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This invention relates to apparatus and a 
method for the treatment of paper making: stock. 
aid. Other liquid slurry stocks. 
"The invention has: particular relation in paper 

making to the defibering of the: stock as it comes 
from the beater, or other pulping; apparatus, for 
the purpose of effecting separation of the indi 
vidual fibers from the bundles or lumps of fiber 
in the pulp before the stock is treated in a jordan 
or other like refiner. It is a conventional prac 
tice to defibertheistock at this stage of its prepa 
rationi by a so-called slushing operation in a jor 
dan, with the plug backed off to provide substan 
tial clearance-between the cutter:bars of the plug 
and shell. However, this is not: an efficient pro 
cedure, since it is necessary to throttle the out 
put in order to assure ; an adequate period of 
treatment, and the power requirements; are ac 
Cordingly relatively, high in comparison with the 
capacity. Furthermore, in a jordan or other 
conventional refiner 3 employing bars, disks or 
plates for the refining action, a large portion of 
the Stock passes through the channels between 
the cutting surfaces while, only; a small fraction 
of the fibers are actually worked on, which fur- . ; 
ther leduces, the: efficiency: of such apparatus for 
this purpose. 
The present invention provides: an entirely dif 

ferent type of action con:the stock; and employs 
a pair of rapidly rotating cylindrical brushes 
which are covered with closely 'spaced bristles 
and Which are: arranged in parallelandisclose: re 
lation to formanip for receiving the: stock to be 
treated. In operation the stock is fed to thenip 
in a controlled flow such;that it is all forced to 
pass between:the brushes, and with the bristles 
thereon relatively closely arranged, there is ran 
effective straining and idewatering action isch 
that the fibers: are, concentrated in rathin layer 
which passes through the nip of the brushes 
while the liquid component of the stock flows 
through the bristles on either side of the ?nip. 
The thickness of this concentrated layer de 
pends on both the relative:Spacing:"Of the bristles 
on each brush and the closeness of the brushes 
to each other, as Wellas on the speed of rotation 
of the brushes and the: consistency of the stock, 
and if the bristlessare sufficiently, close and the 
brushes, rotate at: high speed: and are arranged 
in Substantially touching relation, the layer will. 
approach: the: effective: thickless of the individ 
aliparticles of which it is composed, with the re 
suit::that eachi individual particle: will be directly 
worked upon as it passes through the:nip. Also, 
this"action-will be substantially uniform ffort all 
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particles; since; there is no opportunity for the 
stock to pass through the "device except bypas 
Sage through the nip of the brushes. 

Phe-effectiveness of the apparatus and method 
... ofather invention is increased by suitable control 
of the rate of the approach flow of the stock 
with respect to the peripheral speed of the ro 
tating : brushes. Thus if the approach flow is 
relatively slow in comparison with the brush 
speed, there will be a sudden acceleration of the 
stock entering the nip of the brushes as it passes . 
through theinip. When the fibers are thus Sud 
denly accelerated, and particularly with the ac 
celeration jiaparted; by the rotation of the brush 
surfaces against theinertia of the relatively slow 
approach flow, the fibers are: brushed out in the 
direction of flow throughs the nip, and there is 
thus: a teaseling-effect by the; action of the rends 
of the bristles; against the slow trinoving approach 
flow of the body of the stock which causes the 
individual fibers to be literally drawn or's Snatched 
outs of the suspension with resulting highly ef 
fective and complete separation of these fiber's 
from ; each other. 
-It is accordingly; one of the principal objects 

of the present invention to provide apparatus 
and a method for treating liquid slurry stocks 
wherein the stock to be refined is caused to pass 
between rotating: cylindrical brushes tunder-sueh 
controlled conditioras of relative. Speeds and Spac 
ing that substantially - complete separation of 
the individual-fibers or other: particles is; accorn 
plished in a single pass. 

