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Patented July 21, 1953 2,646,381 

UNITED STATES PATENT OFFICE 
METHOD FOR DISPERSING AND FELTING 

FIBERS AND MILL 
Thure C. Duval, Cloquet, Minn, assignor to Wood 

Conversion Company, St. Paul, Minn., a cor 
poration of Delaware 

Application December 1, 1949, Serial No. 130,549 
(C. 154-101) 12 Claims. 

The present invention relates to the individ 
ulization of the vegetable fibers for dispersal in 
air, and in particular to apparatus for Such prac 
tice, and to utilization of such suspensions. 
In the formation of fiber mats by deposition 

of fibers from suspension in air, as by gravity 
deposition, or by pressure felting, or by suction 
felting, there are difficulties in keeping the fibers 
in individualized condition against flocking. In 
Some cases it is common practice to apply liquid 
adhesive to the fibers by injecting into the dis 
persed fibers a mist or spray of liquid which is or 
Which Contains the binder or adhesive. It is 
most desirable that all of the fibers be exposed 
to the spray so that all receive binder. When 
fibers are present in flocks or clots before re 
ceiving binder, the desired application of binder 
is not achieved. In particular, wetted clots de 
posit as . Such or in larger flock-form, and non 
uniform mats of poor quality are the result On 
drying the deposited mat, with or without com 
preSSion before drying. Hence, it is important 
to expose individualized fibers in the path of the 
binder Spray. - - 

Sometimes powder binder is introduced so that 
it falls with the fibers in forming a dry fiber 
mat. It is equally important that clots be min 
inized. So that a uniform deposition of fiber re 
Sults, with a uniform distribution of Solid binder 
When the latter is used. - 

In Commercial production of mats in the man 

5. 

O 

2 
cylindrical face and a concentric rotor to effect 
passage of fibers through said face. This is 
commonly in the form of a cylinder containing 
an axial rotor with swinging radial hammers, 
the ends of which just clear the inner periphery. 
of the cylinder. The cylinder is perforated with 
holes, or is provided as a Suitable Screen, pro 
viding, for example, openings of about is inch 
diameter when the fiber is wood fiber. Where 
only a portion of the cylinder is so perforated, 
the remaining portion of the inner periphery 
may have obstacles, such as ribs positioned as 
geometrical elements of the cylinder, against 
which the radial hammers rub clots to effect 
disintegration. This same action takes place 
also at the edges of the perforations. 
Air containing fibrous material to be finally 

individualized is introduced into the hammer 
mill in operation at high Speed of the rotor, 
So that an air stream passes out through the 
perforated portion carrying individualized fibers 
with it. The rotor itself may be constructed 
to create this air stream. The structure and 
operation generally described above present 
problems which are overcome by the present 
invention. 

30 

ners described, it is necessary that fiber be in 
troduced at a rapid rate, and since the fiber is 
preferably carried in suspension in air, it is a 
commercial objective to minimize the quantity of 
air moved, and maximize the concentration of 
fibers in the air. . . . 

Experience has shown that the higher the 
concentration of individualized fibers in air, the 
more they tend to clot; and also that the tend 

35 

... It is a general object of the invention to min 
imize clot-formation in providing. a continuous 
stream of air having a high concentration of 
individualized easy-felting fibers which are 
thereafter felted into a mat of highly uniform 
quality. 

It is a particular object of the present inven 
tion to provide apparatus for the individualizing 
and discharging as above referred to, for inject 
ing at high velocity a stream of air carrying a 
high concentration of individualized fibers into 

40 
ency to clot is increased by the presence of sur 
faces on Which the air-Suspension of fibers may 
inpinge. 
In actual practice in formation of mats by 

deposition from air suspensions of individual 
ized fibers, it has developed that a final indi 
vidualization step should be practiced as near 
as practicable to the point of dispersal of the 
fiberS. for deposition. This eliminates the clot 
formation which otherwise takes place in con 
duits, and it breaks up the clots so formed in 
bringing air containing fiber to the final disperser 
by Way of conduits. • . ... - - . 

As a final disperser, or individualizer, there 

and well along the length of a dispersal and dep 
osition chamber, with the substantial avoidance 
of clotting after final individualization. 

