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APPARATUS AND METHOD FOR PRODUCING FIBROUS STRUCTURES 
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5. 

have previously been well separated by other means, or 
if a coarse structure with clumps of undispersed fibers 
is permissible. Excelent results are secured when the 
blades are formed of rigid material tipped with resilient 
rubber or leather-like substances. The use of blades thus 
tipped makes possible the provision for extremly close 
clearance or even slight contact between the blade tips 
and the separatingwall, producing a more eficient system 
for preventing the colecting of fibers on the face of the 
separating wall 6. 

Wall 16 may comprise a plate having substantial thick 
ness through which numerous openings 28 are uniformly 
distributed in spaced relation. It may be a rigid mem 
ber which, as showm, is curvilinear to correspond con 
centrically with the hub to which the blades 18 are at 
tached. It will be understood that when other suitable 
means are provided to efect the desired results secured 
by the disentegrating unit, a foraminous member other 
wise contoured may be used. It is possible, when quality 
is less critical or especialiy when using relatively in 
flexible fibers, to make use of a rolled wire screen or 
the like having the desired arrangement of openings. 
To limit passage chiefly to individually separated fibers, 

the diameters of the openings 28 through the wall 16 are 
dimensioned to correspond to less than one-half, and, 
preferably, less than one-fourth the mean length of the 
fibers. When a heavy coarse structure is made, the open 
ings may be enlarged to approximate the length of the 
fibers used. 
To maintain a pressure drop of the desired character 

across the wall 16, the openings 20 are arranged in 
spaced relation to give a predetermined permeability. By 
maintenance of a suficiently high pressure drop through 
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the top of the fiber structure being deposited, as indis 
cated in Figure 2. . : : : : : 

In practice, the optimum distance between the walls 
may be determined by progressively decreasing the dis 
tance to the point just above that at which the deposited 
fibers are disturbed by the jet effects of the oncoming air 
issuing from the individual openings in the separating 
wall. The walls should not be separated further than nec 
essary, especially in the formation of a very thin fibrous 
web where the absence of clots is a requisite. Somewhat 
closer spacing may be used with similar efect when the 
openings 20 in the separating wall 16 are tapered in the 
manner shown by the openings 31 in Figure 4. 

In the event that it is desired to incorporate a bonding 
agent to secure the fibers in web form, an adhesive, pref 
erably in dry form, may be admitted into the system at 
any stage prior to fiber deposition. Alternatively, a di 
luted adhesive may be sprayed onto the fibers as they are 
gathered on the colecting wall. Another method of 
bonding the structure is to use an appreciable proportion 
of thermoplastic fibers with nonadhesive fibers, In these 
methods, bonding and the requisite degree of compact 
ness are secured by the use of heat, where necessary, and 
pressure, according to methods that are well known. 
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the wall and high fiber concentration across the ingoing 
surface of the wall, air and fiber fow of equal propor 
tions through each opening is secured, corresponding to 
the operation of a showerhead under high water pressure. 
When a flexible fiber is long enough to reach between 

two openings 20 in the separating wall 6 with each end 
of the fiber starting to go through an opening, the fiber 
may be held in such position for a considerable length of 
time because of the forces acting at each end. It is un 
desirable for fibers to be so held because they tend to 
block the openings by forming nuclei upon which fiber 
agglomerates form. I have found that to prevent this, 
the openings, preferably, should be spaced apart a dis 
tance greater than half the length of the fibers. 

Closely associated with the separating wall and co 
operating therewith is another wall, hereinafter referred 
to as a collecting wall 2, which is foraminous to enable 
passage of air or other gaseous medium. The openings 
through the colecting wall are dimensioned to prevent 
passage of most of the fibers. The separated fibers, there 
fore, are deposited on the colectingwall as a fibrous struc 
ture. Both the separating wall 16 and the colecting wall : 
21 may be stationary members to produce individual 
fibrous sheets or the like. The colecting wall 21 is gen 
erally, however, adapted for the formation of an endless 
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fibrous web 22, in which event it may be a screen-like 
endless belt which operates over a driving member 23 and 
between idlers 24 and 25. The driving member 23 is 
driven by a belt 26 connected to a motor. It is not nec 
essary that the colecting wall 2 retain all the fibers which 
are carried to it by the gaseous stream. Those which pass 
through may recirculate through the duct 2, the fan º, 
the duct i, and return to the disintegrating chamber 15 
to be again processed and undergo deposition upon the 
colecting wall 2. 
To minimize contact between fibers after they have been separated and carried through the separating wall 

16, the distance between walls 16 and 2 is kept within 
the range previously pointed out. The best spacing is cal 
culated to permit such spread of air jets that they become 
unified into one continuous stream in the near vicinity of 
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Fibers 17, which may or may not have been subjected 
to preliminary separation, are fed from a storage com 
partment 29, which may be associated with a measuring 
device of any desired construction, such as a rotary feeder 
30 leading to an inlet 27 in the downward portion of the 
duct 11. V 
When forming continuous fibrous webs in the manner 

