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(54) Suction apparatus for transferring a nonwoven web

(57) The apparatus (3) is used for transferring a non-
woven web (W) between an upstream unit (1), such as
for example a conveyor belt, and a downstream unit (2) ,
such as for example a thermal bonding unit. The appa-
ratus comprises a rotating and air permeable cylinder
(30), and air suction means (31) for creating a suction
force through the cylinder in order to make a nonwowen

web adhere against the surface of a first portion (P1) of
the cylinder. The air suction means (31) further comprise
a stationary internal channel (310) that is mounted inside
the cylinder (30) and extends between the said first por-
tion (P1) and a second portion (P2) of the cylinder, and
a suction hood (311) that is mounted outside the cylinder
(30) and in the vicinity of the said second portion (P2).
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Description

Technical field

�[0001] The invention relates to a suction apparatus for
transferring a nonwoven web between an upstream de-
vice and a downstream device. The invention is particu-
larly, but not exclusively, applicable for taking off and
transferring a nonwoven web from a conveyor belt to a
downstream unit, such as for example a bonding unit.

Prior art

Nonwoven web

�[0002] As used therein, the wording "nonwoven web"
refers to any fibres and/or filaments web manufactured
in the nonwoven industry, independently of the method
of manufacturing said web and of the fibres or filaments
type. The web can be a monolayer web or a multilayer
web made from several layers of fibres or filaments. In
particular, the nonwoven web can be made of one or
more layers selected form the group: carded nonwoven
layer, spunbonded nonwoven layer, meltblown nonwo-
ven layer, air- �laid nonwoven layer. One layer of the web
can be also an absorbent layer made from a fibre material
generally referred as "pulp", and made of or containing
fibres from natural sources such as woody and non-
woody plants. Woody plants include, for example, decid-
uous and coniferous trees. Non-�woody plants include,
for example, cotton, flax, esparto grass, milkweed, straw,
jute hemp, and bagasse. In case of a multilayer web, all
the layers can be of the same type, or the nonwoven can
be composite, that is to say made of several layers of
different types such as for example a CMC nonwoven
web (Carded layer / Meltblown layer / Carded layer), a
SMS nonwoven web (Spunbonded layer / Meltblown lay-
er / Spunbonded layer), a SPC nonwoven web (Spun-
bonded layer / Pulp layer / Carded layer), ...
�[0003] A nonwoven web generally undergoes one or
more consolidation steps such as for example by thermal
bonding, hydroentangling, needle bonding, chemical
bonding, ultrasonic bonding. As used therein the wording
"nonwoven web" refers generally either to a non-�consol-
idated web or to a consolidated web (i.e. after bonding).

Transfer of a nonwoven web

�[0004] In the nonwoven industry, it is known to date to
use a suction cylinder for transferring a nonwoven web
between an upstream unit and a downstream unit.
�[0005] In particular, in European patent application EP
0 733 729 a suction cylinder is used for taking off a non-
woven from an upstream conveyor belt and for transfer-
ring the nonwoven web to a downstream calendering
unit. During its transfer, the nonwoven web adheres by
suction against a lower portion of the suction cylinder.
�[0006] More particularly, the suction cylinder de-

scribed in this publication comprises a rotating and per-
forated cylinder and suction means. The suction means
comprise a stationary internal suction chamber mounted
inside the cylinder, and blowing means mounted outside
the cylinder and used for sucking air from the internal
chamber. The internal chamber is constituted by an air
pipe or duct, extending on the whole length of the cylinder
and having a longitudinal bottom slot, and two stationary
partitions extending from each side of the said slot. The
two partitions define an internal suction sector. The in-
ternal air pipe or duct is connected at one extremity or at
both extremities to air blowing means. This type of con-
struction for a suction cylinder is also disclosed in French
patent application FR 1 500 746.
�[0007] In operation, air is continuously sucked from the
outside of the cylinder within the internal suction sector,
and the nonwoven web adheres by suction against the
outer surface of the perforated cylinder, in the zone de-
limited by the stationary suction sector.
�[0008] In the suction apparatus described in European
patent application EP 0 733 729 or French patent appli-
cation FR 1 500 746, the use of an internal longitudinal
air duct mounted inside the cylinder and connected at
least at one extremity to blowing means involve several
drawbacks.
�[0009] It is difficult to obtain a homogenous air distri-
bution on the whole length of the cylinder. In practise the
suction force that is generated in the vicinity of the suction
extremity of the duct is indeed higher than in the middle
of the duct. It is thus difficult to generate a constant suc-
tion force along the whole length of the suction cylinder,
especially when a long cylinder is used. This poor air
distribution may detrimentally damage the structure of
the nonwoven web or may detrimentally cause the for-
mation of creases in the nonwoven web.
�[0010] The volume of the internal duct is also limited
by the geometry of the cylinder, which in turn prejudicially
impairs the suction air flow, and thereby impairs the suc-
tion force applied on the nonwoven web.
�[0011] These drawbacks render this type of suction
apparatus suitable only for transferring nonwoven web
of short width and/or for transferring nonwoven web at
low speed. Such a suction apparatus is no efficient for
transferring a nonwoven web of large width, especially a
nonwoven web having a width of 5m ore more, and/or
for transferring a nonwoven web at high speed, especially
at speeds higher than 100 m/min.

