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This invention relates to the dispersion in conjunc 
tion with the separation of ?bers to maintain the ?bers 
in separated condition for use in the manufacture of 
?brous structures and it relates more particularly to the 
separation of a ?brous mass of ?bers, such as com 
monly used for the manufacture of felts, papers, boards 
and similar structures, into substantially individual 
?brous elements and the maintenance of the individual 
ly separated ?bers by their dispersion in an air stream 
for use in the manufacture of these and other felted 
?brous structures. 

While textile devices such as openers, pickers or cards 
are capable of taking compacted masses of ?bers, as 
for example from a bale of cotton and converting them 
into ?uffy masses of ?bers, such equipment has certain 
limitations, particularly for the separation of relatively 
short ?bers such as cotton linters since most or all of 
the short ?bers would fall through the separating means 
used therein. Such equipment also cannot disperse the 
?bers into individually separate ?brous elements and 
furthermore they are incapable of de?bering well com 
pacted ?brous material, such as dry wood pulp sheets. 

Composite masses of shorter ?bers such as sheets of 
wood pulp and the like have been reduced to some ex 
tent into ?brous elements by means of a hammermill 
or other impacting device or, occasionally, by feeding 
the sheets radially to a rotary rasp or similar device. 
While reduction is achieved thereby with either the irn~ 
pacting device or especially the rotary rasp, ?ber sepa 
ration is incomplete. Small unde?bered portions or 
“neps” in the product result which cannot readily be re 
moved and they are objectionable not only because of 
their appearance in the ?nal product into which they 
are felted, particularly if the product is thin enough 
to be translucent, but because they form discontinuities 
in the structure and often impair its e?iciency in use. 
When an impacting device is used for breaking up ?brous 
aggregates, its operation involves a very high consump 
tion of power which may be as much as 5 kilowatt 
hours per pound of ?ber, and moreover, not only is 
individual ?ber separation incompletely achieved, but 
the action of the device inevitably results in considerable 
damage to and deterioration of the ?brous elements. 
An object of this invention is to produce a de?bering 

means having the function of a dispenser which operates 
neither in the capacity of a picker, a rasp, nor a ham 
mermill but which substantially completely separates a 
mass of ?bers into individual ?brous elements and main 
tains the ?bers in their separated state by dispersion in 
substantially dry form into an air stream for use in the 
manufacture of felted ?brous structures upon subsequent 
separation from the air stream, as ‘by the means described 
in my copending applications Ser. No. 61,674, ?led No 
vember 23, 1948, and Ser. No. 313,316, ?led October 
6, 1952, now 'Pat. No. 2,720,005. 
Another object .is to provide apparatus anda method 

for using same in the conversion of ?brous waste into 
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individual ?brous elements for reuse in the manufac 
ture of ?brous structures, which reduces ?brous masses 
into individual ?bers and suspends them in substantial 
ly dry form in an air stream for maintaining separation 
of the ?bers, for subsequent use in the manufacture of 
?brous structures, and e?ects this without deterioration 
of the properties of the ?bers and without excessive re 
duction in their lengths. 

In general, it is an object of this invention to provide 
a method and apparatus for achieving separation of 
?bers and for maintaining the ?bers in their separated 
condition by dispersing the ?bers in a large volume of 
air for use in the manufacture of new and improved 
?brous structures. The ?bers so dispersed may be de 
posited, with or without further processing in an inter 
felted, haphazard arrangement to form mats or batts 
which may be felted together to be self-supporting or 
which may be treated with resinous binders in the manu 
facture of non-woven fabrics, papers or reinforced 
plastics, or into other ?brous elements such as threads, 
fabrics or sheet stock adapted to be used as ?lters, 
laminates, papers, insulation materials and the like. 

These and other objects and advantages of this -in— 
vention will hereinafter appear and for purposes of illus 
tration, but not of limitation, embodiments of the inven 
tion are shown in the accompanying drawing in which-— 

Figure 1 is a diagrammatic eleveational view in sec 
tion of one modi?cation of a disperser embodying 
features of this invention; 

Figure 2 is a sectional view taken substantially along 
the line 2—2 of Figure 1; 

Figure 3 is a sectional view taken substantially along 
the line 3-3 of Figure 2; . 

