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apparatus is limited to the use of a single fiber input, thus not
permitting a blend of entrained fibers of dif- The invention relates to
formation of webs by con-  fering types. densing air entrained particles or
fibers or both on a  EP-A-0226939 describes a web-forming appara-
foraminous condensing screen and in particular,   5   tus in which fibres
are deposited on a portion of a for- forming composite webs which vary In
shape in direc-  aminous surface mounted on a rotating wheel. A gas tions
transverse and perpendicular to the machine di-  flow regulating layer is
fixed to the wheel under the rection.
foraminous surface. The gas flow regulating layer has a selected pattern of
apertures therethrough to reg- Background of the Invention
10  ulate gas flow through fixed areas of the foraminous surface. Fibres
are deposited at a fixed rate deter- Nonwoven fiber webs frequently consist
of a ran-  mined by the aperture size of the portion of the gas dom yet
homogeneous agglomeration of long and     flow regulating layer at each
point on the wheel. shortfibers. Long fibers are fibers of both natural and
synthetic origin that are suitable for textiles. They are  15  Summary of
the Invention longer than 0.635 cm (0.25 inches) and generally range
between 1.27 and 6.35 cm (0.5 and 2.5 inches)   The invention provides
apparatus for forming a in length. Short fibers are suitable for
paper-making  web, comprising: and are generally less than about 0.635 cm
(0.25 In-    means to individualise fibres from a fibre sup- ches) long,
such as woodpulp fibers or cotton linters.  20  ply; It is known in the art
that strong nonwoven webs can    a moving foraminous condensing surface be
made by rapidly and reliably blending inexpensive  spaced from said fibre
supplyfor receiving fibres from short fibers with strong long fibers.
the supply; Nonwoven fabrics are less costly than woven or       means to
discharge said fibres Into a mixing knitted material, yet are more or less
comparable In  25  zone having a gas stream passing therethrough physical
properties, appearance, and weight. Thus,  which entrains said fibres and
conveys said fibres to inexpensive nonwoven fabrics are available fora wide
said condensing surface which permits passage of variety of products,
including, hand towels, table nap-  the gas stream while condensing said
fibres there- kins, sanitary napkins, hospital clothing, draperies,  upon
to form a web,said condensing surface moving cosmetic pads, etc. These
nonwoven webs can be   30  transversely to said gas stream; and
particularly advantageous when formed as a layered      flow control means
positioned adjacent to said or composite material having a varying area in
hori-  condensing surface and at least partially obstructing zontal
cross-section at various vertical locations.  the passage of gas through a
first position in the mix- Methods and machines for making nonwoven
ing zone relative to that through a second position in fluff pulp pads and
pre-shaped absorbent products  35  the mixing zone; are known, but do not
provide for selective blending    characterised in that said condensing
surface and layering of pulp, textile, and particulate materials.  moves
relative to said flow control means, whereby In particular, providing webs
with a shaped profile  said flow control means controls the rate of fibres
be- and/or layered construction is a desirable yet unat-  ing condensed on
parts of said condensing surface tained attribute of web forming apparatus.
40  as said condensing moves relative to the flow control For example, U.S.
Patent No. 4,701,294 disclo-  means through said first and second positions
in said ses an apparatus for airforming of webs. The appa-  mixing zone, a
greater basis weight being condensed ratus includes a striking mechanism
which feeds fi-  on the condensing surface at the second position in
berized material into a web forming zone. A gas de-  the mixing zone than
at the first position. livery system forces a gas stream along the
fiberizing   45  In order to improve web structures and overcome mechanism
and into the web forming zone. The gas-  the deficiency of prior methods
and apparatus, the in- fiber stream induces a supplementary gas flow and a
vention comprises modifying the air flow within the steering mechanism
guides the Induced flow to direct  web forming zone of a nonwoven webber.
An im- the fibers toward selected areas of a condensing sur-  proved
suction plate beneath a moving foraminous face. This apparatus is
inefficient in its operation. Af-  50  condensing belt Is used to provide
the modified air ter passing the vanes which make up the steering  flow.
For example, the plate may be provided with mechanism, the air flow tends
to return to a more  more free area or open area In one part as compared
even flow thus reducing the effect of the steering  to another part of the
suction plate. vanes. Therefore, sharp, even transitions cannot be   As
used herein, free area or open area refers to made without placing the
vanes directly above the   55  that portion of a given area which permits
passage of condensing surface, which In turn increases the re-  air. For
example, in a perforated plate, the free area sistance to airflow to the
condensing surface and tur-  or open area is the total area of perforation
in a given bulence at the condensing surface. Furthermore, the  area, that
is the ratio of unoccluded area to total area 2    



3                  EP 0 383 616 B1                 4 and is often expressed
as a percentage (i.e. 25%      FIGURE 15 is a perspective view of a product
pro- open area means [err] of the total area is unoccluded).  duced
according to a seventh embodiment of the The plate may have varying amounts
of open        invention; area in different zones across the suction plate.
The   5  FIGURE 16 is a top plan view of the suction plate varion may range
from 100% open down to a com-      for forming the product of FIGURE 15;
plete blockage. Thus, increased flow is provided     FIGURE 17 is a
perspective view of a product pro- through areas having the highest
percentage open     duced according to an eighth embodiment of the area and
thereby causing an attendant increase in    invention; and the amount of
fiber condensed thereabove. By appro-  10  FIGURE 18 is a top plan view of
the suction plate priate positioning of these zones, shaped structures  for
forming the product of FIGURE 17. may be formed which have sharp
transitions. That Is, shapes having step-like shape changes across the
Detailed Description of the Preferred Embodiments transverse width of the
web. The variation in percentage open area may be   15  Referring now to
FIG. 1, there is shown a trans- provided by masking portions of the suction
plate. By  verse webber 1 as shown In copending, commonly as- masking the
flow through the foraminous condensing  signed U.S. application Serial No.