Objective of the invention

�[0012] One main objective of the invention is to provide
a novel apparatus for transferring a nonwoven web be-
tween an upstream unit and a downstream unit and that
overcomes the aforesaid drawbacks of the suction trans-
fer apparatus of the prior art.
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Summary of the invention

�[0013] This objective is reached by the apparatus of
claim 1. This apparatus for transferring of a nonwoven
web comprises a rotating and air permeable cylinder and
air suction means for creating a suction force through the
cylinder in order to make a nonwowen web adhere
against the surface of a first portion of the cylinder. The
air suction means comprise a stationary internal channel
that is mounted inside the cylinder and extends between
the said first portion and a second portion of the cylinder,
and a suction hood that is mounted outside the cylinder
and in the vicinity of the said second portion.

Brief description of the drawing

�[0014] Other characteristics and advantages of the in-
vention will appear more clearly on reading the following
description of a preferred embodiment of the invention,
which description is given by way of nonlimiting example
and is made with reference to the accompanying drawing
in which the sole figure 1 is schematic representation of
a transfer apparatus of the invention that is used for trans-
ferring a nonwoven web from an upstream conveyor belt
to a calendering unit.

Detailed description

�[0015] In reference to figure 1, a nonwoven web W is
taken off from an upstream unit 1 and transferred to a
downstream unit 2 by means of a transfer apparatus 3
of the invention.
�[0016] In this particular example, the upstream unit 1
is a conveyor belt that is used for conveying the nonwo-
ven web W, and that comprises an endless belt 1a ten-
sioned between rotating rollers. Only the downstream
roller 1b is illustrated on figure 1. In operation, this end-
less belt 1a is driven by said rollers in the direction indi-
cated by arrow A. This conveyor belt 1 is for example
positioned at the output of a carding machine (not shown
on figure 1), the nonwoven web being in that case a non-
consolidated web made of one or several carded fibre
layers.
�[0017] In the particular example of figure 1, the down-
stream unit is a thermal bonding unit 2, also called "cal-
endering unit" and comprise two calendering cylinders
2a, 2b. Preferably, at least one of the cylinders is heated.
More particularly, the upper cylinder 2a and the lower
cylinder 2b are mounted along a same axis X which is
substantially vertical, and rotate in opposite directions,
indicated by arrows B and C. In operation the nonwoven
web W is drawn and compressed between the two said
calendering cylinders 2a, 2b. This nonwoven web is thus
consolidated by mechanical compression and heat.
�[0018] The invention is not limited to the use of a trans-
fer apparatus 3 for transferring a nonwoven web between
an upstream conveyor belt 1 and a downstream calend-
ering unit 2, but can be more generally used for transfer-

