arranged to
abut on the belt 140 in the region where the belt 140 moves
from the motor 130 to the anvil roller 120 in the driving
direction D and the region where the belt 140 moves from the
anvil roller 120 to the motor 130 in the driving direction D,
respectively. With this arrangement, the pressing mechanisms
150 press the belt 140 in the respective cross directions DI
in these regions where the belt 140 is likely to be loosened.
As a result, the belt 140 can be kept tensioned reliably.

In the joining apparatus 100 and the method of
manufacturing absorbent articles according to the disclosed
embodiment (s), the pressing mechanisms 150 each press the belt
140 toward the imaginary line L, as seen in the axial direction
of the anvil roller 120 (see Fig. 4). In other words, the
pressing mechanisms 150 press the belt 140 inward from the outer
side of the belt 140. Such a way of pressing the belt 140 makes
the belt 140 more likely to be trained around the anvil-side
pulley 123 or the motor-side pulley 133 than a way in which

the pressing mechanisms 150 press the belt 140 outward from
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the inner side of the belt 140. Thus, the belt 140 can be more
reliably prevented from running off the anvil roller 120 ox
the motor 130. | |

In the joining apparatus 100 and the method of
manufacturing absorbent articles according to the disclosed
embodiment (s), the pressing mechanisms 150 include the first
pressing mechanism 150A and the second pressing mechanism 150B.
This enables the belt 140 to rotate while the looseness of the
belt 140 is more suppressed on each of the first pressing
mechanism 150A side and the second pressing mechanism 1508 side,
than a case where only one of the first and second pressing
mechanisms 150A and 150B is arranged. This arrangement
reduces the looseness degree of the belt 140, i.e., how much
the belt 140 is loosened. As a result, the belt 140 can be
more reliably prevented from running off the anvil roller 120
or the motor 130.

Note that, both of the first and second pressing
mechanisms 150A and 150B are not necessarily provided. Foxr
example, only one of the first and second pressing mechanisms
150A and 150B may be provided instead. In this case, it is
particularly preferable to.choose the second pressing
mechanism 150B with which the belt 140 is more likely to be
kept tensioned. It is however within the scope of the
invention to provide only the first pressing mechanism 150B.

Thus, one or more of the aspects disclosed above can
provide a joining apparatus and a method of manufacturing
absorbent articles which are capable of achieving a more
uniform joining in predetermined regions, where joint portions

of a front waistline portion and a back waistline portion are

N
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to be formed, and reliably preventing a connector, such as a
belt, from running off an anvil roller or a motor, where the
anvil roller and the motor are connected to each other via the

connector.

Modified Examples

The jeoining apparatus 100 according to the foregoing
description may be modified in the following manner. Fig. 7
is a schematic view of an anvil roller 120 and pressing
mechanisms 150 of a joining apparatus 100A according to a
modified example. Here, description will be provided mainly
for differences from the foregoing description, with the same
or similar reference signs denoting.the same or similar
elements.

In the joining apparatus 100 according to the foregoing
description, the pressing mechanisms 150 press the belt 140
inward from the outer side of the belt 140. By contrast, in
the joining apparatus 100A according to the modified example,
the pressing mechanisms 150 press the belt 140 ocutward from
the inner side of the belt 140, as shown in Fig. 7l TO be more
specific, as seen in the axial direction of the anvil roller
120, the pressing mechanisms 150 press the belt 140 in
respective directions of moving away from the imaginary line
L.

In Fig. 7, the first and second pressing mechanisms 150A
and 150B are provided. Alternatively, for example, only one
of the first and second pressing mechanisms 150A and 15@B may
be provided. 1In this case, it is particularly preferable to

provide the second pressing mechanism 150B with which the belt

Nab)
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140 is more likely to be kept tensioned. It is however within
the scope of the invention to provide only the first pressing

mechanism 150B.

Further Embodiments

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, the following additional embodiments can
be envisaged. Specifically, the absorbent article 1 has been
described as including, in combination, the front waistline
portion 10, the back waistline portion 20 and the crotch portion
30. The absorbent article 1 is not limited to this
configuration, but may be formed entirely as a single unit.
In this case, needless to say, a different method of
manufacturing an absorbent article is employed.

The joining apparatus in the foregoing description has

been described as for joining front and rear waistline portions.

However, the joining apparatus is not limited to such use. For
example, the joining apparatus can be used to join together
any two or more layers, e.g., two separate webs, or two parts
of the same web (e.g., folded web 7 after steps 5S4 in Fig.2)
etc. The webs and/or web parts are not necessarily front and
rear waistline portions of wearing articles, but can be any

two or more components of such wearing articles. For example,
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a waistline portion' and an ear portion (for carrying a tape
fastener) can be joined together by the joining apparatus in
some embodiﬁents- |

In addition, the description has been provided for .the
joining apparatus 100 used in the manufacturing of pants-type
disposable diapers. However, the joining apparatus 100 is not
limited to such use. The joining apparatus 100 may be used
to manufacture various products including open-type
disposable diapers, sanitary napkins, panty liners,
disposable gowns for medical use and disposable wearing
articles for sports, for example.

Further, the belt 140 has been described as the connector.
However, the connector is not limited to the belt 140. The
connecter may be any tensionable connector, e.g., a general
chain. In this case, a sprocket or the like to engage with
the chain is employed for each of the anvil-side pulley 123
and the motor-side pulley 133.