99,875, flied Sep- screen, fiber deposition above the mask is virtually
tember 22, 1987 (ABT-19), cf. EP-A-0 307 967. The eliminated and fiber
quantity condensing thereupon  apparatus has a pair of fiber forming units
such as is negligible. Alternatively, masks may be provided   20  lickerins
2,3. The lickerins 2,3 are fed fiber supplies above the screen and the
masks may move with the  4,5 such as pulp board or the like. The fiber
supplies screen.                                           4,5 are fed past
nose bars 6,7 and into contact with lickerins 2,3. The lickerins have a
plurality of protru- Brief Description of the Drawings
sions (not shown) which impact the supplies 4,5 to 25  open and
individualize the fibers thereof. The licker- FIGURE 1 is a perspective
schematic view of a  ins spin at speeds which optimize the opening and in-
webber for use in the present invention;       dividualization of the
particularfibers as known In the FIGURE 2 is a schematic cross-section of
the   art. The supplies 4,5 are preferably of different fibers webber of
FIGURE 1;                           such that a blending occurs In duct 8.
FIGURE 3 Is a perspective view of a web pro-  30  The fibers exit the
lickerins at openings 9,10 and duced according to one embodiment of the
pres-  are entrained in air moving through duct 8 until they ent invention;
condense on a foraminous surface formed by con- FIGURE 4 is a top plan view
of the suction plate  densing screen 11. for forming the product of FIGURE
3;              The air flow through duct 8 is caused in part by FIGURE 5
is a perspective view of a web pro-  35  a vacuum created in vacuum box 12.
The vacuum Is duced according to a second embodiment of the  created in a
known manner by, for example, a vacuum invention;
pump (not shown). This vacuum pulls air through the FIGURE 6 Is a top plan
view of the suction plate  duct 8 and condensing screen 11 into the vacuum
box for forming the product of FIGURE 5;           12. This air entrains
fibers which flowwith the air until FIGURE 7 is a perspective view of a web
pro-  40  obstructed by screen 11. The initial fibers impact the duced
according to a third embodiment of the In-  screen 11 and condense thereon.
Subsequent fibers vention;                                       condense
upon the initial fibers and entangle there- FIGURE 8 is a top plan view of
the suction plate  with building up a web of fibers having some degree for
forming the product of FIGURE 7;           structural integrity. Multiple
feeds may be provided in FIGURE 9 is a perspective view of a product pro-
45  order to produce a blended or multi-component struc- duced according to
a fourth embodiment of the  ture. Invention;
Between condensing screen 11 and vacuum box FIGURE 10 is a top plan view of
a suction plate  12 is a suction plate 13. The suction plate 13 supports
for forming the product of FIGURE 9;           the condensing screen 11 to
prevent deflection of the FIGURE 11 is a perspective view of a product pro-
50  screen in response to the forces of the vacuum and duced according to a
fifth embodiment of the in-  weight of the webformed bycondensing of the
fibers. vention;                                       The suction plate is
perforated. FIGURE 12 is a top plan view of the suction plate  The amount
of any particular fiber condensing at for forming the product of FIGURE 1
1;         a particular location is dependent upon the amount of FIGURE 13
is a perspective view of a product pro-  55  the particular fiber entrained
in the air, the amount of duced according to a sixth embodiment of the In-
air moving through the screen (condensing surface) vention;
and the speed that the screen moves in the machine FIGURE 14 is a top plan
view of the suction plate  direction. for forming the product of FIGURE 13;
Inordertovarytheamountoffibercondensedon 3    



5                   EP 0 383 616 B1                 6 the screen, in a
direction transverse to the machine  zone 19 which is triangular in shape.
If the suction direction, the present invention provides suction plate
plate is foraminous, the openings outside the zone 19 13 having varying
opening sizes, number and shape  are masked. The apex 20 of the triangle is
at the ear- in both the machine direction and transverse to the   5   liest
point in the condensing zone, that is upstream machine direction. Thus, the
amount of air passing  along the machine direction. Thus, fibers will begin
to through the screen varies according to the variation  condense only in
the center of the screen over the in the openings of the suction plate. The
suction plate  apex. As the screen moves in the machine direction, will
thus define at least a first position in the mixing  the open portion
tapers outward according to the zone through which the flowof air is
restricted relative   10  shape of the triangle, and fibers begin to
condense at to a second position in the mixing zone through which  the
newly widened edge while fibers In the middle the flow of air is relatively
unrestricted.        condense on top of the previously condensed fibers.
Accordingly, a web 14 may be formed having ribs  In this embodiment, the
geometry of the triangular 15 (FIG. 3). The ribs extend parallel to each
other and  zone determines the web shape. Along triangle which extend the
length of the web 14 in the machine direc-  15  tapers slowly will create a
web cross-section having tion.
a short radius of curvature. A shorter and more quick- In order to form the
ribbed structure of FIG. 3, a  ly tapering triangle creates a web having a
gentler suction plate of the type shown in FIG. 4 is used. The  curve to
Its cross-section, that is, a longer radius of suction plate has a number
of small openings 16    curvature. If desired, the ringed cross-section of
the which permit the passage of entraining air. The suc-  20  web may be
created by placing baffles in duct 8 which tion plate also defines a number
of slots 17 which ex-  extend transverse to the machine direction to sepa-
tend in the machine direction and parallel to one an-  rate the duct 8 into
different zones. By feeding differ- other. Slots 17 are, for example, 100%
open to permit  ent fibers (type or color) into the different zones cre-
air passage to be free as compared to the non-pas-  ated by the baffles, a
layered effect Is created. sage of air through the solid remainder of the
plate.  25  A strikingly different cross-sectional structure as In the area
of slots 17 the only restriction to air pas-  shown in FIG. 7 may be
obtained by simply rotating sage is the condensing screen 11. Due to the
lower  the suction plate of FIG. 6 [err]. In this structure, the resistance
to air passage there will be an increased  arcuate overall shape of the web
is maintained, how- volume rate of flow of entraining airthrough the slots.