It is a particular object of the invention to 
provide a combination of hammer-mill disin 

45 

tegrator and a discharge nozzle therefor which 
avoids clotting of individualized fibers passing 
therethrough. 
The invention will be best understood from the 

illustrations in the accompanying drawings in 
which: 

50 
Fig. represents diagrammatically in croSS 

section the general nature of the deposition 
process. , - r 

Fig. 2 is a diagrammatic view illustrating the 
principle involved. 

Fig. 3 is a vertical cross-section of the dis 
is used a type of apparatus having a perforated perser and nozzle taken normally to the axis. 
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Fig. 4 is a vertical cross-section of the dis 
perser taken on line 4-4 of Fig. 3. 

Fig. 5 is a pian view of the Spout portion of 
the nozzle, showing a slight taper. 

Fig. 6 is a more or less diagrammatic represen 
tation of the device with its nozzle discharging 
into a feiting space between two parallel conveyer 
screens through which the air escapes and be 
tween which a fiber mat is formed. 

Fig. 7 represents another use of the fiber dis 
charging device directing an expanding Stream 
onto a moving screen to which suction is applied, 
and in such manner that air employed in the 
process is recirculated. 

It is to be understood that the present inven 
tion may be used in other ways than those illus 
trated. The primary purpose is to form a Con 
tinuous stream at high concentration of individ 
ualized fibers for many uses to which Such a 
stream may be subjected. Since the primary ob 
jective of the applicant is to produce homogene 
ous felts from air suspensions of the fibers, the 
present application illustrates. Several Ways in 
which the nozzle may discharge its Stream for 
felting. 
In the practices where liquid adhesive is applied 

to individualized fibers, the application is Con 
monly effected in a settling chamber rather than 
in a conduit, or other constricted channel Which 
would finally become obstructed by adhesive ac 
cumulation of fibers on its Walls. In a large 
settling chamber this danger is minimized or 
otherwise it is easily compensated for. 
Where adhesive is not employed and the fibers 

in the strean are dry, more constricted felting 
regions may be employed. In the present appli 
cation two such cases are illustrated. In one the 
fibers are ejected into a space which is Substan 
tially a continuation of the space within the noz 
zle so that the stream of fibers is not expanded, 
but the stream of air is expanded by rea,Son of 
passage through filtering Screens against Which 
the fibei's felt. 

In the second case herein illustrated, the air 
and fiber Streams are but slightly expanded, as 
in a region over a conveyer Screen through Which 
the air escapes and on which the fibers mat. The 
screen may have suction to enhance the differen 
tial pressure at the felting area of the screen, 
and the suction may be arranged to recirculate 
the air passing through the screen so that it is 
replenished with fibrous material. 

In Fig. 1 a large chamber, for example 20 feet 
long by 10 feet in height, and of any desired 
width, such as 10 feet, is formed by side walls , 
end walls 2 and 3, a ceiling is, suitably vented 
as at 5, and a floor which is an endless conveyer 

running over end roll 8. The conveyer is 
preferably in the form of a wire screen, in part 
for the purpose of minimizing its actual top sur 
face to which the formed mat may adhere, in part 
for additional venting, and also for mechanical 
eaSOS. 
The numeral 20 designates a disperser in the 

form of a hammer mill, and the dotted line 2: 
represents an exemplary extent of the mill pe 
riphery which is perforated to discharge fibers. 
the conduit 22 delivers into the mill an air cur 
rent, carrying fibers and fibrous material coming 
initially from a primary disintegrator 23 of any 
suitable kind. 

Disintegrator 23 may be a hammer mill into 
Which is fed fibrous material, such as pulp sheets 
Or lapS or pieces thereof designated 24. The dis 
integrated product as formed is a fluff which is 
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4 
not guarded against clotting on its Way to the 
disperser 22 by way of hopper 27 connected to 
conduit 22. The mill 25 provides suction to draw 
air and fiber into the hopper. 
Because of the length of chamber into and 

along which the fiber is to be dispersed, a Suitable 
nozzle is required on the disperser 20, to inject 
the air-suspension of fibers at a sufficiently high 
speed to carry into the chamber, for dispersal as 
stream F, into which is mixed a mist A of adhe 
sive-carrying liquid. 
In preferred practice, the invention sacrifices 

some capacity for additional discharge pressure, 
by employing about 110° of the periphery of the 
Inill. The following description refers to such a 
practical embodiment of the invention. 
The present invention includes the nozzle 