ring a nonwoven web between any upstream unit 1 and
any downstream unit 2, independently of the structure or
function of theses units. This nonwoven web W is not
necessarily a carded web, but can be any known mon-
olayer or multilayer nonwoven web.
�[0019] The transfer apparatus 3 comprises a rotating
and air permeable cylinder 30, for example a perforated
cylinder, and air suction means 31.
�[0020] The cylinder 30 is positioned between the con-
veyor belt 1 and the calendering unit 2, in vicinity of the
downstream roller 1b. In operation, the cylinder is rotated
in the direction indicated by arrow D. In another variant,
the cylinder 30 can be positioned closer to the cylinder
2b of the calendering unit 2, as disclosed in European
patent application EP 0 733 729.
�[0021] The air suction means 31 comprise a stationary
air channel 310 positioned inside the cylinder 30 and a
suction hood 311 mounted outside the cylinder 30.
�[0022] The air channel 310 extends in the direction per-
pendicular to figure 1 along substantially the whole length
of the cylinder 30, and extends in the plan of figure 1
between two opposite portions of the cylinder 30, namely
a bottom portion P1 referred therein as first portion, and
an upper portion P2 referred therein as second portion.
The air channel 310 comprises two opposite air suction
inlet 310c and air exhaust outlet 310d. Air suction inlet
310c defines a suction sector extending in front the afore-
said first portion P1 of the cylinder 30. Air exhaust outlet
310d is positioned opposite to the suction hood 311 and
defines a discharge sector extending in front of the afore-
said second portion P2 of the cylinder 30.
�[0023] In the particular example of figure 1, this air
channel 310 is delimited by two partitions 310a and 310b
mounted inside the cylinder 30. More particularly, the two
partitions 310a, 310b are held inside the cylinder 30 by
two rods 32 that extend longitudinally in the hollow cyl-
inder 30. The transverse section of the air channel 310
formed by the two partitions 310a, 310b is preferably de-
creasing from the air suction inlet 310c towards a narrow
section 310e (figure 1/ distance d) and is preferably in-
creasing from this narrow section 310e towards the air
exhaust outlet 310d. In the particular construction of fig-
ure 1, this narrow section 310e is obtained by using par-
tition 310a, 310b that are constituted by two bended
plates.
�[0024] Preferably, but not necessarily, when the air
channel 310 comprises a narrow section 310e, this nar-
row section 310e is positioned substantially at the centre
of the cylinder 30 as shown on figure 1.
�[0025] The invention is not limited to the used of rods
32 for fastening the partitions 310a, 310b inside the cyl-
inder, but the partitions 310a, 310b may fastened inside
the cylinder 30 by any fastening means known by one
skilled in the art. The air channel 310 is not necessary
formed by two partitions 310a, 310b but can be formed
by any other structure. The transverse section or shape
of the air channel 310 can also differ from the one shown
on figure 1.
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�[0026] The suction hood 311 is mounted outside the
cylinder 30, in vicinity of the second portion P2 of the
cylinder 30, and covers the said second portion P2. The
suction hood 311 extends preferably on substantially the
whole length of the cylinder 30. This suction hood 311 is
connected to the suction inlet of at least one fan 312 by
means of at least one duct 313 that is preferably posi-
tioned at the centre of the hood 311, or by means of
several ducts 313 that are preferably regularly distributed
on the whole length of the hood (i.e. on the whole length
of the cylinder 30).
�[0027] In operation, when the fan 312 is running, air
coming from the outside of the cylinder 30 is continuously
sucked through the first portion P1 of the cylinder 30,
penetrates inside the air channel 310 through the air suc-
tion inlet 310c, is canalized in the air channel 310 by
partitions 310a, 310b, and is discharged in the suction
hood 311 through the air exhaust outlet 310d and through
the second portion P2 of the cylinder 30. The air flow
inside the channel 310 is illustrated by arrow F on figure 1.
�[0028] When a nonwoven web W is conveyed onto the
conveyor belt 1, this nonwoven web W is taken off the
belt and adheres against the first portion P1 of the cylin-
der 30 under the action of the suction force created
through this portion P1, and is transferred thanks to the
rotation of the cylinder 30 between the two calendering
cylinders 2a, 2b, at a position downstream the suction
portion P1.
�[0029] Thanks to this implementation of the suction
hood 311 combined with the internal air channel 310, the
air flow through the whole surface of suction portion P1
of the cylinder can be better and easier controlled and
adjusted. In particular, a homogeneous air distribution
can be obtained through the first suction portion P1,
which enables to obtain a substantially constant suction
force on the whole surface of first suction portion P1. The
nonwoven web W is thus correctly held on its whole width
by this first portion P1 during its transfer to the down-
stream unit 2. Furthermore, the air velocity, and thus the
suction force applied on the nonwoven web, can be easily
adjusted to a sufficient level. Thanks to these advantag-
es, the transfer apparatus 3 of the invention can be effi-
ciently used for transferring a nonwoven web W of large
width, for example a nonwoven web having a width of
5m ore more, and/or for transferring a nonwoven web at
high speed, for example at speed higher than 100 m/min.
Of course, the transfer apparatus 3 of the invention can
be also advantageously used for transferring a nonwoven
web W of width less than 5m, and/or for transferring a
nonwoven web at speeds lower than 100 m/min.
�[0030] Preferably, but not necessarily, the position of
at least one partition, and more preferably of both parti-
tions 310a, 310b, inside the cylinder 30 is adjustable, in
order to adjust the dimension of the portions P1 and P2,
and also the volume of the air channel 310. In the par-
ticular construction of figure 1, the adjustment of the po-
sitions of the partitions 310a, 310b enable also to adjust
the dimension of the narrow section 310e. To this end,

the fastening rods 32 are for example slidably movable
inside the suction cylinder 30.
�[0031] Preferably, but not necessarily, the position of
the air channel 310 inside the cylinder is also adjustable,
in order to adjust the positions of portions P1 and P2 on
the periphery of the cylinder.
�[0032] The suction hood 311 is preferably, but not nec-
essarily, fixedly mounted above the suction cylinder 30,
but its position may, in an alternative embodiment, be
adjustable around the periphery of the cylinder 30.