ever, the internal structure differs. Rather than the As the fibers are
entrained in the air in a substantially  30  rings of FIG. 5, the structure
has the material laid uniform amount, the increased volume rate of flow of
down in flat layers 21. By placing the base 22 of the air increases the
amount of fibers condensed on the  triangular zone at the initial point of
the condensing screen above the slots by selecting a separation be-  zone,
a broad base layer is laid down first. As the tween the slots which is
smaller than the staple   screen advances a narrower and narrower portion
of length of at least one of the fibers being deposited,  35  the suction
plate is open. Therefore, narrower layers some of the fibers will be
deposited in a position  are deposited creating the curved shape. Masked
crossing the separation and linking adjacent zones  portions 23 need not be
wholly occluded. Rather, the over the slots. Thus, the ribbed structure Is
formed  masked portions may just have a smaller amount of having ribs
formed by the increased fiber deposits  free area thus reducing the flow
but not eliminating It. over slots 17. As the ribs get thicker, they
restrictflow   40  In this way the separation of the layers are less de- a
greater amount than the thin "valleys". Therefore,  fined at their
transitions. In fact, some open area ata pointdefined bythesize of
theslots, the pressure  across the entire web width may be necessary to
pre- differential across the screen 11 and the fiber type,  vent scavenging
of already deposited fibers once the the fibers begin to condense more
uniformly.       suction beneath the fibers is removed. It is preferred, A
further embodiment of the product is shown in  45  however, to modify duct
8 so that the walls are posi- FIG. 5. A web 14 is formed having a rounded
shape  tioned above the transition between the opened and in transverse
cross-section. This shape is built up  closed portions of the plate. Thus,
the already depos- from the center out by layering which forms a struc-
ited portions are moved out of the suction zone as the ture looking much
like the rings of a tree trunk. Thus,  open portion beneath them is removed
thus prevent- a fiber or fiber blend may be entrained in alratthe be-   50
ing scavenging of the already deposited fibers. This ginning of the
condensing zone which will form a core  result may also be obtained by
blocking the duct 8 18. With different fibers entrained in different por-
over the non-open portion of the plate. tions of the air in the machine
direction causing a    Afurther variation of the web is shown in FIG. 9.
build up of layers. As will be seen, the arcuate layers  in this instance,
an hourglass-like shape (for exam- shown in FIG. 5 would not have a sharp
line of demar-  55  ple) is provided. The web has bulges 24 along each
cation unless discrete supplies of entrained fibers are  longitudinal edge.
The bulges 24 may be aligned on used.
each edge, or may be offset to form a zig-zag form. The suction plate used
to form web 14 of FIG. 5  The bulges 24 are depicted as recurring at equal
dis- is shown in FIG. 6. The suction plate 13 defines a  tances and
amplitudes, however, the pattern is deter- 4    



7                   EP 0 383 616 B1                8 mined by the masks of
FIG. 10.                     suction plate structure of FIG. 14. There the
plate Is In FIG. 10, a pair of variable width masks are  divided Into base
section A and cover section B. In shown. These masks are similar to those
described  section A, which is the Initial section passed over by above
except they ride on top of and move with the   5   the screen, the suction
plate is masked except for tri- condensing screen. A uniformly foraminous
suction  angle 33a. This creates the curved structure for the plate
supports the condensing screen 11 and the    base layer as described above
In connection with moving masks 25 are synchronized for movement      FIG.
6. with the screen. Thus, the same portion of the screen  In section B, the
triangle 33b is only partially 11 is masked during a given pass through the
con-  10  opened, however, marginal triangles 34 are fully densing zone.
Because the portion Is masked, only  open. Thus, the cover layer 32 is
formed by the In- negligable amounts of fiber condense thereon and
creased flow along the edges and partial flow along the web takes the shape
of the unmasked portion.  the center. As the screen passes through section
B, The moving masks 25 may take a number of shapes    an increasing
distance in from the edges Is fully open and are preferably continuous.
Thus, the masks may  15  thus increasing the width which has the highest
rate be mounted to pass through the condensing zone out  of condensing.
This is an inversion of section A thus of the webber and around to the
beginning. The     providing a rectangle when sections Aand B combine.
shape of the mask may be non-repetitive along its  Different fibers may be
fed to form the base layer and length thus causing the web shape to repeat
at a per-  cover layer it may be convenient to separate the duct lod
determined only by the length of the continuous  20  between sections A and
B when different fibers are mask. The mask may be a flexible plastic or
rubber  fed, however, It is preferred to leave the duct unsepa- strip, and
may be made of a chain of metal links. The  rated in orderto provide a
blending of the fibers atthe mask does not need to be as thick astheweb
created,  transition between Aand B. Thus, a transition layer is rather It
need only be thick enough to mask the suc-  formed to provide a more
integral structure. In this tion plate and hold up under continuous use.
How-  25  way a composite product may be made for example ever, a thicker
mask will better define the product  having a cupped hydrophobic layer
(section B) of fib- edge. In an extreme case, the moving masks along   ers
and an absorbent core (section A). either edge of the screen are joined at
points across  FIG. 15 shows a more complex composite struc- the screen. In
this manner, Individual molded prod-  ture which may be formed according to
the present In- ucts are formed between the junctions without the   30
vention. The product has marginal wall 35 of a wicking need for thick and
heavy molds. In such a case, the  or hydrophobic fiber, a central absorbent
core 36 and mask must recirculate in the same plane as the con-  a facing
or backing layer 37. This structure forms an densing screen.