Structure and its relation to the final disperser. 
However, it must be first explained that the in 
vention pertaining to the nozzle may have many 
enbodinents adapting it for use With many con 
ventional types of mills. Some dispersing mills 
have the entire periphery open as the perforated 
area through which to discharge. Other mills 
have only a fraction of the periphery so perfo 
rated. The function of the mill is not changed 
by these characteristics, but its operating per 
for inance and capacity are thus subject to modi 
fication. 
A Very Small area of perforation gives limited 

capacity, but it may give higher discharge pres 
Sures. An entirely perforated periphery gives 
larger capacity, but lower operating discharge 
pressure. Fig. 2 illustrates more or less diagram 
inatically, a hammer mill having a periphery 28 
and a rotor 29. The periphery 28 is perforated 
around the entire circumference. 
According to the present invention, a nozzle 

Structure in Such a mill has a spout portion 39 
and a housing portion 3 encompassing the dis 
charge area of the mill, in this case the entire 
periphery. Between the Walls of the housing 
portion 3 and the cylindrical wall of the mill 
there are conveyance spaces 32 and 33 leading 
from the perforations to the discharge orifice 30. 
It is a characteristic of the present invention 
that the portion of the periphery most distant 
from the discharge orifice along the line of each 
conveyance space is narrowest and that the con 
veyance space flares out Wardly from the remote 
region giving a constantly enlarging and stream 
lined space defined by smoothly curved walls of 
the nozzle housing 3 and cylindrical outer Wall 
portions of the mill housing 28. Thus, the two 
spaces together are crescent-like or forked in 
cross-section and where the tips of the horns 
or branches of the fork come together, as illus 
trated in Fig. 2, there is a dividing partition 
designated 34. The function of this partition is 
to prevent a secondary circulating current of 
air around the discharge periphery of the mill. 
Although there are two channels 32 and 33 which 
enlarge in cross-section, the CrOSS-Section of the 
stream entering each channel is in fact gradually 
reduced from the semi-cylindrical area of the 
mill to half the area of the opening of nozzle 30. 
In the drawings in Fig. 3 the mill casing is 

in the form of a cylinder comprising the per 

70, 

75 

forate or screen portion 69, a smooth Section 
Á, a bar-section 42 having disintegrating ribs 
43, and another smooth section 44. Outside of 
the screen portion 48 is a housing 45 which fits 
over the perforations. The mill parts 4, 42, 
Éi and housing 45 have radial flanges ?a, 42, 
46a and 45, all suitably secured together by 
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clamping members or bolts all indicated by the 
numerals 47, to form and maintain the cylinder. 
The flanges 458 are beveled as shown at 48, and 
opposite the bevels are correspondingly-faced re 
tainers 49. Screen 40 has its edges bent to fit 
with suitable gaskets (not shown) between the 
flanges 45a and the retainers 49 for removably 
mounting it and for readily replacing it. 
The arcuate extent of the Screen may Wary 

widely as described. As shown it covers about 
107°. The rib-portion 42 also covers about 107. 

5 
by the action of the rotor. 

O 

The housing has an end plate 50 through which 
passes a rotor axle 5, to an outside bearing 52. 
The opposite end of the housing has a conical 
extension 53 housing mechanism functioning 
largely to facilitate distribution of material into 
the mill. An end plate 54 has an opening therein 
connected to an intake pipe 55, which is the pipe 
22 in Fig. 1. The axle 5 extends through end 
wall 54 and through a bearing 56 where its end 
carries a friction driving pulley 5 for multiple 
V-belts. - 

The rotor has a sort of squirrel-cage cylinder 
structure of which the cage-bars are pivots for 
the swinging hammers. The rotor axle 5 is 
keyed to end plates 59 and 60 which carry be 
tween them at equal arcuate distances near their 
peripheries tie bolts 6 ? forming the bars of the 
squirrel-cage structure. The tie bolts 6 are axles 
on which are suspended a multiplicity of blade 
like hammers generally designated by the nu 
meral 62. The hammers are Spaced apart by 
spacing collars 63 around the tie bolts 6, and 
also by spacing disks 64 disposed in Spaced rela 
tion between the side plates 59 and 60, these Spac 
ing disks serving to resist the outward pull On 
the tie bolts as the result of the centrifugal force 