Figure 4 is an enlarged sectional view taken along 
the line 4~4 of Figure 3; and 

Figures 5, 6 and 7 are sectional ‘elevational views of 
three other modi?cations of a disperser embodying 
features of this invention. 

Referring now to the drawing for a speci?c descrip 
tion of apparatus for dispersing separated ?bers in an 
air stream to maintain the separation thereof in use 
for the manufacture of interfelted ?brous structures, 10 
represents a drum or cylinder adapted to revolve slow 
ly about an axis 11 separately driven by a motor 12. 

7 13 represents a brush roll mounted on a shaft 14 for 
rotation at high speed by motor 15 about an axis paral 
lel to the drum cylinder. The brush roll 13 is formed 
with bristles 16 extending radially from a central hub 
and positioned so that the bristles 16 just clear the 
surface of the drum cylinder 10 during rotation at high 
speed to form what will be referred to hereinafter as 
a ‘de?bering couple therebetween. 
The brush roll 13 is preferably substantially completely 

enclosed within a hood 17 ‘having an inlet 18 in the upper 
portion away from the cylinder 10 and an outlet 19 in 
a portion immediately beyond the cylinder in communica 
tion with a duct 20 through which the air and ?bers '21 
separated in the manner hereinafter described are vcon 
ducted for subsequent use in the manufacture of ?brous 
structures. The hood 17 is open in the portion imme 
diately in the vicinity of the de?bering couple to permit 
a ?brous mass in the form of a web 22 or layer to be 
advanced over the periphery of the drum cylinder 10 into 
engagement with the bristles 16 of the rapidly rotating 
edge of the web and effect separation thereof from the 
web. The bristles rotating at high speed tend to throw 
the separated ?bers from the ends thereof upon vpassage 
beyond the couple, whereby the ?bers immediately be 
come entrained with a large volume of air passing as a 
stream through the hood, if present, from the inlet through 



the outlet into the duct 20, or, if the hood is absent, 
induced by the rotation of the brush. 

It will be apparent that the rapidly rotating brush roll 
13 will functionin the manner of a centrifugal blower 
or impeller to cause circulation of air towards the outlet 
or its periphery. Since it has been found that for the 
maintenance of the ?bers in a separated condition in the 
air stream during their’ conveyance to the ?ber depositing 
device in the manufacture of ?brous structures, it is im 
portant to provide for a large volume of air to travel 
with the ?bers upon separation, to achieve such large 
volume of air for entrainment of the ?bers it is often 
desirable to supplement the amount of air circulated by 
the brush roll by introducing additional air into the inlet 
18. Thus the separated ?bers thrown from the tips of 
the bristles 16 after they pass beyond operative engage 
ment with the leading edge of the ?brous web will become 
dispersed in a large volume of air traveling through the 
hood into the duct for maintaining the desired dispersed 
relationship and for conveyance through the duct to the 
?ber processing unit. 

a I am aware that others might have used a rapidly 
rotating brush roll to effect ?ber separation, but no one 
to the best of my knowledge has ever combined the con 
cept of a rapidly rotating brush roll for ?ber separation 
in conjunction with the use of large volumes of air into 
which the separated ?bers are introduced for dispersion 
and maintaining the desired separated relation for con 
veyance in the manufacture of ?brous structures. 

. In Coghill, Patent No. 2,447,161, the couple is con 
?ned within an enclosure to minimize the movement of 
air and Coghill speci?cally provides for the maintenance 
of subatmospheric conditions in the area surrounding the 
de?bering couple. Such minimized air movement at the 
brush roll and the immediate deposition of the elements 
separated by the de?bering couple are believed necessary 
for the desired operation of that device. When condi 
tions for limiting air movement to provide for such sub 
atmospheric conditions are maintained within the hood 
portion following the de?bering couple in the apparatus 
embodying features of this invention, insu?cient air is 
provided for maintaining the ?bers in a dispersed con 
dition and the ?bers separated by the couple tend rapidly 
to agglomerate into ?akes and bundles by mutual en 
tanglement, and from which they would have to be re 
dispersed. 
The bristles 16 extending radially in the brush roll of 