Another objectiis; to provide apparatus-and-a. 
'method for refining liquid-slurry stocks where 
in the refining power is applied, directly to the 
individual-fibers; or cther solid particles in the 
stock, rather: than:torbundles or groups of fibers, 
and wherein; all...the:solid material, in this stock 
is caused to cornet in working- contact with the 
working surfaces of the refining members with 
not opportuality; forehanaeing or bypassing. 
An additional object, is to provide such an ap 

paratus; and method. Wherein the Solid material 
'ins; the stock is:-concentrated and dewatered dur 
ing working thereon for effective separating-ac 
tion: and is then remixed with the liquid part of 
the stock for effective resuspension as it is dis 
chaiged, and wherein knots and other undesired 
non-fibrous particles, lumps or the like, are 
passed: throughtawithout comininution, and with 
out damage to the apparatus. 

it is also an object of the invention to provide 
refining; apparatus of the character described 

55 which is simple to construct. and to; maintain, 
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Which is economical of power and space in op 
eration, and which is readily varied in its action 
in accordance with the desired characteristics of 
the refined stock. 
Other objects and advantages will be apparent 

from the following description, the accompanying 
drawing and the appended claims. 
In the drawing 
Fig. 1 is a view partly in elevation and partly 

in Section on the line - of Fig. 2 showing 
refining apparatus constructed in accordance 
with the invention; 

Fig. 2 is a side elevation, partly broken away 
and in Section, of the apparatus of Fig.1; 

Fig. 3 is an enlarged and schematic view illus 
trating diagrammatically the action of the ap 
paratus; 

Fig. 4 is an enlarged fragmentary section on 
the line 4-4 of Fig. 2; and 

Fig. 5 is a Schematic view illustrating diagram 
matically a combined refining and thickening op 
eration in accordance with the invention. 

Referring to the drawing, which illustrates a 
preferred embodiment of the invention, the base 
frame O Supports a headbox which receives 
the stock to be refined through an inlet connec 
tion f3, and which is provided with an overfiow 
discharge connection 4 controlled by an adjust 
able Overflow dam 5. A housing 29 which is 
rectangular in horizontal section is mounted be 
low the headbox it to receive the stock there 
from, and communication between the headbox 
and housing is controlled by a pair of laterally 
adjustable gates 22 having suitable handle rods 
23 slidable in bushings 24 and provided with set 
screws 25 for holding the handles with the gates 
22 in desired adjusted position. The housing 2 
is adapted for connection at 26 to a suitable 
conduit or the like for receiving the discharged 
Stock. 
Within the upper end of the housing 20 and 

just below the gates 22 is a pair of cylindrical 
brushes 30 mounted on a pair of parallel shafts 
32 and arranged with their adjacent surfaces in 
Substantially touching or kiss contact relation 
to form a nip 33 which receives the stock flowing 
downwardly between the gates 22. As shown in 
Fig. 2, each brush 3 includes an annular core 
or mandrel 34 covered with closely spaced bristles 
35 and mounted on the shaft 32 by means of 
a pair of end hubs 35 and an end cap 37 bolted 
to the end of the shaft, with one of hubs 36 
keyed to the shaft by means of the pin and 
slot arrangement indicated at 38. Satisfactory 
results have been obtained with the bristles 35 
formed of thin Wire, Such as stainless steel. Wire 
64 inch in diameter arranged with approximate 
ly 256 wires per square inch at the surface of 
the brush, and in Order to assure that the outer 
ends of the bristles will be closely spaced, the 
length of the bristle is preferably comparatively 
short in comparison with the diameter of the 
core 34. For example, satisfactory results have 
been obtained with each of the bristles only about 
one inch in length in comparison with a diameter 
of eleven inches for the core. 

Provision is made for supporting the shafts 
32 in accurately parallel and spaced relation to 
maintain the desired uniformly close relation 
ship of the brushes 38. Each shaft is of relative 
ly large diameter for adequate stiffness and is 
Supported in a pair of similarly large pillow 
blocks 4 adjustably mounted on the top of the 
base frame to by means of bolts 4 in slots 42. 
As shown in Fig. 4, lugs 43 are welded to the 
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top of the frame 0, and bolts 44 are threaded 
therethrough to engage the pillow block 40 on 
either side and thus to provide for laterally ad 
justable positioning of each of the pillow blocks 
in proper relation With the others to give the 
desired spaced alignment of the shafts 32 be 
fore the bolts 4 are tightened to hold the parts 
in the desired proper relation. The openings 
in the side of housing 26 are formed with suf 
ficient clearance for shafts 32 to provide for Such 
lateral adjustment as may be necessary, and 
fillets 45 are provided at each end of nip 33 and 
just inside the ends of the brushes 33 to serve 
as dams aSSuring proper guiding of the Stock 
between the brushes, the lower edges of these 
fillets being curved as shown for a running fit 
With the surfaces of the brushes. 