5 
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6 
extension 67 may be mounted a substantially 
straight length of circular pipe, for example, up to 
8 feet in length as the discharge nozzle. 
In operation the conduit 55 functions as a suc 

tion conduit by reason of the Windage produced 
The Suction draws 

in the fluffy clotted fibrous material fed to it 
from the primary dispenser 23. With constant 
speed of operation of the rotor the supply of air 
and fiber brought to the mill is Substantially 
constant. The rotor acts to create a pressure, 
which discharges through the spout 65 carrying 
with it the individualized fibers resulting from 
the rotor rubbing the fluff and clots around the 
interior, the discharge taking place through the 
screen 40. By reason of the crescent-form of 
the space within the nozzle housing, the air sus 
pension is stream-lined, and the stream does 
not impinge on wall obstructions in such manner 
as again to induce clotting. As a result, the 
nozzle discharges fibers free from clots and at 
a high concentration in air. This carries the 
fiber sufficiently far into the chamber so that it 
spreads and disperses. The dispersion is highly 
uniform for effecting uniform deposition. The 
axial length of the mill may be varied as de 
sired. The mill described is relatively short and 
where a wide web is desired, a plurality of mills 
may be a lined across the width of the web to 
increase the rate of production and improve the 
felt formation. In the case described where 
the chamber width is 10 feet, three mills of the 
character described suffice to give uniform dis 
persion and deposition across the width of the 
chamber. Referring to the crescent-shaped space to 
which the discharge spout is connected, it is 

exerted by the multiple hammers 62 at high Speeds . 
of the rotor, for example, 1750 R. P. M. With a 
radial distance of approximately 18 inches to the 
ends of the hammers. Laterally of the hammers 

) 

62. Which move over the perforate cylindrical por-. 
tion i0, there is a secondary portion having blades 
62a with a slight twist to act as impellers for 
knocking material entering the machine through 
conduit 55 into the mill proper. The twisted 
blades also act as fan blades to Supplement the 
main blower action of the primary hammers 62. 
The blades 62a swing on bolts 6i mounted be 
tween disks. 643. The rotor also carries radial 
striking bars 62b which serve to break up large 
clumps or bodies of fibrous material entering the 
mill, these bars passing the discharge orifice of 
conduit 55. 
The nozzle housing 45 which is secured outside 

and over the screen 40 of the mill as shown in 
Fig. 3, in cross-section forms a crescent-like 
space over the screen with its two horns fiaring 
away from a spout structure 65. The Simoothly 
curved inner walls of the housing 45 also curve 
into parallel horizontal top and bottom walls of 
the spout, which is substantially 8 inches high 

45 

clear that the space increases in cross-section 
from each horn to the spout. But, since the 
Smaller arc of the crescent is perforate, and is 
the source of a stream of air leaving the cylin 
drical housing of the mill, it follows that the 
crescent chamber serves to reduce the cross-sec 
tional area of the stream leaving the perforate 
area to the cross-sectional area of the spout. 
This effects an increase in velocity of the fiber 
air stream as it leaves the perforate area and 

50 

55 

60 

for the size of rotor described. The Spout 65. 
is so formed on its sides that it tapers slightly 
to a squared opening, and the Squared Opening 
is then extended by a short straight length of 
conduit 67, approximately. 10 inches long, said 
extension changing in cross-section from the 
squared opening at its union with the spout 65 to 
its terminal circular discharge end 68. The Spout 
65 extending from the housing 45 has respectively 
top and bottom walls 69 and 79, with side Walls 

and 72, all terminating in a flange structure 
73 around a square opening, to which the exten 
sion 67 is connected by its flange 74. Onto the 

65 

being present, but not disclosed. 

thus the suspended fibers tend to move apart. 
This lessens the tendency to clot. 