encased absorbent core for items such as sanitary A further modification
may be made in keeping  napkins or diapers. The marginal walls 35 may be of
with the Invention to provide a structure as shown In  35   a material
which prevents lateral leakage of the fluid FIG. 11. There, the web Is
formed with a central long-  absorbed by absorbent core 36. The layer 37
can eith- itudinal trough 26. The trough 26 is bounded by ridge  er be a
wicking facing layer or a hydrophobic backing 27 extending lengthwise along
the edges of the web.  layer. The structure of FIG. 11 Is created by
varying the  The product of FIG. 15 may be formed by a suc- open area
across the width of the suction plate 13.  40  tion plate modified as in
FIG. 16. The plate is divided Center 28 has fifty percent of the open area
per unit  into three zones, the first zone forms marginal walls area as
compared with the marginal portions 29. That  35, thesecond zone forms
absorbent core 36 and the Is, the ratio of open area to total area of
center 28 Is  third zone forms layer 37. In the first section, a rec- half
the ratio of open area to total area of marginal  tangular central portion
38 is masked leaving two rec- portions 29. Thus, the volume rate of flow of
entrain-  45  tangular open section 39. As the foraminous screen ing air
per unit area is less in the center 28 than mar-  passes over this portion,
the marginal walls 35 of the ginal portions 29. Therefore, a larger amount
of fiber  product are formed. Because of the masking of cen- condenses
along the edges forming ridges 27 which  tral portion 38, little, if any,
fiber condenses at the define trough 26.
center of the screen. In the second section of the From combinations of the
above-described em-  50  screen the absorbent core Is formed. The suction
bodiments compound structures may be formed. In    plate Is open over the
entire length and breadth of FIG. 13 a composite structure is shown having
a base  this section. The duct 8 is narrowed, either by closer layer 30
which has a part cylindrical outer surface 31.  spacing of the walls or
Insertion of blocks, to a width However, the external shape of the web Is a
common  approximately equal to that of section 38. Thus, the rectangle
formed by cover layer 32. This is particular-  55  fibers condense over the
narrowed center section. If ly advantageous when layers having different
proper-  an absorbent fiber such as wood pulp is fed into the ties are
desirable. The base layer may be an absor-  webber at this portion, the
absorbent fibers would bent core with a hydrophobic cover layer 32.
condense over the central section thus forming ab- The structure of FIG. 13
may be formed using the  sorbent core 36. In the final portion of the
suction 5    



9                   EP 0 383 616 B1                 10 plate, the full
width is open and the duct extends the  Claims full width of the plate.
This causes the fibers to con- dense across the full width of the web. In
this manner,  1. Apparatus for forming a web, comprising: layer 37 may be
formed.                        5            means to individualise fibres
from a fibre FIG. 17 depicts a further embodiment of the prod-  supply (4,
5); uct where a top and bottom layer are both formed.           a moving
foraminous condensing surface The product has an absorbent core 36 and
marginal     (11) spaced from said fibre supply for receiving fi- walls 35
as described in the previous embodiment.      bres from the supply;
However, this product has both a top layer 37 and a   10    means (2, 3) to
discharge said fibres Into bottom layer 40. Top layer 37 may, for example,
be     a mixing zone (8) having a gas stream passing formed of fibers
having desirable wicking qualities   therethrough which entrains said
fibres and con- while bottom layer 40 is formed of hydrophobic fibers  veys
said fibres to said condensing surface (11) and, therefore, forms a
barrier. Advantageously, bot-  which permits passage of the gas stream
while tom layer 40 may be formed of the same fibers as   15  condensing
said fibres thereupon to form a web, marginal walls 35.
said condensing surface (11) moving transverse- To form the product of FIG.
17, a webber includ-   ly to said gas stream; and ing the suction plate of
FIG. 18 Is used. The suction       flow control means (13) positioned adja-
plate of FIG. 18 is similar to that of FIG. 16, however,  cent to said
condensing surface (11) and at least It Is divided into four portions; a
first portion for the   20  partially obstructing the passage of gas
through bottom layer, a second portion for the marginal walls,  a first
position in the mixing zone (8) relative to a third portion for the core
and a fourth portion for the  that through a second position in the mixing
zone top layer.                                            (8); In the
first portion E of the suction plate 13 of FIG    characterised in that
said condensing sur- 18, the plate is open across the width of the desired
25  face (11) moves relative to said flow control web. Thus, the bottom
layer 40 of the product Is       means (13), whereby said flow control
means formed as the screen passes over the first portion of  (13) controls
the rate of fibre being condensed on the suction plate. In the second
portion F, the plate  parts of said condensing surface (11) as said has
rectangular full flow edge zones 41. The portion   condensing moves
relative to the flow control of the plate between the edge zones 41 is
partial flow   30  means (13) through said first and second posi- zone 42.
Partial flow zone 42 has less open area per  tions in said mixing zone, a
greater basis weight square inch than edge zones 41. Thus, fibers con-
being condensed on the condensing surface (11) dense over edge zones 41
while the partial flow in     at the second position In the mixing zone
than at partial flow zone 42 is sufficient to hold the already  the first
position. condensed fibers of layer 37 and thereby prevent the   35
scavenging of fibers from the screen over partial flow  2. Apparatus
according to claim 1 wherein said flow zone 42 by the flow through edge
zones 41.             control means (13) is a perforated suction plate In
the third portion G of suction plate 13 of FIG.  positioned on the side of
said foraminous surface 18, the edges of the suction plate are
substantially  (11) opposite said mixing zone (8). masked to lower airflow
while center zone 43 Is open,  40 that is center zone 43 has open area. The
duct is nar-  3. Apparatus according to claim 2 wherein said suc- rowed to
prevent scavenging as described above in     tion plate defines a plurality
of openings of sub- connection with the embodiment of FIG. 16. The fib-
stantially equal size to permit passage of said gas ers, therefore,
condense in the web center forming     stream through said suction plate
and said suc- the core. Partial flow to maintain marginal walls 35   45
tion plate has a lesser number of said openings may be provided but is not
necessary. Walls 35 pro-    per unit area adjacent said first position than
ad- vide sufficient Integrity themselves to prevent an ap-  jacent said
second position. preciable amount of scavenging. In the fourth portion H of
FIG. 18, the full width  4. Apparatus according to claim 2 wherein said
suc- of the suction plate has open area, thus the top layer  50  tion plate
defines a plurality of openings to permit condenses evenly across the width
of the web. In this  passage of said gas stream through said suction way,
an outer cover layer or backing layer may be      plate and said suction
plate defines openings ad- formed by condensing appropriate fibers in a
thin top  jacent said first position having lesser cross- layer. The open
area across the plate in portion H may  sectional area per unit area of
said suction plate have to vary to take into account the different resis-
55  than adjacent said second position. tance to flow of the air provided
by walls 35 and core 36.                                                5.