Each of the brushes 33 is shown as provided 
with a separate drive motor 50 and an adjust 
able speed drive. Each drive includes an inter 
mediate shaft 5 carried by a frame 52 pivoted at 
53 to the base ). The frame 52 is adjustable 
about its pivot 53 by means of a Screw 55 threaded 
through a swivel 58 on the frame 52 and operated 
by a handle 5 through gearing indicated at 
58. Each of the intermediate shafts 5 carries 
two axially fixed outer sheaves 8 and an axially 
Inovable inner sheave 8, and the beltS 62 and 63 
connect these sheaves with the drive pulley 65 on 
the motor shaft and a pulley 66 on the shaft 
32. Accordingly, when either of the shafts 5 is 
raised or lowered with its frame 52, the floating 
sheave 6 will be caused to move to the right or 
left respectively as viewed in Fig. 2, and the ef 
fective relative diameters of the intermediate 
sheaves are thus changed to vary the drive Speed 
of the shaft 32 connected thereWith. 

In operation with this construction, the stock 
to be refined is supplied to the headbox , and 
the gates 22 are adjusted to admit this stock 
to the nip 33 at a desired rate. Highly desirable 
results are obtained when the rate of approach 
flow to the nip is relatively slow in comparison 
With the peripheral speed of the brushes 30, for 
example an approach flow of the Order of 16 
feet per second for stock at a consistency of ap 
proximately 4% by weight when the peripheral 
speed of the brushes is of the order of 200 feet 
per second. Under these conditions, it will be 
seen that the stock entering the nip is drawn 
quickly therethrough, and also with the brushes 
arranged as shown in Figs. 1 and 2 in close fitting 
relation to the bottom of the headbox and 
to the fillets 45, all of the stock passing through 
the gates 22 also passes through the nip of the 
brushes, since the effect of the rotation of the 
brushes at high speed is such as to inhibit by 
passing of the stock around them. 
Maximum effectiveness in refining or defiber 

ing action, as well as the minimun power re 
quirements, have been obtained when the brushes 
are arranged and operated as described at the 
same relatively high rotational speed. Under 
these conditions, the individual bristles become 
substantially rigid as a result of centrifugal force, 
and with the peripheral speed of the brushes 
materially greater than the rate of approach flow 
of the stock to the nip 33, tha ends of the bristles 
work against the comparative inertia of the pool 
of stock in the nip, which causes a brushing or 
drawing out action on the fibers before they reach 
the Smallest part of the nip effective to separate 
the bundles or groups of fibers into their indi 
vidual components. 
Another result of a substantial speed differen 
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Eia between the 'approach flow of stocksand the 
peripheral speed of the brushes is to produce 
suien and vidlent accelerationefithe stock as it 
passes between the brushes, which further aids 
the liesired separating action. Also, since the 
relative inertia of the approach flow provides a 
drag on the fibers against which the ends of the 
bristies: work, thereis a separating action on the 
individual fibers which is similar to the effect of 
teaseling or raising thenap' on a blanket or other 
fabric, with the individual fibers being literally 
drawn for dragged out of 'suspension by stapling 
over the 'rapidly moving Fends of the bristles. 
Furthermore this abrading action of the bristle 
ends creates sizenes of intense: hydratilic shear 
which further aid the desired effect of tearing 
apart the bundlessor lumps of fibers. 

Eniadiition to 6hese actions on the stock as it 
approaches the trip 33, the fibers or “other solid 
particles:thereinfare concentrated in a thin layer 
as they pass between the brushes, as indicated 
diagrammatically at 70 in Fig. 3, sinee with the 
bristles closely packed and the brushes rotating 
at high speed, there is considerable resistance to 
penetration of the brushes by the fibers. On the 
other hand, the liquid component of the stock 
can flow, through the spaces between the sides 
of the bristles, as indicated at 7 in Fig. 3. There 
is thusiaistraining and dewatering action. On the 
fibers as they pass through the rip of the brushes, 
so that the brushing or teaseling effect of the 
ends of the bristles is applied directly to the in 
dividual fibers inian increasingly dewatered and 
compacted condition. . 
The thickness of the layer. To offibers depends 

upon the relative spacing of the brushes 30, and 
optimum effectiveness in the defibering action 
has been obtained when the Ferds of the bristies 
areiin Esubstantially kiss contact and the speed of 
rotation; of the brushes is uniformly high. Under 
such iconditions, the effective thickeSS df the 
layer approaches the ithickness of the individual 
figers, and :the 'maximum work is done on each 
flier. . At greater spacing of the brushes, the 
action may be less effective for a single pass 
through the device, and if the brushes are: closer 
together, the resulting ribbing action due to in 
termeshing of the ends of the bristles causes 