- The foregoing shows how the device is em 
ployed in gravity deposition chambers wherein 
there are no pneumatic forces effecting the felt 
ing of the fibers. As a result, the mat deposited . 
has a very low density. Nevertheless the device 
may be employed in processes wherein pneumatic 
forces assist in depositing the fiber in felt forma 
tion, so as to control the impact of fibers on strik 
ing, and thus to increase the density of the initial 
felt as the impact increases. 
In Fig. 6 the numeral 70 represents a hammer 

mill of the kind described, equipped with a cres 
cent-like collector 7 connected to the straight 
nozzle 72. The nozzle 12 discharges its stream 
of fiber 13 into a rectangular space between two 
parallel endless screens 75 at the top and 76 at 
the bottom, suitable side walls between them 

The upper 
Screen 15 runs over a roll 77, just above the 

70 

5 

nozzle 12, and over another roll 78 at the op 
posite end. The conveyor 76 is longer than the 
conveyor 75 so that operations may be performed 
On the bat. 79 carried thereby and discharged 
therefrom.. The screen 76 passes over a roll 8 
On the underside of the nozzle 72, and at the 
other end passes over a roll 82. Suitable mecha 
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nism (not shown) is provided to move the endless 
screens 75 and 76 at the same linear rate a Way 
from the upper and lower edges of the nozzle 
T2, thereby to form between them the bati. The 
bat is formed by the screens, filtering the fibers 
from the air which escapes through the Screens 
and into collecting boxes 84 and -85, respectively, 
above the felting stretch of the screen 75 and 
below, the felting stretch of the screen 6. These 
boxes serve to collect any fines of material which 
may go through the screen and the air from the 
boxes is exhausted through the conduits 86 and 
8. 
The conduit 86 and 87 may be so connected 

into the stream which feeds air to the hammer 
mill 70 by way of its inlet.89, that the fines are 
recirculated and captured on recirculation by the 
bat 79. This recirculation may be accomplished 
in several ways, and in connection With another 
type of felting, such a recirculation System is 
indicated in Fig. 7. 

Fig. 7 represents felting on a screen by differ 
ential pressure resulting from discharging the 
individualized fibers at super-atmospheric pres 
sure onto a felting screen, the underSide of Which 
is subjected to sub-atmospheric pressure. This 
necessitates a condition of atmospheric preSSure 
at the felting area of the screen, thus permitting 
the felting to be effected on the screen at atmos 
pheric pressure without the requirement for en 
closing walls or a hood. By the expedient for 
providing the greater capacity at the Suction side, 
the screen may be made to draw in air from the 
atmosphere, as will be clear with reference to the 
description below. 

First there is a supply (OO of fibrous material, 
such as pulp sheets, laps, or Wood chips, fed to 
a refiner to which converts it to defiberized 
form suitable for felting when adequately dis 
persed for such action. Fiber in dry form is 
represented as a supply 02, from which a feed 
control 03 delivers it to an endless feed belt 
104 carrying it into a hopper opening 95 in a 
Suction conduit (06. The Suction conduit .. 6 
leads to a blower 07, which in operation-disperses 
the fiber into a fast moving stream in a conduit 
08 leading to a cylindrical dispersing mill 09 

of the type already, described and having therein 
a rotor 9 with hammers . . The mill .09 
has a nozzle crescent 2 and a spout 13 there 
for of the character previously described, so 
located on the ridill as to direct a Strean of in 
dividualized fibers 4 downwardly toward an 
endless felting screen 5. 

Under the screen 5 and below the discharg 
ing spout if 3 is a suction box 6 connected to 
the suction end of a blower fit for handling a 
greater voluine of air than the blower f0, and 
hence drawing in air from the atmosphere about 
the stream of fibers f4. 
The blower if discharges via conduit f8 into 

a down-draft cyclone or concentrator 20, pro 
vided with a clean-air discharge conduit 2 hav 

O 
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30 

40 

4. 