Apparatus according to claim 1 or 2 wherein said flow control means (13) is
a stationary suction plate defining elongated open slots (17; 29) at 6    



9                   EP 0 383 616B1                  10 plate, the full
width Is open and the duct extends the  Claims full width of the plate.
This causes the fibers to con- dense across the full width of the web. In
this manner,  1. Apparatus for forming a web, comprising: layer 37 may be
formed.                        5             means to individualise fibres
from a fibre FIG. 17 depicts afurther embodimentof the prod-     supply (4,
5); uct where a top and bottom layer are both formed.            a moving
foraminous condensing surface The product has an absorbent core 36 and
marginal      (11) spaced from said fibre supply for receiving fi- walls 35
as described in the previous embodiment.      bres from the supply;
However, this product has both a top layer 37 and a   10     means (2, 3)
to discharge said fibres into bottom layer 40. Top layer 37 may, for
example, be     a mixing zone (8) having a gas stream passing formed of
fibers having desirable wicking qualities    therethrough which entrains
said fibres and con- while bottom layer 40 is formed of hydrophobic fibers
veys said fibres to said condensing surface (11) and, therefore, forms a
barrier. Advantageously, bot-  which permits passage of the gas stream
while tom layer 40 may be formed of the same fibers as  15   condensing
said fibres thereupon to form a web, marginal walls 35.
said condensing surface (11) moving transverse- To form the product of FIG.
17, a webber includ-   ly to said gas stream; and ing the suction plate of
FIG. 18 is used. The suction        flow control means (13) positioned
adja- plate of FIG. 18 is similar to that of FIG. 16, however,  cent to
said condensing surface (11) and at least it is divided into four portions;
a first portion for the   20  partially obstructing the passage of gas
through bottom layer, a second portion for the marginal walls,  a first
position in the mixing zone (8) relative to a third portion for the core
and a fourth portion for the  that through a second position in the mixing
zone top layer.                                             (8); In the
first portion E of the suction plate 13 of FIG    characterised In that
said condensing sur- 18, the plate Is open across the width of the desired
25  face (11) moves relative to said flow control web. Thus, the bottom
layer 40 of the product is       means (13), whereby said flow control
means formed as the screen passes over the first portion of  (13) controls
the rate of fibre being condensed on the suction plate. In the second
portion F, the plate  parts of said condensing surface (11) as said has
rectangular full flow edge zones 41. The portion   condensing moves
relative to the flow control of the plate between the edge zones 41 is
partial flow   30  means (13) through said first and second posi- zone 42.
Partial flow zone 42 has less open area per   tions in said mixing zone, a
greater basis weight square inch than edge zones 41. Thus, fibers con-
being condensed on the condensing surface (11) dense over edge zones 41
while the partial flow in     at the second position in the mixing zone
than at partial flow zone 42 is sufficient to hold the already  the first
position. condensed fibers of layer 37 and thereby prevent the   35
scavenging of fibers from the screen over partial flow  2. Apparatus
according to claim 1 wherein said flow zone 42 by the flow through edge
zones 41.             control means (13) is a perforated suction plate In
the third portion G of suction plate 13 of FIG.  positioned on the side of
said foraminous surface 18, the edges of the suction plate are
substantially   (11) opposite said mixing zone (8). masked to lower airflow
while center zone 43 is open,  40 that is center zone 43 has open area. The
duct is nar-  3. Apparatus according to claim 2 wherein said suc- rowed to
prevent scavenging as described above in      tion plate defines a
plurality of openings of sub- connection with the embodiment of FIG. 16.
The fib-    stantially equal size to permit passage of said gas ers,
therefore, condense in the web center forming     stream through said
suction plate and said suc- the core. Partial flow to maintain marginal
walls 35   45  tion plate has a lesser number of said openings may be
provided but is not necessary. Walls 35 pro-    per unit area adjacent said
first position than ad- vide sufficient integrity themselves to prevent an
ap-  jacent said second position. preciable amount of scavenging. In the
fourth portion H of FIG. 18, the full width  4. Apparatus according to
claim 2 wherein said suc- of the suction plate has open area, thus the top
layer  50  tion plate defines a plurality of openings to permit condenses
evenly across the width of the web. In this  passage of said gas stream
through said suction way, an outer cover layer or backing layer may be
plate and said suction plate defines openings ad- formed by condensing
appropriate fibers in a thin top  jacent said first position having lesser
cross- layer. The open area across the plate in portion H may  sectional
area per unit area of said suction plate have to vary to take into account
the different resis-  55  than adjacent said second position. tance to flow
of the air provided by walls 35 and core 36.
5. Apparatus according to claim 1 or 2 wherein said flow control means (13)
is a stationary suction plate defining elongated open slots (17; 29) at 6



11                  EP 0 383 616 B1                 12 said second position
extending in the direction of    zone into separate deposition zones and at
movement of said foraminous surface.                  least one of said
deposition zones has a first position and a said second position therein 6.