desirable-wearandfriction. 
The invention accordingly provides a highly 

effective refining action which has the further 
advantage of economical cost bothin the produc 
tion of the apparatus and in the operating cost 
and power requirements. Since all of theistock 
is forced to; pass through the snipi of the brushes, 
it is all subjected substantially equally to the 
effective forces, and there is no opportunity for 
channeling such as can take place in a jordan 
type of refiner. Also, the power is applied di 
rectly to the:individual fibers in concentrated; and 
partially dewatered condition, thus giving. high 
eficiency as well as highly 2 effective defibering 
and refining action. Asia, result, it is often fountd 
that adequate defibering is accomplished on a 
single:pass through the apparatus. 
:Another valuable advantage provided by the 

invention in operation is that if there are hard 
lumps; or the like in the stock, such for example 
as knots,paper clips' or the like, they willsmerely 
depress the bristles of the brushes:sufficiently to 
permit their passage throughithernip. This is a 
highly...advantageous featre when the apparatus 
is employed for, refining geooked wood chipsin 
cluding, knots or sincompletely scooked sportions, 
since it is sthus possible to remove; substantially 
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all usable fiber from the knots which may ge 
present without grinding up the knots then 
seves, which are readily removed by a suitable 
screen at a later stage in the refining System. 
The same resultis obtained With respect to pieces 
of cellophane or the like, which are passed 
through the nip substantially withoutidisintegra 
tion and can thus be readily removed by a Sub 
sequent screening. Step. 
With the brushes supported as shown at the 

upper-end of housing:20 and thus above: the liquid 
level in the housing, the lower part of the housing 
forms, a chamber open to atmosphere at the dise 
charge side of the nip of the brushes: which pro 
wides an open space for free discharge of stock 
from the nip Without back pressure Such as 
would result if the brushes were submerged, and 
since the stockis, thus able to attain a high Speed 
in paSsing through the nip of the rotating 
brushes, it is discharged relatively violently into 
the open lower part of the housing 2G, and the 
fibers or other particles are thus thoroughly re 
mixed, with the liquid component of the stockby 
this high velocity discharge. Effective resuspen 
sion of the fiber is thus effected Substantially 
imnaediately, and the stocks may be piped away...if 
desired from the lower end of the housing 20 for 
further refining or other treatment. In addition, 
centrifugal force is particularly effective at the 
point of discharge of the stock from the nip, since 
it causes; any fiber Which may have penetrated 
between the bristles to be thrown clear into the 
lower part of the housing. Thus in addition to 
the other advantages of the apparatus, its nat 
ural action in operation is such as to cause, con 
tinuous Self-cleaning of the brushes. 
iFig. 5 illustrates somewhat diagrammatically 

an arrangements of ; apparatus Wherein the high 
Velocity of the discharge from the rotating 
brushes;is utilized for high speed thickening of 
the Stock after its passage between the brushes. 
In Fig.5, the stock to be treated is shown as con 
dicted by:a::funnel 5 to a pair...of rotating cylin 
drical brushes of the same general character 
istics and arrangement as described sini connec 
tion. With FigS. 1 to 3. A wire scovered rol:S) 
is rounted below the nip of the brushes to re 
ceive the discharge therefrom ; as indicated at 
8. The high-speed discharge from the brushes 
thus impinges on the roll 8); so that a large pro 
portions of the liguid component will be thrown 
through the wire covered roll surface, leaving the 

With the rol. 3ro 
tating in'clockwise direction as indicated by the 
arrow in Big. 5, the liquid will be discharged as 
indicatedgat:82 and maybe; collected and recir 
culated as required to recoVer Such fibers, as 
may be thrown through the Wire covered sur 
face of the ol. Similarly the fiber Willin, large 
measure;ige thrown off from the top of the roll 
8,in the copposite direction: as indicated by the 
arrow 93, and this removal Offibers:from the roll 
may be facilitated by a doctorias indicated at 85. 
The apparatus and method of the invention 

have been found particularly useful in connec 
tion: With the refining of paper making stock, but 
their use is not limited to this field; and they are 
applicable to the refining of other liguid slurry 
stocks, particularly where high speed, and 
lovy; cost of operation are desirable, and they of 
fe. Sigliar advantages of "effective and low cost 
refining for Such purposes and may be readily 
agapted to the particular conditions involved in 
Such other uses. 
...Accordingly, while therinethods and forms of 
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apparatus herein described constitute preferred 
embodinents of the invention, it is to be under 
Stood that the invention is not limited to these 
precise methods and forms of apparatus, and 
that changes may be made therein. Without de 
parting froin the scope of the invention which is 
defined in the appended claims. 
What is claimed is: 
1. Apparatus for treating a liquid slurry Stock 