55 

60 

ing adjustable controlling damper 22 and hav 
ing a, bottom outlet conduit 23 for the controlled 
amount of remaining air, and all the solids en 
tering the cyclone via conduit 8. Said conduit 
23 discharges into the said opening 05 of the 

suction conduit (06, where atmospheric pressure 
obtains. 
Where an ingredient other than the fiber is 

to be included in the formed felt 25, it may be 
fed into the suction conduit C6 at any place. As 
an example, there is shown a Supply of binder 
powder, such as thermosetting resin powder, fed 

6 5 

70 

75 

3 
by a feed control. 27 to an endless conveyer belt 
28, which discharges it through a hopper-like 
opening 29 into conduit (06. 
In operation, a dispersion of fiber is continu 

ously formed and discharged from the dispersion 
mill 9 under highly favorable conditions for 
uniformly felting it to a dry felted sheet, which 
may be three to four inches in thickness as indi 
cated at 31, as carried away from its place of 
formation. It may be densified as by compression 
rolls 32 and 33, the latter being under the screen 
and supporting the return stretch of the screen, 
which, however, makes a shorter turn over idler 
roll 34. Adjacent the idler roll 34 is a pick-up 
rol 35 which carries the compressed felt 36 to 
a conveyor belt 3 passing over adjacent idler 
38. 
From the foregoing it is to be understood that 

the invention broadly provides a continuous 
stream of individualized fibers at high concentra 
tion in air or other gas, for various uses, primarily 
felting into mats or bats at a high rate of pro 
duction with resulting high quality in formation 
because of the tendencies to minimize clotting 
of the fiberS. 
Numerous adaptations of the process and 

modifications and changes of the apparatus may 
be made without departing from the Spirit, and 
Scope of the invention as Set forth in the ap 
pended claims. 

I claim: 
1. A dispersion mill for discharging Substan 

tially individualized fibers in Suspension in a gas, 
comprising a cylindrical housing, a rotor Sub 
stantially coaxial With the housing, said housing 
being imperforate over approximately three 
quarterSportion of its arcuate extent, and perfo 
rate Over the remaining portion for the discharge 
of a gaseous stream from within the housing, said 
perforate portion having Small holes for effecting 
individualization of fibers into said stream in op 
eration of the mill, and collecting means over 
Said perforate portion forning a chamber hav 
ing in cross-section a crescent-like form, said 
IleanS intern ediate the ends of the crescent-like 
chamber being extended in a direction. Substan 
tially radial to the rotor axis as a discharge noz 
zle. . 

2. A nozzle-bearing dispersion mill for dis 
charging an air-Suspension of Substantially indi 
vidualized fibers comprising a cylindrical mill 
housing having discharge perforations over ap 
proximately a quarter portion of its periphery 
for the discharge of a gaseous Stream fron. Within 
the housing, a nozzle housing mounted on said 
mill housing, a discharge spout carried by the 
nozzle housing and extending in a direction gen 
erally radial to said mill housing, said nozzle 
housing providing forked conveyance paSSageWays 
for discharging said strean from the perforated 
area of the mill housing to Said Spout, Said pas 
sageways together forming an open crescent in 
cross-section. With horns tapering in Wardly of the 
nozzle housing from the Spout and being defined . 

5 by smoothly curved inner walls of the nozzle 
housing, said cylindrical outer Wall portions of 
the mill housing. 

3. The method which comprises distributing 
Substantially individualized fibers into a moving 
stream of air over a fiber-distributing area, ex 
tending substantially crosswise of the stream, col 
lecting the fiber-laden air moving from said area. 
and conducting it to a discharge nozzle of Sub 
Stantially uniforn. Cross-sectional area and Si 
multaneously increasing the velocity of the fiber 
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laden air on all the lines of travel from said area. 
to said nozzle by gradually constricting the cross 
section of the stream as it moves from said area, 
to said nozzle, whereby the increased velocity 
minimizes tendencies of the fiber to clot, and dis 
charging the fiber-laden stream from said nozzle 
and simultaneously expanding said stream at the 
point of discharge from said nozzle, whereby to 
lessen the velocity of the moving fibers and there 
by on the average further separating each fiber 
from the other fibers.. w 

4. The method which comprises distributing 
substantially individualized fibers into a moving 
stream of air over a fiber-distributing area ex 
tending substantially cross-wise of the stream, 
collecting the fiber-laden air moving from Said. 
area, and conducting it to a discharge nozzle of 
substantially uniform cross-sectional area and 
simultaneously increasing the velocity of the 
fiber-laden air on all the lines of travel from 
said area, to said nozzle by gradually constricting 
the cross-section of the stream as it moves from 