described, using air as the gaseous medium, disturbance 
of the fiber-carrying air stream between the separating 
wall and the colecting wall by flow of air toward the out 
side of the machine may be kept to a minimum by the 
use of enclosing walls surrounding the area and suitable 
rollers between which the travelling colecting wall would 
pass into and out of the web-forming region. However, 
when the air stream between the collecting wall and the 
separating wall is so enclosed, electrostatic or other con 
ditions are usually established which cause the fibers to 
build up on and subsequently drop of intermittently from 
the enclosing walls and rolls, resulting in a structure of 
varying quality and uniformity. It is expedient, there 
fore, to manufacture continuous webs without the use of 
enclosing walls. This may be accomplished by venting 
some of the air from duct 1 to create a condition where 
by more air is withdrawn through the collecting wall than 
is supplied to the separating wall to provide, a pressure 
very slightly less than atmospheric in the forming zone 
so that a very slow inflow of air takes place from the sur 
rounding atmosphere. The vent. 28 may be situated in 
any portion of the duct 11 but, preferably, it is positioned 
on the inner wall of a bend in the duct 11 so as to prevent 
the discharge of any fibers or solid materials which might 
have found their way through the colecting wall and into 
the recycled air stream. Instead of employing means for 
bleeding or venting the air, the desired pressure diferen 
tial may be secured by separating the ducts 11 and 12 and 
providing an exhaust fan for duct 12 and a blower for 
duct 11, one of which can be driven at a variable speed. . 

In operation, fibers 17 preferably are introduced 
through the inlet 27. They are conveyed by the air 
stream flowing in duct 11 to the distributing or dispersing 
chamber 15. The fibrous material is forcibly circulated 
within the dispersing chamber by reaction with the blades 
and the air stream which effect its disperson into indi 
vidually separated components. As the fibers are carried 
by the air stream across the inner face of the separating 
wall, portions of the individually, separated fibers and 
air stream are caused to pass at high velocity through 
the openings. Fibrous aggregates and agglomerates are 
acted upon by the blades to efect further fiber isolation; 
Separated fibers are carried through the separating wall 
and to the colecting wall upon which they are deposited, 
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being colected on the first walto enableal said gaseous 
medium to pass through both walls, dividing the material 
leaving the discharge side of the second wall into a solids 
free gaseous fraction and a solids-containing fraction, and 
returning the solids of said solids-containing fraction to 
the receiving side of said first wall as a part of said sus 
pended solids. 

17. The method of producing a fibrous structure com 
prising conveying suspended solids predominating in in 
dividualized feltable fibers through a foraminous first wall 
by vehicular air leaving said wall at superatmospheric 
pressure and traveling at high velocity into a region of 
subatmospheric pressure by movement to and through a 
foraminous second wall closely spaced from the first 
wall, the vehicular air being in suficient volume to prevent 
excessive contact between fibers as they travel between the 
first and second wall, the foramens or openings through 
the first wall being dimensioned to permit passage of said 
feltable fibers and particles of said suspended solids 
smaller than said feltable fibers, and the foramens or 
openings through the second wall being dimensioned so 
that it will retain feitable fibers on its surface and so that 
it is capable of passing at least some of said smaller 
particles, constantly preventing fibers from being col 
lected on the first wall to enable all said vehicular air 
to pass through both walls, dividing the material leaving 
the discharge side of the second wall into a solids-free air 
fraction at atmospheric pressure and a solids-containing 
fraction, and returning the solids of said solids-containing 
fraction to the receiving side of said first wall as a part 
of said suspended solids. 
... 18. The method of producing a fibrous structure com 
prising conveying suspended solids predominating in in 
dividualized feltable fibers through a foraminous first 
wall by vehicular air leaving said wall at superatmos 
pheric pressure and traveling at high velocity into a re 
gion of subatmospheric pressure by movement to and 
through a foraminous second wall exposed to the at 
mosphere and closely spaced from the first wall, the ve 
hicular air being in suficient volume to prevent exces 
sive contact between fibers as they travel between the 
first and second wall, the foramens or openings through 
the first wall being dimensioned to permit passage of 
said feltable fibers and particles of said suspended solids 
smaller than said feltable fibers, and the foramens or 
openings through the second wall being dimensioned so 
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2 
that it will retain feltable fibers on its surface and so 
that it is capable of passing at least some of said small 
er particles, constantly preventing fibers from being col 
lected on the first wall to enable all said vehicular air 
to pass through both walls, dividing the material leaving 
the discharge side of the second wall into a solids-free 
air fraction at atmospheric pressure and a solids-con 
taining fraction, and returning the solids of said solids 
containing fraction to the receivingside of said first wall 
as a part of said suspended solids. 

19. The method of producing a fibrous structure com 
prising conveying vehicular air at superatmospheric pres 
sure toward a foraminous first wall, moving said air and 
suspended solids predominating in individualized feltable 
fibers through said first wall at high velocity into a re 
gion of subatmospheric pressure by movement to and 
through a foraminous second wall closely spaced from 
the first wall, the vehicular air being in suficient volume 
to prevent excessive contact between fibers as they travel 
between the first and second wall, the foramens or open 
ings through the first wall being dimensioned to permit 
passage of said feltable fibers and particles of said sus 
pended solids smaller than said feltable fibers, and the 
foramens or openings through the second wall being 
dimensioned so that it will remain feltable fibers on its 
surface and so that it is capable of passing at least some 
of said smaller particles, constantly preventing fibers from 
being colected on the first wall to enable all said ve 
hicular air to pass through both walls, dividing the ma 
terial leaving the discharge side of the second wall into 
a solids-free air fraction at atmospheric pressure and a 
solids-containing fraction, and returning the solids of 
said solids-containing fraction to the receiving side of 
said first wall as a part of said suspended solids. 
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