
30 SEPTEMBER 2004 1 PROCESS FOR MAKING ELASTICALLY STRETCHABLE COMPOSITE
SHEET This invention relates to a process for making an  elastically
stretchable composite sheet which is suitable,  for example, for a topsheet
of a sanitary article such as a  disposable diaper, a menstruation pad or
the like. Elastically stretchable composite sheet for a topsheet  of a
sanitary article is well known which comprises an  elastically stretchable
sheet and an inelastically  stretchable sheet-like fibrous assembly bonded
to each other.  An example of the process for making such a composite sheet
of prior art comprises steps of bonding the elastically  stretchable web
and the inelastically stretchable web made  of fibrous assembly to each
other intermittently in ane  direction, stretching the elastically
stretchable web in the  one direction together with the inelastically
stretchable web  and relieving this composite web of tension so that the
composite web may contract substantially to its initial  length under a
contractile force of the elastically  stretchable web. The composite sheet
obtained in this manner can  



eliminate a rubber-like touch by covering the elastically 30 SEPTEMBER 2004
stretchable sheet having such uncomfortable touch with the  inelastically
stretchable fibrous assembly free from such  touch. Furthermore, such
composite sheet contracts with  component fibers of the fibrous assembly
remaining stretched  and therefore a bulkiness increases as it contracts.
This  means that the composite sheet covered with the fibrous  assembly can
offer a comfortably soft touch. However, the process for making the
composite sheet is  accompanied with a problem that both the elastic web
and the  inelastic web are deformed as these webs are stretched in the  one
direction. Such deformation reduces dimensions of these  webs as measured
orthogonally to the direction of stretching.  During this deformation, a
stretching ratio of the component  fibers in the fibrous web remarkably
increases along side  edges of this web extending in the direction of
stretching  but not in its intermediate zone. Consequently, in the
composite sheet obtained by this process, a bulkiness of the  inelastic web
comprising the fibrous assembly can not be  uniform transversely thereof.
Tt is an object of this invention to provide a process  for making the
composite sheet enabling the inelastic web in  



the form of fibrous assembly to have a uniform bulkiness in 30 SEP'T'EMBER
2004 3 the composite sheet including such inelastic web. According to this
invention, there is provided a  process for making an elastics.] 1.y
stretchable composite sheet  comprising an elastically stretchable web
having upper and  lower surfaces and being continuous in one direction and
an  inelastically stretchable web made of stretchable continuous  fibers
and being continuous in the one direction, the  inelastically stretchable
web being bonded to at least one  of the upper and lower surfaces of the
elastically stretchable  web, the process comprising the steps of
stretching this  composite web in the one direction and leaving the
composite  web contract under contractile force of the elastically
stretchable web to obtain the composite sheet adapted to be  more than Lhe
composite web. The process for making an elastically stretchable  composite
sheet further comprises the composite web being  continuously fed in the
one direction to pass at least two  nip roil pairs adapted to rotate at a
peripheral speed  increasing ahead with respect to a machine direction, the
stock web being brought into contact with peripheral surfaces  



of each nip roll pair so that, in at least one roll of each  roll pair, the
composite web is brought into contact with this  roll over an area of its
peripheral surface defined by a 30 SEPTEMBER 2004 4 quadrant of its
circular cross section or larger area until the composite web is stretched
to a desired ratio. Fig. 1 is a fragmentary perspective view of a stack
sheet used in a process according to this invention; Fig. 2 is a
fragmentary perspective view of a composite  sheet obtained by the process
according to this invention;  Fig. 3 is a diagram illustrating the process
for making  the composite sheet; and Fig. 4 is a plan view partially
depicting the process  for making the composite sheet. A process for making
an elastically stretchable  composite sheet according to this invention
will be. described  more in detail with reference to the accompanying
drawings. Fig. 1 is a fragmenLary perspective view of a stack web  1.0 used
in the process according to this invention and Fig.  2 is a fragmentary
perspective view of a composite sheet 20.  The stock web 10 comprises a
stretchable web 2 formed with  inelastically stretchable continuous fibers
6 oriented at  



random and an elastic wpb 3 formed with elastically  stretchable continuous
fibers 40 oriented at random, the webs  7, 3 being placed upon and bonded
to each other at bonding -5 30 SEIYI'EMBER 2004 spots 4A. The stock web 10
farmed in this manner is  elastically stretchable in X-direction and
Y-direcLian  orthogonal thereto, at .least in Y-direction as indicated by
chain lines. In the composite sheet 20, the continuous fibers  6 depicted
in Fig. 1 are in slackened state between each pair  of the adjacent bonding
spots 4A, 4A. The fibers 6 in such  stretched state are designated by
reference numeral 26. The  composite sheet 20 can be stretched in
Y-direction under  tensile force lower than that required by the stock web
10. Fig. 3 is a diagram illustrating a process for making  the composite
sheet 20 from the stock web 10, in which exact  ref ative sizes of
respective devices or means are disregarded.  in this process, the elastic
web 3 is continuously fed from  the left side as viewed in Fig. 3. A melt
extruder 11 includes  a plurality of nozzles 12 arranged transversely of
the elastic  web 3 and these nozzles 12 discharge a plurality of the
continuous fibers 6 onto the upper surface of the elastic web  3 under
effect of hot air not shown) blown against these  