O 

15 

20 

said area, to said nozzle, whereby the increased 
velocity minimizes tendencies of the fibers to clot, 
discharging the fiber-laden stream from said noZ- : 
zle and simultaneously expanding said stream at 
the point of discharge from said nozzle, whereby 
to lessen the velocity of the moving fibers and 
thereby on the average further separating each 
fiber-from the other fibers, and collecting and 
felting the separated fibers in the form of a felted 
fiber body. . . . . . . - A 

5. The method which comprises distributing 
substantially individualized fibers into a moving 
stream of air over a fiber-distributing area, ex- : 
tending substantially crosswise of the stream, col 
lecting the fiber-laden air moving from said area 
and conducting it to a discharge nozzle of Sub 
stantially uniform cross-sectional area, and si 
multaneously increasing the velocity of the fiber 
laden air on all the lines of travel from said area. 
to said nozzle by gradually constricting the croSS 
section of the stream as it moves from said area, 
to said nozzle, whereby the increased Velocity 
minimizes tendencies of the fibers to clot, dis-, 
charging the fiber-laden stream from said nozzle 
and simultaneously expanding said stream at 
the point of discharge from said nozzle, whereby 
to lessen the velocity of the moving fibers and 
thereby on the average further separating each 
fiber from the other fibers, and collecting and 
felting the separated fibers in the form of a felted 

50 

fiber body by allowing the fibers to settle by 
gravity onto a collecting area. 

6. The method which comprises distributing 
substantially individualized fibers into a moving 
stream of air over a fiber-distributing area, ex 
tending substantially crosswise of the stream, 
collecting the fiber-laden air moving from Said 
area and conducting it to a discharge nozzle of 
Substantially uniform croSS-Sectional area, and 
simultaneously increasing the Velocity of the 
fiber-laden air on all the lines of travel from 
said area, to said nozzle by gradually constrict 
ing the cross-section of the stream as it moves 
from said area to said nozzle, whereby the in 
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creased Velocity minimizes tendencies of the 
fibers to clot, discharging the fiber-laden stream 
from said nozzle in a generally horizontal direc 
tion into a Settling chamber and simultaneously 
expanding said stream at the point of discharge 
from said nozzle, whereby to lessen the veloc 
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ity of the moving fibers and thereby on the aver 
age further separating each fiber from the other 
fibers, and collecting and felting...the separated 

O m 

fibers in the form of a felted fiber body by allow 
ing the fibers to settle by gravity onto a collect 
ing area. 

7. The method which comprises distributing 
Substantially individualized fibers into a moving 
Stream of air over a fiber-distributing area, ex 
tending substantially crosswise of the stream, 
collecting the fiber-laden air moving from said 
area, and conducting it to a discharge nozzle of 
Substantially uniform cross-sectional area, and 
sinultaneously increasing the velocity of the 
fiber-laden air on all the lines of travel from said 
area, to said nozzle by gradually constricting the 
CrOSS-Section of the stream as it moves from said 
area, to Said nozzle, whereby the increased veloc 
ity minimizes tendencies of the fibers to clot, dis 
charging the fiber-laden Stream from said nozzle 
in a generally horizontal direction into a settling . 
chamber and simultaneously expanding said 
stream at the point of discharge from said nozzle, 
whereby to lessen the velocity of the moving fibers 
and thereby on the average further separating . 
each fiber from the other fibers, and collecting 
and felting the separated fibers in the form of 
a felted fiber body by allowing the fibers to settle 
by gravity onto a conveyer moving across the 
bottom of said settling chamber. 