Apparatus according to claim 5 wherein said suc-   5  which are in a
pattern different from a pattern tion plate occludes the foraminous surface
at         of positions defined in a second deposition said first position
(16).                              zone. 7. Apparatus according to claim 5
wherein said suc-  15. Apparatus according to claim 14 wherein said tion
plate is perforated to permit flow of gas  10  means (2, 3, 6, 7) to
Individualize fibers is adapt- therethrough at said first position (28)
ed to supply at least first individualized fibers to a first of said
deposition zones and at least sec- 8. Apparatus according to claim 2
wherein said flow   ond individualized fibers different from said first
control means masks said foraminous surface at     individualized fibers to
a second deposition zone. said first position to prevent gas passage
through   16 said first position.                            16. Apparatus
according to any preceding claim, wherein a layer of fibers is deposited
onto atleast 9. Apparatus according to claim 1, wherein;            a
portion of said foraminous surface (11) prior to (a) said moving foraminous
surface (11) is pla-  entering said mixing zone. nar and moves through said
mixing zone (8)  20 In a single direction;                       17.
Apparatus according to any preceding claim, (b) substantially linear mixing
zone margins    wherein said flow control means (13) at least par- are
defined in the plane of said foraminous     tially obstructs passage of
said gas at more than surface, parallel to said single direction and   two
positions to restrict passage of said gas spaced from one another; and
25      through each of said positions at a rate different (c) said second
position Is a triangularly shap-  than a rate passing through at least one
other ed zone (19) within the plane of said forami-    position. nous
surface and said second position is the remainder of said zone defined
partially by said mixing zone margins.               30   Patentansprfche
10. Apparatus according to claim 9 wherein said first  1. Vorrichtung zum
Formen sines Vieses, beste- position is masked to prevent gas flow there-
hand aus: through and said triangular portion is open to said  Mitteln zum
Verelnzeln von Fasern aus elner Fa- mixing zone (8) so substantially all of
the gas flow' 3S  serzufuhr (4, 5); passes through said triangular portion.
elner sich bewegenden, durchlochten Verdich- tungsfllche (11), die von
dergenannten Faserzu- 11. Apparatus according to claim 9 or 10, wherein
fuhr zur Aufnahme der Fasern aus der Faserzu- said first position has less
open area per unit area  fuhr beabstandet ist; than said
triangularly-shaped second position.    40  Mitteln (2, 3) zur Abgabe der
genannten Fasern In emne Mischzone (8), durch die sin Gasstrom 12.
Apparatus according to claim 9, 10 or 11, wherein  hindurchgeht, der die
genannten Fasern mitrelft said triangularly-shaped second position is de-
und die genannten Fasern zu der genannten Ver- fined by a base edge (22)
transverse to said sin-  dichtungsflache (11) transportiert, die eanen gle
direction and has two sides meeting at an   45  Durchla% des Gasstromes
erlaubt, wlhrend die apex spaced from said base in the same direction
genannten Fasern darauf verdichtet werden, um as said single direction.
ein Vlies zu bilden, wobel sich die genannte Ver- dichtungsflAche (11) quer
zu dem genannten 13. Apparatus according to claim 9, 10 or 11, wherein
Gasstrom bewegt; und said triangular portion is defined by a base edge   so
elnern Str~mungssteuermittel (13), des der ge- transverse to said single
direction and has two    nannten Verdichtungsfilche (11) benachbart Ist
sides meeting at an apex (20) spaced from said     und mindestens tellwelse
den Gasdurchgang base in the direction opposite said single direc-  durch
elne erste Position in der Mlschzone (8) in tion.
bezug auf dlejenige durch elne zweite Position In 55      der Mischzone (8)
behindert; 14. Apparatus according to claim 1 wherein:            dadurch
gekennzelchnet, dag die genannta Ver- (a) said mixing zone (8) is enclosed
by walls    dichtungsfllche (11) sich relativ zu dem genann- extending
parallel to said gas stream; and      ten Str~mungssteuermittel (13)
bewegt, wodurch (b) at least one divider separates said mixing  das
genannte Str8mungssteuermittel (13) die 7    13                  EP 0 383
616 B1                14 Geschwindigkeit der Fasern steuert, die auf Tel-
9. Vorrichtung nach Anspruch 1, wobel 



len der genannten Verdichtungsflache (11) ver-        (a) die genannte,
sich bewegende, gelochte dichtetwerden, wenn die genannte Verdichtungs-
Flache (11) ebenflichig ist und sich dutch die fliche sich in bezug auf das
Stromungssteuer-   5     Mischzone (8) In einer einzigen Richtung be-
mittel (13) durch die ersten und zweiten Positlo-    wegt; nen in der
genannten Mischzone bewegt, sin gr6-      (b) im wesentlichen lineare
Mischzonenrin- Beres Basisgewicht auf der Verdichtungsfliche        der in
der Ebene der genannten gelochten (11) in der zwelten Position in der
Mischzone als     Flfche parallel zu der genannten einzigen in der ersten
Position verdichtet wird.   10         Richtung und im Abstand voneinander
vor- handen sind; und 2. Vorrichtung nach Anspruch 1, wobel das genann-
(c) die genannte zweib Position eine dreleck- te Str~mungssteuermittel (13)
eine perforierte       frmlge Zone (19) innerhalb der Ebene der Saugplatte
Ist, die auf der Selte der genannten      genannten gelochten Flache ist
und die ge- durchlochten Flache (11) der genannten Misch-  15    nannte
zwelte Position der Rest der genann- zone (8) gegenfiberliegend
positioniert ist.         ten Zone ist, der teilwelse durch die genann- ten
Mischzonenrinder gebildet wird. 3. Vorrichtung nach Anspruch 2, dadurch
gekenn- zelchnet, daB die Saugplatte sine Mehrzahl von  10. Vorrichtung
nach Anspruch 9, wobel die genann- 6ffnungen von Im wesentlichen glelcher
GrOSe   20  te erste Position verdeckt wird, um den Gasstrom aufweist, um
den Durchgang des Gasstromes          durch sie hindurch zu verhindern, und
der ge- durch die genannte Saugplatte zu ermoglichen,      nannte
dreleckflrmige Tell zu der genannten und die genannte Saugplatte elne
geringere An-     Mlschzone (8) hin offen ist, so daB im wesenlI- zahl der
genannten  hffnungen pro Flachenein-      chen der gesamte Gasstrom durch
den genann- heft in der Nahe der ersten Position ale in der Na-  25  ten
dreleckformigen Teil hindurchgeht. he der zwelten Position aufwelst. 11.