applicant’s device are preferably formed of steel wire 
having a thickness of about 0.004 inch but it will be 
understood that su?iciently sti? bristles of natural or 
synthetic ?bers, or wires of other metals, and other diam 
eters may be used. The bristles should be mounted to 
form a smooth cylindrical contour but the e?iciency of 
the roll is considerably improved when the bristles are 
further ground to form a true cylinder while the brush 
roll is caused to revolve at its normal working speed 
but in a direction opposite to its operational direction of 
rotation. As illustrated in the drawings, the ?bers are 
fed for separation by the couple, in the form of an end 
les web 22 which may be unwound from a roll 23 mount 
ed on a spindle 24. If the ?bers are cellulosic or woody 
it is preferred to advance the composite mass of ?bers 
for separation with a moisture content the range 
of 20-65 percent since the separation of cellulosic or 
woody ?bers while in moist condition can be effected 
more ef?ciently and without damage to their lengths or 
character. A web of the type described may be formed, 
in the alternative, as a continuous operation for advance 
ment to the ?ber separating couple by suspension of 
the ?bers in an aqueous slurry 25 from which the ?bers 
are separated to form a continuous layer 26 on the pe 
riphery of a rotary ?lter 27 having a portion thereof im 
mersed within the slurry, as illustrated in Figure 5. 
When formed in this manner, it is expedient to remove 

the web 26 from the periphery of the ?lter for advance 
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‘ment as an endless strip to between press rolls 28 and 29 
between which the ?brous elements are compressed for 
the removal of excess amounts of free water to the end 
that the web 22 advanced to the de?bering couple will 
have a moisture content within the desired range of 
20-65 percent by weight. For most ef?cient operation, 
it is expedient to provide a roll holding down means such 
as 30 which cooperates with the periphery of the drum 
10 in advance of the de?bering couple for feeding the 
web in the desired relation into the de?bering couple. 

It will be apparent that a slurry 25 of the type de 
scribed may be that formed with pulp ?bers in conven 
tional paper making processes and that such slurry may 
be similarly prepared from ?brous waste materials such 
as rag stock, paper stock and the like, for recovery of 
their ?brous elements and their subsequent use in the 
manufacture of ?brous structures. 
The web 22 of ?brous material may be carried on the 

surface of the drum 10 which is rotated slowly for ad 
vancement at the desired speed into the de?bering couple 
but it is expedient to provide an auxiliary surface 31 to 
carry the strip into operative engagement with the brush 
roll 13, such for example as an endless belt in the form 
of a stainless steel sheet, woven wire cloth, or, as is 
shown in Figures 6 and 7, card clothing (set with wires 
pointing rearward) which turns with the drum and is re 
turned over an idler roller 32 spaced opposite the drum 
and adapted to carry the strip of the ?brous mass on its 
surface completely through the de?bering area. 

In Figure 7, the drum 10 is shown covered with card 
clothing 31a and the holding down means takes the form 
of a thin springy plate 50 preferably made of spring steel 
extending from supporting bar 51 and terminating just 
short of the line on the upper surface of web 22 where 
the bristles 16 come into contact with it. 
As heretofore described, the drum 10 and the brush 

roll 13 are preferably separately driven, such as by means 
of a driving motor 12 connected to the drum through 
suitable gear means 33 for speed reduction while a sep 
arate motor 15 preferably axially aligned with the shaft 
14 of the brush roll functions to drive the roll at the de 
sired speed. The peripheral speed of the ends of the 
bristles of the brush roll constitutes one of the important 
factors for efficient operation. Excellent results have 
been secured when the roll is rotated to provide a periph 
eral speed of 1500 feet per minute and it is undesirable 
to operate at a peripheral speed of less than 500 feet per 
minute. Above 8000 feet per minute increasingly less 
satisfactory results are obtained up to the maximum 
speed of the brush roll in excess of 10,000 feet per min 
ute. It is preferred to rotate the brush roll at the 
highest speed consistent with good de?bering. Under 
such circumstances usually the volume of air induced to 
carry the ?bers is su?icient to keep them separate even 
without the hood and supplementary air introduced for 
passage therethrough. 
When dry pulp, such as wood or cotton linters, in the 