8. The method which comprises distributing 
Substantially individualized fibers into a moving 
stream of air over a fiber-distributing area ex 
tending Substantially crosswise of the stream, 
collecting the fiber-laden air moving from said 
area and conducting it to a discharge nozzle of 
Substantially uniform cross-sectional area and 
simultaneously increasing the velocity of the 
fiber-laden air on all the lines of travel from 
Said area to Said nozzle by gradually constricting 
the CrOSS-Section of the stream as it moves from 
Said area to said nozzle, whereby the increased 
Velocity minimizes tendencies of the fibers to 
clot, discharging the fiber-laden stream from 
Said nozzle and simultaneously expanding said 
stream at the point of discharge from said nozzle, 
Whereby to lessen the velocity of the moving fiber 
from the other fibers, dispersing an aqueous mist 
of liquid containing adhesive into the separated 
fibers Whereby to wet the fibers with said ad 
hesive-containing liquid, collecting and felting 
the Wet adhesive bearing separated fibers in the 
form of a felted fiber body by allowing the fibers 
to settle by gravity onto a collecting area, and 
drying the resulting felted body to set the ad 
hesive. . . . 

9. The method which comprises distributing 
substantially individualized fibers into a moving 
stream of air at Superatmospheric pressure over 
a fiber-distributing area extending substantially 
CrOSSWise of the stream, collecting the fiber-laden 
air moving from said area, and conducting it to a 
discharge nozzle of substantially uniform cross 
Sectional area and simultaneously increasing the 
Velocity of the fiber-laden air on all the lines of 
travel from Said area, to said nozzle by gradually 
constricting the cross-section of the stream as it 
moves from Said area to said nozzle, whereby the 
increased Velocity minimizes tendencies of the 
fiber to clot, discharging the stream of fiber 
laden air from Said nozzle into a region of lower 
pressure. Whereby the stream expands, and co 
lecting the individualized fibers as a felt prior to 
any Substantial clotting of the fibers. . . . . 

10. The method which comprises distributing 
Substantially individualized fibers into a moving 
stream of air at Superatmospheric pressure over 

5 a fiber-distributing area extending substantially 
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Crosswise of the stream, collecting the fiber-laden 
air moving from said area, and conducting it to a 
discharge nozzle of substantially uniform cross 
Sectional area and simultaneously increasing the 
Velocity of the fiber-laden air on all the lines of . 
travel from said area to said nozzle by gradually 
Constricting the cross-section of the stream as it 
moves from said area, to said nozzle, whereby the 
increased velocity minimizes tendencies of the 
fiber to clot, discharging the fiber-laden stream 
into a region of lower pressure and onto moving 
endless Screening means and thereon forming a 
felt prior to any substantial clotting of the fibers. 

11. The method which comprises distributing 
substantially individualized fibers into a moving 
stream of air at Superatmospheric pressure over a 
fiber-distributing area extending Substantially 
crosswise of the stream, collecting the fiber-laden 
air moving from said area and conducting it to a 
discharge nozzle of Substantially, uniform cross 

0. 

5 

20 
sectional area, and sinultaneously increasing the 
velocity of the fiber-aden air. On all the lines of 
travel from said area, to said nozzle by gradually 
constricting the CrOSS-Section of the Stream as it 
moves from said area, to said nozzle, whereby the 
increased velocity minimizes tendencies. Of the 
fiber to clot, applying Sub-atmospheric pressure 
to one side of endless moving screening. means, 
and discharging the fiber-laden Stream from said 
nozzle onto, the resulting Suction-area of Said 
screening means prior to any substantial clotting 
of the fiber, whereby to form a felt on said screen 
ing means. 

12. The method, which comprises distributing 
substantially individualized fibers. into a moving 
stream of air at superatmospheric, pressure over 
a fiber-distributing area extending. Substantially 
crosswise of the stream, collecting the fiber-laden 
air moving from said area and conducting it to a 
discharge nozzle of substantially, uniform cross 
sectional area and simultaneously increasing the 
velocity of the fiber-laden-air...on all the lines of 
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travel from, said area to said nozzle by gradually 
constricting the Cross-section of the stream as: it 
moves from said area, to said nozzle, whereby the 
increased velocity minimizes tendencies of the 
fiber to clot, discharging said: fiber-laden Stream 
from said nozzle onto, one face of moving endless 
screening. means prior to any substantial clotting 
of the fibers, applying. Sub-atmospheric pressure 
to the other. Side of Said. Screening, means in a 
manner to draw in all the air from said nozzle 
and additional air from the atmosphere, Whereby 
to form a felt on said screening means at a region 
of the screen substantially at atmospherie.pres 
Sle 

THURE C. DUWALL. 
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