Vorrichtung nach Anspruch 9 oder 10, wobel die 4. Vorrichtung nach Anspruch
2, dadurch gekenn-       genanntb erste Position sine geringere, offene
zelchnet, daB die Saugplatte mehrere 6ffnungen    FRche pro Flicheneinhelt
als die genannte drel- aufwelst, um den Durchgang des genannten   30
eckf6rmige, zwelte Position aufwelst. Gasstromes durch die genannte
Saugplatte zu erm6gilchen, und die genannte Saugplatte off-  12.
Vorrlchtung nach Anspruch 9, 10 oder 11, wobei nungen nahe der genannten
ersten Position mit      die genanntb dreieckformige, zweite Position
einergeringeren Querachnittsflfiche pro Fliachen-  durch eine Basiskante
(22) gebfldetwird, die quer einhelt der genanntbn Saugplatte als In der
Nahe   35  zu der genanntsn einzigen Richtung verliuft und der zweiten
Position aufwelst.                     zwel Seiten hat, die sich an einer
Spitze treffen, die von der Basis In derselben Richtung wle die 5.
Vorrbchtung nach Anspruch 1 oder 2, dadurch go-    genannte einzige
Rlchtung beabstandet iLt. kennzelchnet, daB das genannte Str 8mungs-
steuermittel (13) elne statbonire Saugpiatte ist,  40  13. Vorrichtung nach
Anspruch 9, 10 oder 11, wobei die sich langs erstreckende, offene Schlitze
(17;  der genannte dreleckf8rmige Teil durch sine Ba- 29) in der genannten
zweiten Position aufweist,    siskante definiert ist, die quer zu der
genannten die sich In Bewegungsrichtung dergenannten ge-     einzigen
Richtung verliuft und zwel Seiten hat, lochten Flachs erstreckt.
die sich an elner Spitze (20) treffen, die von der 45      genannten Basis
In der der einzigen Richtung 6. Vorrichtung nach Anspruch 5, wobel die
genann-     entgegengesetzten Richtung beabstandet Ist. te Saugplatte die
gelochte Flache in der genann- ten ersten Position (16) verschllegt.
14. Vorrichtung nach Anspruch 1, wobel (a) die genannte Mlschzone (8) durch
sich 7. Vorrichtung nach Anspruch 5, wobei die genann-  5o    parallel zu
dem genannten Gasstrom er- te Saugplatte perforlert lst, damit der Gasstrom
In  streckende Winde umschlossen Ist; und der genannten ersten Position
(28) durch sle hin-    (b) mindestens sin Teller die genanntb Misch- dutch
m6gflch ist.                                   zone in getrennte
Ablagerungszonen untbr- teiltund mindestens eine dergenanntbn Abla- 8.
Vorrichtung nach Anspruch 2,wobeldasgenann-  ss       gerungazonen sine
erste Position und elne te Strfmungssteuermittel die genannte gelochte
genannte zwelte Position darin hat, weiche Flche in der genanntbn ersten
Position ver-          sin Muster aufwelsen, das von elnern Posati- deckt,
um den Gasdurchgang In der genannten          onsmuster unterachiedlich
let, das In elner ersten Position zu verhindern.
zweitsn Ablagerungszone vorhanden ist.    15                  EP0383616B1
16       *   c   L  M   S    l 15. Vorrichtung nach Anspruch 14, wobel das
ge-        condensation se depiace par rapport auxdits nannte Mittel (2, 3,
6, 7) zum Vereinzeln von Fa-  moyens de commands de l'ecoulement (13) dans 



sern angepallt ist, zumindest orate vereinzelte    lesdites premiere et
deuxilme reglons situies de Fasern elner ersten dergenannten Ablagerungs-
5  ladite zone de melange, un plus grand poids de zonen und zumindest
zweitb vereinzelte Fasern,     base etantcondense surla surface de
condensa- dle von den genanntbn ersten vereinzelten Fa-      tion (11) dans
la deuxibme reglon de la zone de sern verachieden sind, elner zwelten
Ablage-       melange quo dans la premiee region. rungszone zuzuffhren. 0o
2. Dispositif selon la revendication 1, dans lequel 16. Vorrichtung nach
einem der vorhergehenden An-     leadits moyens de commando de I'coulement
spriiche, wobel slne Faserschichtauf mindestens    (13) sont une plaque
d'aspiratlon perforee placbe elnem Tell der genannten gelochten Filche (11)
sur la face deoladitesurfaceforaminie (11) qulest vor dem Elntritt In die
genannte Mlschzone abge-     I I'oppose de ladite zone de melange (8). legt
wird.                                 15 3. Dlspositif solon la
revendicatlon 2, dans laquelle 17. Vorrichtung nach elnem der
vorhergehenden An-     ladite plaque d'aspiratlon presente une serie
sprtiche, wobel dis gonannte Str8mungssteuer-      d'ouvertures ayant
sensiblement Ia meme taille mittel (13) mindestens teilweise den Durchgang
pour permettre le passage dudit courant gazeux des genannten Gases in mehr
als zwei Positio-  20  & travers ladite plaque d'aspiration et laditb pla-
nen behindert, um den Gasdurchgang durch jede      que d'aspiratlon possede
un plus petit nombres der genanntbn Positlonen bel Geschwindigkeit
desdites ouvertures par unite de surface dans la einzuschrfnken, die sich
von ener Geschwindig-     riglon adjacent a ladite premlbre reglon quo keit
unterscheldet, die durch mindestens sine an-  dans la region adjacente A
ladite deuxieme re- dare Position hindurchgeht                 25
gion. 4. Dispositifselon la revendicatlon 2, dans loquel la- Revendicatlons
dite plaque d'aspiration comprend une side d'ou- vertures pour laisser
ledit courant gazeux passer 1. Appareil pour former une nappe, comprenant:
30   A travers ladite plaque d'aspiration et ladite pia- des moyens pour
Individuallser des fibres     que d'asplration definkt dans la zone
adjacente A provenant d'une alimentation de fibres (4, 5);     laditb
premiere region des ouvertures qui ont une une surface de condensation
foramines         plus faible section transversale par unite de sur- mobile
(11) espacie de ladie alimentation de fi-   face de ladite plaque
d'aspiration quo dans la bres et servant A recevoir des fibres de cette
all-  35  zone adjacent a ladite deuxibme region. mentation; des moyens (2,
3) servant a dibiter lesdl-  5. Dlspositif solon la revendication 1 ou 2,
dans le- tea fibres dans uno zone de melange (8) parcou-    quel lesadits
moyens de commando de l'bcoule- rue parun courantgazeuxqui
entratnelesditesfl-     ment (13) sont constitues par une plaque daspl-
bres et transporte ces fibres jusqu'a ladite surf.-  40  ration fixe
presentant dans Iadite douxieme rn- ce de condensation (11) qui laisse le
courant ga-  gbon des fentes ouvertes allongees (17 ; 29) qui zeux tout on
condensant los fibres sur elle-meme   s'6tbndent dans la direction du
mouvement de la- pour former une nappe, ladite surface de conden-   dite
surface foraminee. sation so deplagant transversalement audit cou- rant
gazeux ; et                           45  6. Dlspositif selon la
revendicatlon 5, dans lequel la- des moyens (13) de commando de l'ecou-
dite plaque d'aspiratlon occulte a surface forami- lement positionnis
adjacents a ladit surface de    nee dans ladite premibre region (16).