form of a continuous roll is moistened and permitted 
to remain for an hour or so with a moisture content 
of between 30-40 percent, in order to soften the bonds 
holding the ?bers together, and when the brush roll is 
properly ground and positioned for reaction with the drum 
cylinder, a device of the type described is very el?cient in 
achieving substantially complete separation of the ?bers 
from the ?brous mass. If the roll of pulp contains long 
?bers, well compacted and matted together, it is di?icult 
to de?ber thoroughly and in order more completely to 
avoid formation of unde?bered particles, means may be 
provided in addition for holding down the moistened web 
against the drum cylinder 10 during ?ber separation, such 
as the ?exible blade 50 shown in Figure 7. 
However, especially if the pulp sheet is relatively per 

meable to air, this operation may be e?iciently provided 
by an adaptation of the auxiliary carrier 31 operating 
about the idler roll 32 and the drum cylinder 10, as pre 
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viously described. ,The belt 31 is made foraminous and 
the cylinder 10, which functions as the driving member 
for the belt '31 is made hollow and is provided with a 
suction box 36 bearing against the inner periphery of the 
cylinder 10 immediately below the de?bering couple as 
de?nedb’etween the brush roll 13 and the drum cylinder. 
The rim of the cylinder 10 contains a plurality of open 
inig's 37 which merge into grooves 38 extending crosswise 
in the peripheral surface of the cylinder whereby suction 
is applied uniformly to the web 22 at the desired location 
immediately below the brush roll 13 at the de?bering 
couple. The ‘suction serves to hold down the ?bers at 
the leading edge of the moist web 22 ?rmly against the 
auxiliary foraminous carrier 31 operating about the periph 
ery of the ‘cylinder 11) until the ‘?bers comprising the 
leading ‘edge of the web are completely individually sep 
arated by the brush roll 13. 
By way of a speci?c illustration, a brush roll forming 

a cylinder of about 6 inches in diameter and formed 
of steel wires 0:004 inch thick was rotated by a 2 horse 
power motor at a peripheral speed of about 8000 feet 
per minute. A strip of'pulp having a moisture content 
between‘ 30-40 percent was advanced into the de?bering 
couple formed by the nip between the brush roll and the 
periphery of the cylinder 10 at a rate of about 10 feet 
per minute. The production was 0.9 pound of ?ber per 
minute per foot of width of the web which is equivalent 
to 27 pounds of ?ber vper horsepower hour. When a web 
of the same material having an equivalent moisture con 
tent was de?bered by a swinging hammermill of the con 
ventional type used for such purposes, the product which 
resulted was found to have a relatively large number 
of unde?bered particles and the production amounted to 
only 1.5 pounds ‘of ?ber per horsepower hour. 
When it is ‘desired to de?ber waste paper, because of 

the unusual quantities of cellophane, string and other 
substances generally included, it is preferable ?rst to pro 
ceed by means well known in the paper making art to 
pulp the material in water ‘and to settle and screen out 
the undesirable components. Therafter, the cleaned and 
diluted pulp may be introduced by a pump through the 
inlet 40 into a vat 41 for separation of the ?bers from 
the slurry 25 to form the web of wet ?bers as previously 
described. In this case, the over?ow from the vat 41 
passes through outlet 42 for recirculation to the pulp sup 
plying the inlet 40. 

Whenetfecting separation of ?bers having the described 
moisture content "or even when separating ?bers in the 
manner described having a moisture content in excess of 
50 percent, it has been found that as a result of throwing 
of the separated ?bers from the ends of the bristles 16 
on the brush roll 413 into the large volumes of air passing 
through preferably under positive pressure, the moisture 
content of the ?bers is materially reduced so that they 
become substantially dry. Under certain circumstances, 
as when use is made of very wet pulp or when the unit is 
operating with a continuous feed at relatively high speed, 
it has been found desirable to introduce a supply of hot 
dry air into the hood 17 to achieve the desirable dryness 
of the ?bers but otherwise the quantity of air displaced 
by the brush roll in normal operation is generally suf 
?cient to dry the separated ?bers suf?ciently. From the 
brush roll, the separated ?bers may be conveyed while 
dispersed in the air stream to a dry felting apparatus, 
such as is disclosed in my copending application Ser. No. 
61,674, ?led on November 23, 1948, or my copending 
application ‘Ser. No. 110,212, ?led on August 13, 1949, 
now Pat. No. 2,698,271, or my copending application 
Ser. No. 313,316, ?led on October 6, 1952, for use in 
the manufacture of felted structures. 