fibers 6. ImmediateIy below the nozzles 12, there is provided  a suction
box 13 with the elastic web 3 and a conveyor belt  (net shown) for the
elastic web 3 being interposed  therebetween. The continuous fibers 6 are
collected on the  upper surface of the elastic web 3 immediately below the
30 SEPTEMBER 2004 6 nozzles 12 under a suction of effect provided by the
suction box  13 to form the stretchable web 2. The stretchable web 2 and
the elastic web 3 are fed together into a nip defined between  a pair of
embossing rolls. 14, 14 whereupon the bonding spots  4A of Fig. 1 are
formed by means of which these two webs 2,  3 are integrated to form the
stock web 10 of Fig. 1. The stock web 10 then passes first, second and
third  nip roller pairs 31, 32, 33 arranged in this order along a  machine
direction. The first - third nip roller pairs 31 - 33 respectively comprise
pairs of the rolls 31a, 31b; 32a,  32b; 33a., 33b arid the rolls of each
pair are adapted to rotate  at the same peripheral speed. And the first -
third nip rolls  31 - 33 are adapted to rotate at their peripheral speeds
progressively increasing ahead with respect to the machine  direction. In
the course of passing these nip rolls .31 -- 33,  the stock web 10 is
stretched up to a desired stretch ratio  



in the machine direction. In the stock web 10 stretched in  this manner,
the stretchable. web 2 is inelastically stretched  and the component fibers
6 thereof are changed to finer and  longer fibers 26 (See Fig. 2) .
Simultaneously, the elastic  web 3 is elastically stretched. The stock web
10 having left  the third nip rolls 33 then passes a feed roll pair 3,1
rotating  at the same peripheral speed as the first nip rolls 31 and 30
SEPTEMBER 2004 7 taken-up on a reel. The stock web 10 once having been
stretched contracts again before it reaches the feed roll pair  34. More
specifically, the elastic web 3 elastically  contracts substantially to its
initiai dimension and forces  the stretchable web 2 to contract with
formation of many  gathers arid loops between each pair of the adjacent
bonding  spots 4A, 4A. In this way, the composite sheet 20 of Fig.  2 is
obtained from these two webs 2, 3. In the process as has been described
above, the stock  web 10 is brought into contact with peripheral surfaces
of  each nip roll pair so that, in at least one roll of each -roll  pair,
the stock web 10 is brought into contact with this roll  over an area of
the peripheral. qurface defined by a quadrant  of its circular cross
section or larger area. Referring to  



the diagram illustrating a specific embodiment of the process,  the stock
web 10 is brought into contact with the respective  rolls 31a, 31b of the
first nip roll pair 31 3o that an included  angle P of 90 or more may be
established. In other words, the  stock web 10 is fed forward in contact
with each of t he r o 11 s  31a, 31b over the area defined by a quadrant of
its circular  cross section. Such unique in which the stock web 10  is
brought into contact with the first - third nip rolls 31  - 33 generates a
friction enabling the stock web 10 to be 30 SEPTEMBER 2004 8 stretched in
the machine direction without contracting  transversely of the stock web
10. In this way, the stock web  10 is stretched at a uniform ratio over K3
full width. The  angle P determining the result of stretching is preferably
in a range of 90 - 270t, at least one of the rolls 31a, 31b.  Referring to
Fig. 3, a dimension L along which the stock web  10 in in contact with none
of the nip rolls in the course of  stretching. This dimension is designated
by L, between the  first nip roll pair 31 and the second nip roll pair 32
and  designated by L2 between the second nip roll pair 32 and the  third
nip roll pair 33. Fig. 4 is a plan view depicting the first - third 0-p  