COrprising a pail of cylindical brushes, ileans 
including a fraine Supporting said brushes for iro 
tation. With the axes hereof in predietermined 
Spaced and parallel relation in Substantially the 
Saite horizontal plane to locate adjacent Sur 
face portions thereof in ciose relation forming a 
horizontai ni adapted to receive said Stock in 
vertical flow therethrough, means forraing an 
inlet located Sibstantially directly above and in 
line with said nip for supplying said stock in di 
rect Wertica tow thereto, neas controling said 
supply illow of stock to Said nip to a, irelatively 
slow rate of approach flow, drive means effec 
tive to rotate said brushes at a relatively nigh 
peripheral Speed Raterially greate than Said 
approach fiow rate to draw said Stock thi'Ough 
said nip at a suddenly accelerated rate of flow 
for effective separation of the Solid Coiponent 
of said stock into substantially individual par 
ticles and to discharge said separated Stock With 
high centrifugal force substantially directly 
downwards, and means forning a chamber Oie. 
to atmosphere below said nip to provide an Open 
space for receiving said freely discharged Stock 
fron said nip. 

2. Apparatus for treating a liquid Sutiy Stock 
coin prising a pair of cylindrical brushes, neans 
including a fame supporting said brushes for ro 
tation with the axes thereof in predetermined 
spaced and parallel relation in Substantially the 
same horizontal plane to locate adjacent Sur 
face portions thereof in close relation forning 
a horizontal nip adapted to receive said Stock in 
vertical flow therethrough, means forming an 
inlet located substantially directly above and in 
line with said nip for suppling said stock in di 
rect vertical flow thereto, neans controlling said 
supply flow of Stock to said nip to a relatively 
slow rate of approach flow, means confining the 
effective width of Said inet to Substantially eSS 
than the distance between said brush axes to 
limit said approach fow of stock to a width not 
substantially greater than the raininum width 
of said inig, drive means effective to rotate Said 
brushes at a relatively high peripheral Speed 
Raterially greater than said approach flow rate 

to draw said stock through said nip at a Sud 
denly accelerated rate of flow causing effective 
separation of the Solid corpOnent of Said Stock 
into Substantially individual particles and main 
taining said inited width of Said approach foW 
in the upper polition of Said inip, and means 
forming a chanbei open to atmospihere below. 
said nip to provide an open Space for receiving 
said freely downward discharged stock from Said 
nip. 

3. Apparatus for treating fibrous paper lak 
ing stock comprising a pair of cylindrical brushes, 
aneans inciuding a frame Supporting said brushes 
for rotation with the axes thereof in predeter 
rained spaced and parallel relation in Susta 
tially the Sarine horizontal plane to locate adja 
Cent Surface portions thereof in close relation 
for aiing a horizontal nip adapted to receive said 
stock in vertical flow therethrough, means form 
ing an inlet located substantially directly above 
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and in line with said nip for supplying said stock 
in a direct vertical flow not substantially greater 
than the minimum width of said nip, drive 
means effective to rotate said brushes at a rel 
atively high peripheral speed in the direction to 
draw said stock through Said nip, means for 
maintaining the rate of Said approach fiOW of 
stock materially lower than said peripheral speed 
of Said brushes to establish a relative inertia, ef 
fect on the stock entering said nip causing a 
teaseling action on the individual fibers therein 
by the more rapidly moving ends of the bristles 
On Said brushes for effective separation of said 
fibers from each other, and means forming a 
chamber open to atmospheric pressure below said 
nip to provide an open space for free downward 
discharge of said stock from said nip. 

4. Apparatus for treating fibrous paper mak 
ing stock comprising a pair of cylindrical brushes, 
means including a frame Supporting said brushes 
for rotation with the axes thereof in predeter 
mined Spaced and parallel relation in substan 
tially the same horizontal plane to locate adja 
cent Surface portions thereof in close relation 
fortning a horizontal nip adapted to receive said 
Stock in vertical flow therethrough, means form 
ing an inlet located Substantially directly above 
and in line with Said nip for Supplying said stock 
in a direct Vertical flow thereto at a relatively 
slow rate of approach flow, means controlling 
Said approach flow of stock to an effective width 
Substantially less than the distance between said 
brush axes, drive means effective to rotate said 
brushes at a relatively high peripheral speed ma 
terially greater than said approach flow rate to 
produce a straining action. On Said stock caus 
ing the fibrous constituents thereof to be con 
centrated in a central layer with a reduced fibrous 
Content in the layers on either side thereof, 
means forming a chamber open to atmospheric 
pressure below said nip for receiving free dis 
charge of said stock from said nip, and said 
drive means being effective also to create a cen 
trifugal force on said discharged stock sufficient 
for effective releasing thereof in said chamber. 