It Will be apparent from the foregoing description that 
I have provided apparatus and means to effect substan 
tially complete separation of ?bers from ?brous masses 
without deterioration of the ?bers nor destruction of the 
lengths of the ?bers in conjunction with means for main 
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6 
taining the ?bers in their separated relation for use and 
conveyance in use in the manufacture of ?brous struc 
tures. It ‘will be apparent from the description‘ that such 
means may be employed not only for the separation and 
use of ?brous material from previously prepared webs 
or pulps but that such processes may be used e?iciently 
for the recovery of ?bers from waste material ‘and use 
thereof in the manufacture‘ of new and improved felted 
?brous structures. 
When the ?bers in the sheet or web to be de?bered 

are well bonded together, as in dry or dampened paper, 
in order to secure complete de?bering with a minimum 
number of neps, it has been found desirable to reduce 
the peripheral speed of the brush roll to about 1500-2000 
feet per minute with the type of apparatus shown in Fig 
ures 6 and 7 and to slow down the rate of feed of the 
sheet 'or web to about 3-4 feet per minute. 

In every case, the thickness of the web to be de?bered 
and the rate of its feed should be such that no more 
?bers are dispersed by the brush than are able to be 
suspended in a separated condition by the volume of the 
air stream induced to carry the ?bers away. 

It will be understood that changes may be made ‘in 
the details of construction, arrangement and operation 
without departing from the spirit of the invention, espe 
cially as de?ned in the following claims. 

I claim: 
1. In a' ?ber separator and disperser, a cylinder 

mounted for rotational movement at slow peripheral 
speed, a brush roll mounted for rotational movement at 
high peripheral speed about ‘an axis parallel ‘to but spaced 
from the axis of the cylinder by an'amount to enable 
the ends of the bristles of the brush roll substantially 
to engage the peripheral surface of the cylinder to ‘form 
a de?bering couple .therebetween, a hood enclosing the 
brush roll and the area forming the de?bering couple 
and having an inlet in advance of the couple and an 
outlet beyond the couple for circulation of air there 
thrrough, means for rotating the brush roll at high pe 
ripheral vspeed whereby a large volume of air is caused ‘to 
?ow. through the'hood from the inlet to the outlet, means 
for rotating the cylinder at slow peripheral speed, and 
means for advancing an endless web of unseparated ?bers 
to the de?bering couple whereby the ?bers in the leading 
edge of the web are engaged by the bristles of the brush 
roll for displacement and dispersion as separated ?bers 
into the air stream ?owing towards the outlet for con 
veyance of the ‘separated ?bers for use in the manufacture 
of ?brous structures. 

2. A ?ber separator and disperser as claimed in claim '1 
which includes means for introducing large volumes of 
air into the hood through the inlet whereby air under 
positive pressure passes in large volumes from the inlet 
to the outlet. 

3. A ?ber separator and disperser as claimed in claim 
1 which includes means for heating the air entering the 
hood to an elevated temperature. 

4. In the method of separating ?bers and dispersing 
the separated ?bers for maintaining a separated relation, 
the steps of rotating a brush roll at high peripheral speed, 
advancing a web of ?brous material at an angle substan 
tially tangential to and against a peripheral portion of 
the brush roll whereby the bristles of the brush detach 
individual ?bers from the leading edge of the web and 
throw the separated ?bers from the ends thereof upon 
passage beyond the web, maintaining free access to the 
atmosphere in advance of the nip between the brush roll 
and web whereby the roll functions as a blower to cause 
the passage of a large Volume of air with the ?bers 
through the nip whereby the separated ?bers are dispersed 
in the air stream upon being thrown from the brush roll 
beyond the nip, and con?ning the space about the brush 
roll except for the area through which the web of ?bers 
is advanced and from which the separated ?bers are 
delivered and introducing additional air under positive 
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pressure into the con?ned space in advance of engage 
ment between the brush roll and the web to increase the 
volume of air passing through the con?ned 'space with the 
separated ?bers. ' ' 

5. The method as claimed in claim 4 which includes 
the additional step of heating the air for drying the 
separated ?bers. 