roll pairs arranged in the order illustrated by Fig. 3, The  stock web 10
fed forward from the left side as viewed in Fig.  3 has already been formed
by the embossing rolls 14 with the  bonding spots 4A. In this step, the
stock web 10 has a width  IQ and then passes the first nip roll pair 31 and
the second  nip roll pair 32. The distance L along which the stock web  10
is in contact with none of the nip rolls is designated by  in between the
first nip roll pair 31 and the second nip roll  pair 32. According to this
invention, two nip Toll pairs  adopted to rotate at their peripheral speeds
different  depending on the particular pairs, i.e., the first and second 3
0 SEPTEMBER 2004 -9 nip roll pairs 31, 32 are closed arranged so that L1/W1
- 0. Q1  - 0. 4 may be established. Thereby it is possible to minimize  an
anxiety that the width W of the stock web 10 might be reduced  between
these two nip roll pairs, i. e. , in the course along  which the stock web
10 is in contact with none of the nip rolls  31a - 32b. L/W < 0.01 would
deteriorate a workability because the first  and second nip roll pairs 31,
32 are too closely arranged while  L/W > 0.4 would unacceptably reduce the
width of the stock  web 10. 



Also for a distance by which the third nip roll pair  33 is spaced apart
from the second nip roll pair 32. Assumed  that the stock web 10 has a
width W?. immediatelly before it  enters the second -nip roll pair 32 and
the distance L along  which the stock web 10 is in contact with none of the
nip rolls  is designated by L2 between the second nip roll pair 32 and  the
third nip roll pair 33, the second and third nip roll pairs  32, 3 3 are
arranged closely to each other so that L2/W2 - 0.01  - 0.4 may be
established. It is possible without departing from the scope of this,
invention to stretch the stock web 10 by only two nip roll  pairs 31-a -
32b or by four or more nip roll pairs. It is also  possible without
departing from the scone of this invention 30 SEPTEMBER 2004 -10 to use the
stock web 10 comprising the elastic web 3 and a  pair of stretchable webs 2
bonded to opposite surfaces of the  elastic web 3. The elastic web 3 may be
formed with a web  made of styrene-based elastomeric threads or a film of
such  e la s tome r. The stretchable web 2 may be formed with a web made
of continuous fibers of homo- of copolymer of propylene. It  is possible,
if desired, to provide the peripheral surface  of each nip roll with
suitable means to prevent the stock web  



10 from slipping transversely thereof. Such means include  a roughing of
the peripheral surface or coating of the  peripheral surface with rubber
sheet or the other slip-proof  material. The process according to this
invention for making an  elastically stretchable composite sheet prevents
the stock  sheet from being reduced transversely thereof in the course  of
stretching the stock sheet using a plurality of nip roll  pairs. This is
because that the stock sheet i5 brought in  contact with these nip roll
pairs over a reIatively large area .  Furthermore, the nip roll pairs
arranged closely one to  another so that the distance aIong which the stock
sheet would  otherwise be stretched without being brought into contact
with the nip roll pairs can be minimized. This is another  factor functions
to prevent the stock sheet from shrinking 30 SEPTEMBER 2004 -11
transversely thereof and to assist the stock sheet to be evenly stretched
over its full width. -12 WHAT IS CLAIMED IS 30 SEPTEMBER 2004 A process for
making an elastically stretchable  



composite sheet (20) comprising an elastically stretchable web  (3) having
upper and lower surfaces and being continuous in one  direction (Y-Y) and
an inelastically stretchable web (2) made  of stretchable continuous fibers
(6) and being continuous in  said one direction (Y-Y), said inelastically
stretchable web  (2) being bonded to at least one of said upper and lower
surfaces  of said elastically stretchable web (3), said process  comprising
the steps of stretching this composite web (101 in  said one direction
(Y-Y) and leaving said composite web (10)  contract under contractile force
of said elastically  stretchable web (3) to obtain the composite sheet (20)
adapted  to be more than said composite web (10), said process further
comprising: said composite web (10) being continuously fed in said  one
direction (Y-Y) to pass at least two nip roll pairs (31),  132) adapted to
rotate at a peripheral speed increasing ahead  with respect to a machine
direction, the composite web (10)  being brought into contact with
peripheral surfaces of each nip  roll pair (31), (32) so that, in at least
one roll of each roll.  pair, said composite web (10) is brought into
contact with this 30 SEPTEMBER 2004 -13 roll over an area of its peripheral
surface defined by a  



quadrant of its circular cross section or larger area until said  composite
web (10) is stretched to a predetermined ratio, 2. The process according to
Claim 1, wherein first and  second nip roll pairs (31) , (32) are arranged
closely to each  other in said one direction (Y-Y) so that a relationship
of L/W  = 0.01 - 0.4 is established wherein L designates a distance
between said first and second nip roll pairs (31), (32) along  which said
composite web (10) is brought into contact with none  of the nip rolls and
1 designates a width which said composite  web (10) has immediately before
said composite web (10) enters  said first nip roll pair (31). 3. The
process according to Claim 1, wherein said  stretchable web (2) is formed
with a web made of continuous  fibers (6) of home-- or copolymer of
propylene, 