Furthermore, the pressing mechanisms 150 have been
described as constantly pressing the belt 140 in the respective
cross directions DI. However, the pressing mechanisms 150 are
not limited to such a configuration.

Also, the moving portions 152 have been described as

constantly biasing the respective rotating portions 151 in the

respective cross directions DI. However, the moving portions
152 are not limited to such a configuration.

The rotating portions 151 have been described as being
moved (biased) in the respective cross directions DI. However,
the movements of the rotating portions 151 are not limited to

such a configuration. For example, the moving portions 152
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may be fixed, and the rotating portions 151 are biased, in a
rotational movement around the moving portions 152, against
the belt 140.1 Alternatively, the rotating portions.151 may
be biased both in the respective cross directions DI (by the
moving portions 152) and in the rotational movement around the
moving portions 152.

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 Applications
2009-048436 (filed on March 2, 2009) and 2010-042135 (filed

on February 26, 2010) are incorporated herein by reference.

Industrial Applicability

Therefore, according to the present invention, since it
is possible to provide a joining apparatus and a method of
manufacturing an absorbent article which are capable of
achieving a more uniform joining in predetermined regions
thereof, where joint portions of a front waistline portion and
a back waistline portion are to be formed; and of reliably
preventing a connector such as a belt from running off an anvil
roller or a motor, in a case where the anvil roller and the
motor are connected to each other via the connector, it is

useful in manufacturing technology for absorbent articles.
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Reference Signa List

1

2

6A
6B
7,
10
10A
20
20A
30
40
50
50A

60

1060,

110

111

112

113

114

120

121

122

123

absorbent article
top sheetv

bhack sheet
abgorber
waterproof'sheet
.gather

walst gather

leg gather

74, 7B web

front waistline portion
side edge

back waistline portion
side edge

crotch portion
leg-surrounding openings
joint portion
predetermined region
waist openings

100A djoining apparatus

ultrasonic vibrating device

ultrasonic vibrator
booster

ultrasonic horn
pressurizing arm
anvil rollerx

anvil main body
protrusion

anvil-side pulley

PCT/IP2010/053745

ASX



10

15

WO 2010/101287

130
131
132
133
140
150
150A
150B
151
152
153
160
160A
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motor

motor main body
rotational sﬁaft
motor-side pulley

belt (connector)
pressing mechanism

first pressing mechanism
second pressing mechanism
rotating portion

moving portion

arm

guide roller

first guide roller

gsecond guide roller
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CLATMS

{Claim 1]
A joining apparatus for joining two or more layers, the
5 joining apparatus comprising:
an ultrasonic vibrating device configured to apply
ultrasonicvibrationtoa@nedetérminedregionwherethe1ayers
are to be joined;
an anvil rolleizfécing.tﬁé'ultraSOnic*vibrating.de§iée,
10 and including a protrusion configured to press the
predetermined region of the layers against the ultrasonic
vibrating device;
a motor configured to rotate the anvil roller;
a connector configured to connect the anvil roller and
15 the motor and to be dxiven by the motor; and
a pressing mechanism configured to press the connector
in a direction transverse to a driving direction of the

connector.

20 [Claim 2]
The joilning apparatus according to claim 1, wherein
the pressing mechanism includes:
a rotating portion configured to abut on the
connector and to be rotated in conjunction with the connector;
25 and
a moving portion configured to move the rotating

portion in the transverse direction.



10

15

20

25

WO 2010/101287 PCT/IP2010/053743

27

[Claim 3]

The joining apparatus according to any one of claims 1
and 2, wherein the pressing mechanism is arranged in a region
where the connector moves from the motor to the anvil rollex

in the driving direction.

[Claim 4]

The joining apparatus according to any one of claims 1
to 3, wherein the pressing mechanism is arranged in a region
where the connector moves from the anvil roller to the motor

in the driving direction.

[Claim 5]

The joining apparatus according to any one of claims 1
to 4, wherein the pressing mechanism is configqured to press,
as seen in an axial directionof the anvil roller, the connector
toward an imaginary line connecting a center of a rotational
shaft of the anvil roller and a center of a rotational shaft

of the motor.

[Claim 6]
The joining apparatus according to any one of claims 1
to 5, wherein the pressing mechanism constantly presses the

connector.

[Claim 7]
A method of manufacturing an absorbent article having
at least a front waistline portion and a backwaistline portion,

the method comprising the step of
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causing a joining apparatus to join a continuum of the
front waistline portions and a continuum of the back waistline
portions in a predetermined region, where a joint portion of
each of the front waistline portions and each of the back
waistline portions is to be formed, after the continuum of the
front waistline portions and the continuum of the back
waistline portions continuocusly fed are superimposed, wherein

the joining apparatus includes:

an ultrasonic vibraﬁing device configuréd to afply
ultrasonic vibration to the predetermined region;

an anvil roller facing the ultrasonic vibrating device
with the superimposed continua of the front waistline portions
and the back waistline portions intexposed therebetween, and
including a protrusion configured to press the continua in the
predetermined region between the anvil roller and the
ultrasonic vibrating device;

a motor configured to rotate the anvil roller;

a connector configured to connect the anvil roller and
the motor and to be driven by the motoxr; and

a pressing mechanism configured to press the connector
in a cross direction perpendicular to a driving direction of

the connector.

A
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