6. In a ?ber separator and disperser, a cylinder 
mounted for rotational movement at relatively slow pe 
ripheral speed, a brush roll mounted for rotational move 
ment at high peripheral speed aboutvaniaxis parallelto 
but spaced from the axis of the cylinder by an amount to 
enable the ends of the bristles of the brush roll substan 
tially to engage the peripheral surface of the cylinder 
to form a de?bering couple therebetwe'en, means for ro 
tating the brush roll at high peripheral speed without 
obstruction to the free ?ow of air whereby a large volume 
of air is caused to ?ow as an air ‘stream away .from the 
outlet portion of the de?bering coupule, means for rotat 
ing the cylinder at slow peripheral speed about its axis, 
and an' endless carrier in'the form of a carding cloth 
with the tips of the teeth inclined rearwardly relative 
the direction of movement and operative about the’ por 
tion of the cylinder in the region of the de?bering couple 
and operative at a linear speed. corresponding to the 
speed of the cylinder for supporting an endless web of 
unseparated ?bers during advancement to the-de?bering 
couple whereby the ?bers in the leading edge of the 
web are engaged by the bristles of the brush roll for 
displacement and dispersion as separated ?bers into the 
air stream moving away ?'om the couple. , i 

7. In a ?ber separator and disperser,‘ a cylinder 
mounted for rotational movement at relatively slow pe 
ripheral speed, a brush roll mounted for rotational move 
ment at high peripheral speed about an axis parallel to 
but spaced from the axis of the cylinder by an amount to 
enable the ends of the bristles of the brush roll substan 
tially to engage the peripheral surface of the cylinder to 
form a de?bering couple therebetween, means for rotat 
ing the brush roll at high peripheral speed without ob 
struction to the free ?ow of air whereby a large volume 
of air is caused to ?ow as an air stream away from the 
outlet portion of the de?bering couple, means for rotat 
ing the cylinder at slow peripheral speed about its axis, 
means for advancing an endless web of unseparated ?bers 
to the de?bering couple whereby the ?bers in the leading 
edge of the web are engaged by the bristles of the brush’ 
roll for displacement and dispersion as separated ?bers 
into the air stream moving away from the couple, means 
for wetting the ?brous web prior to advancement into the 
de?bering couple, and means for extracting moisture from 
the web in excess of 20~65 percent by weight prior to 
advancement of the web into the couple. ' 

8. In a ?ber separator and disperser, a cylinder 
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mounted for rotational movement at relatively slow pe 
ripheral speed, a brush roll mounted for rotational move 
ment at‘high peripheral speed about an axis parallel to 
but spaced from the axis of the cylinder by an amount 
to enable the ends of the bristles of the brush roll sub 
stantially to engage the peripheral surface of the cylinder 
to form a de?bering couple therebetween, means for 
rotating the brush roll at high peripheral speed without 
obstruction to the free ?ow of air whereby a large volume 
of air is caused to ?ow as an air stream away from the 
outlet portion of the de?bering couple, means for rotat 
ing the cylinder at slow peripheral speed about its axis, 
means for advancing an endless web of unseparated 
?bers to the de?bering couple whereby the ?bers in the 
leading edge of the web are engaged by the bristles of 
the brush roll for displacement and dispersion as sepa 
rated ?bers into the air stream moving away from the 
couple, and means for holding the web ?rmly on the 
peripheral surface of the cylinder during passage into 
the de?bering couple including a ?exible plate having an 
end portion resiliently urged into substantially contacting 
relation with the peripheral surface of the cylinder im 
mediately in advance of the de?bering couple and be 
tween which the web of separated ?bers is advanced to 
the de?bering couple. 

9. In the method of separating ?bers and dispersing 
the separated ?bers to maintain a separated relation, the 
steps of rotating a brush roll at high peripheral speed, 
advancing a web of ?brous material linearly at an angle 
substantially tangential to and into a peripheral portion 
of the brush roll whereby the bristles of the brush detach 
individual ?bers from the leading edge of the web and 
throw the separated ?bers from the ends thereof upon 
passage beyond the web, moistening the web of ?bers 
prior to advancement into engagement with the brush 
roll, maintaining access to the atmosphere in advance of 
the nip between the brush roll and web whereby the roll 
functions as a blower to cause the passage of a large 
volume of air with the ?bers through the nip whereby the 
separated ?bers are dispersed in the air stream, and com 
pressing the web prior to engagement with the brush roll 
to reduce the moisture content to between 20-65 per 
cent by weight. 
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