Claims

1. An apparatus (3) for transferring of a nonwoven web
(W), and comprising a rotating and air permeable
cylinder (30), and air suction means (31) for creating
a suction force through the cylinder in order to make
a nonwowen web adhere against the surface of a
first portion (P1) of the cylinder, characterised in
that the air suction means (31) comprise a stationary
internal channel (310) that is mounted inside the cyl-
inder (30) and extends between the said first portion
(P1) and a second portion (P2) of the cylinder, and
a suction hood (311) that is mounted outside the cyl-
inder (30) and in the vicinity of the said second por-
tion (P2).

2. The apparatus of claim 1, characterised in that the
air channel (310) comprises an air suction inlet
(310c) and an air exhaust outlet (310d), and the
transverse section of the air channel (310) is de-
creasing from the air suction inlet (310c) towards a
narrow section (310e) and is increasing from this nar-
row section (310e) towards the air exhaust outlet
(310d).

3. The apparatus of claim 2, characterised in that the
narrow section (310e) of the air channel (310) is po-
sitioned substantially at the centre of the cylinder
(30).

4. The apparatus of anyone of claims 1 to 3, charac-
terised in that the air channel (30) is formed by two
partitions (310a, 310b).

5. The apparatus of claim 4, characterised in that the
two partitions (310a, 310b) comprise two bended
plates.

6. The apparatus of claims 4 or 5, characterised in
that the position of at least one partition (310a, 310b)
inside the cylinder is adjustable, in order to adjust
the dimension of first (P1) and second (P2) portions.

7. The apparatus of anyone of claims 1 to 6, charac-
terised in that the volume of the air channel (310)
is adjustable.
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8. The apparatus of anyone of claims 1 to 7, charac-
terised in that the position of the air channel (310)
inside the cylinder is adjustable.

9. The apparatus of anyone of claims 1 to 8, charac-
terised in that the air channel (310) comprises an
air suction inlet (310c) and an air exhaust outlet
(310d), and in that the air suction inlet (310c) is po-
sitioned in a lower portion of the suction cylinder, and
the air exhaust outlet (310d) is positioned in an upper
portion of the cylinder (30).

10. A system for handling and optionally treating a non-
woven web (W), characterised in that it comprises
an upstream unit (1), a downstream unit (2), and a
transfer apparatus (3) of anyone of claims 1 to 9, and
in that the cylinder (30) of the transfer apparatus (3)
is positioned between the two upstream (1) and
downstream (2) units for transferring a nonwoven
web from the upstream unit (1) to the downstream
unit (2).

11. The system of claim 10, characterised in that the
upstream unit (1) comprises a conveyor belt.

12. The system of claim 10 or 11, characterised in that
the downstream unit (2) is a bonding unit (2) for con-
solidating a nonwoven web.

13. The system of claim 12, characterised in that the
downstream unit (2) is a thermal bonding unit com-
prising two calendering cylinders (2a, 2b).

14. A use of an apparatus of anyone of claims 1 to 9 for
transferring a nonwoven web (W) from an upstream
unit (1) to a downstream unit (2).

15. The use of claim 14, characterised in that the up-
stream unit (1) comprises a conveyor belt.

16. The use of claim 14 or 15, characterised in that
the downstream unit (2) is a bonding unit (2) for con-
solidating a nonwoven web.

17. The use of claim 16, characterized in that the down-
stream unit (2) is a thermal bonding unit comprising
two calendering cylinders (2a, 2b).

18. A process for transferring a nonwoven web (W) from
an upstream unit (1) to a downstream unit (2), char-
acterised in that the nonwoven web (W) is taken
from the upstream unit (1) and adheres against the
first portion (P1) of the cylinder (30) of a transfer ap-
paratus of anyone of claims 1 to 9, under the action
of the suction force created through this portion (P1),
and in that the cylinder (30) is rotated in order to
transfer the nonwoven web to the downstream unit
(2).

19. The process of claim 18, characterised in that the
upstream unit (1) comprises a conveyor belt and the
nonwoven web (W) is conveyed by the conveyor belt
and is taken off the conveyor belt by the suction cyl-
inder (30) of the transfer apparatus (3).

20. The process of claim 18, characterised in that the
nonwoven web (W) is consolidated in the down-
stream unit (2).
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