condensation (11) et obstruant au moins partiel- lement le passage du gaz a
1ravers une premiere  7. Disposltif selon la revendication 5, dans loquel
la- region de la zone de melange (8) relativement au   50  dite plaque
d'aspiration eat perforee pour laisser passage A travers la deuxiime region
de la zone    le gaz Ia traverser dans ladite premlire reglon de melange
(8);                                    (28). caracterise en ce quo ladite
surface de condensation (11) se deplace relativement aux-  6. Dlspositif
solon la revendlcation 2, dans lequel dits moyens (13) de commando de
l'ecoulement,  so  lesdits moyens de commande de l'ecoulement de sort. quo
leadits moyens de commando de         masquent ladite surface foraminee
dans ladite lI coulement (13) commandent le debit de fibres    premiere
r~glon pour empecher Is gaz de passer qui eat condense sur des parties de
ladil surface  a travers ladle prernibre reglon. de condensation (11)
lorsque ladite surface de 9    17                 EP 0 383 616 i1
18      *c   L          s 9. Dispositif solon la revendication 1, dens
lequel:  premieres fibres Individualis6ees A une premiere (a) ladite
surface foraminee mobile (11) est   desdites zones de depot et au mains des
deuxie- plane et parcourt ladlte zone de melange (8)   mes fibres
individuallsees difffrentes desdites 



dans une unique direction;              5      premieres fibres
individualis6es a une deuxleme (b) les bards sensiblement lin6alres de la
zone de depot. zone de melange sont definis dans le plan de ladite surface
foramin6e, parallblement A ladi-  16. Dlspositif solon une quelconque des
revondica- te direction unique et sont espaces l'un de    tions
precedentes, dens lequel une couche de ff- l'autre; et
10      bros est dbpos6e sur au mains une portion de la- (c) ladite
deuxieme r6gion est une zone (19)   ditb surface poreuse (11) avant
d'entrer dens la- de forms triangulaire, contenue dens le plan   dite zone
de melange. de ladite surface foramin6e et ladite deuxie- me r6glon est
constitube par le rest. de ladite  17. Dispositif selon une quelconque des
revendica- zone d6finie partiellement par lesdits bards   15  tions
prec6dentes, dens lequel lesdits moyens de la zone de melange.
(13) de commando de l'ecoulement obstruent au mains partlellement le
passage dudit gaz en plus 10. Dlspositif selon la revendicauton 9, dens
lequel la-  de deux regions pour restreindre le passage dudi dito premeire
reglon est masquee pour empecher    gaz A travers chacune desdites regions
a un debit le gaz de la traverser et ladite portion trlangulaire  20
different du debit qui passe a travers au mains est ouvertb sur ladite zone
de melange (8), de    une autre reglon. J.-'    manibre quo Is flux gazeux
passe sensiblement entibrement a travers ladite portion triangulalre. 11.
DispositHfselon la revendication 9 au 10, dens le-  25 quel ladile premibre
reglon a moIns do surface ouverte par unit de surface quo ladite deuxieme
region de forme triangulaire. 12. Dlspositifselon la revendication 9, 10 ou
11, dans  30 lequel ladite deuxieme region deforme triangulai- re est def
inie par un bard de base (22) transversal A ladite direction unique et
possede deux cotes qui se rejoignent en un sommet qul est espace de ladite
base dans le meme sens que ledit sens uni-  35 que. 13. Disposliffselon la
revendication 9, 10 ou 11, dens lequel ladite portion triangulalre est dbf
Inle par un bord de base transversal audit seons unique et  4o possbde deux
cotes qul se rej3ignent en un som- met (20) qui est espacb de ladite base
en sens in- verse dudit sens unique. 14. Dlspositif solon la revendication
1, dans lequel:  45 (a) laditb zone de melange (8) est enfermbe par des
parois s'esndant parallblement audit courant gazeux ; at (b) au molns une
cloison partage ladite zone de mblange en zones de dbpot separees et au  6o
mains une desdites zones de depot possedo une premeire region et une
deuxibme reglon qui sont disposees solon un dessin diffferent du dessin des
regions definles dans une deuxibme zone de depot.               s5 15.
Dlspositif selon la revendication 14, dans loquel lesdits moyens (2,3,6,7)
servanta individualisor les fibres sont aptes A allmentbr au mains des 10