5. Apparatus for treating a liquid slurry stock 
comprising a pair of cylindrical brushes, means 
including a fraine supporting said brushes for 
rotation with the axes thereof in predetermined 
Spaced and parallel relation in Substantially the 
Same horizontal plane to locate adjacent surface 
portions thereof in close relation forming a hori 
ZOntal nip adapted to receive said stock in ver 
tical flow therethrough, means forming an inlet 
located Substantially directly above and in line 
with Said nip for supplying said stock in direct 
vertical flow thereto, means controlling said sup 
ply flow of stock to said nip to a relatively slow 
rate of approach flow, drive means effective to 

is rotate said brushes at a relatively high periph 
eral Speed materially greater than said approach 
flow rate to draw said stock through said nip 
at a suddenly accelerated rate of flow for effec 
tive Separation of the solid component of said 
Stock into Substantially individual particles and 
to discharge Said Separated stock with high cen 
trifugal force substantially directly downwards, 
a perforated roll Supported substantially directiy 
below and in Spaced relation with said nip in 
position to receive said discharge stock on the 
upper surface thereof, the perforations of said 
perforated roll being proportioned to cause col 
lection of the solid constituents of said stock on 
said perforated surface while the liquid constitu 
ents of Said stock passes into the interior of said 
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roll, and means for rotating said perforate roll 
to effect discharge therefrom of said Solid and 
liquid constituent in substantially the Opposite 
direction. 

6. The method of treating a liquid slurry Stock 
which includes the steps of flowing said Stock 
directly downwardly into the horizontal nip 
formed by a pair of brush rolls having the axes 
thereof in spaced and parallel relation in Sub 
stantially the same horizontal plane, limiting the 
Supply flow of said stock to said nip to an effec 
tive width substantially less than the distance 
between said brush axes, controlling the rate of 
approach flow of said stock to a relatively slow 
rate, and rotating said brushes at a relatively 
high peripheral speed materially greater than 
said approach flow rate to draw said Stock 
through said nip at a Suddenly accelerated rate 
of flow causing effective separation of the Solid 
component of said stock into Substantially indi 
vidual particles followed by substantially directly 
downward discharge of said stock from Said nip. 

7. The method of defibering paper making 
stock which includes the Steps of foWing. Said 
stock directly downwardly into the horizontal 
nip formed by a pair of cylindrical brushes hav 
ing the axes thereof in Spaced and parallel rela 
tion in substantially the same horizontal plane, 
rotating said brushes at a relatively high periph 
eral Speed in the direction to dra W said stock 
through said nip, limiting the Supply flow of 
said stock to said nip to an effective width sub 
stantially less than the distance between Said 
brush axes, controlling the rate of Said supply 
flow of stock to Said nip to a rate materially 
lower than said peripheral speed of said brushes 
to establish a relative inertia effect. On the Stock 
entering said nip causing a teaseling action. On the 
individual fibers therein by the more rapidly 
moving ends of the bristles on said brushes for 
effective separation of said fibers from each other, 
and maintaining the discharge side of said nip 
Open and for free down Ward discharge of Said 
stock therefrom to promote maximum accelera 
tion of Said stock in passing through said nip. 

8. The method of defibering paper making 
stock which includes the steps of flowing said 
Stock to a working station at a relatively slow 
rate of approach flow, Suddenly accelerating the 
rate of flow of said stock at Said station and 
simultaneously effecting laminar flow thereof to 
create zones of hydraulic shear therein, dewater 
ing Said stock and concentrating the fibers there 
of in a relatively thin layer substantially simul 
taneously with said acceleration step, mechani 
cally working said concentrated fibers to effect 
Separation of the individual said fibers from each 
other, and thereafter discharging said stock 
from Said working station with sufficient violence 
to effect thorough remixing of Said fibers with 
the liquid component of said stock. 

9. The method of defibering paper making 
stock which includes the steps of flowing said 
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10 
stock directly downwardly into the horizontal 
nip formed by a pair of cylindrical brushes hav 
ing the axes thereof in Spaced and parallel re 
lation in Substantially the Same horizontal plane, 
limiting the Supply flow of Said Stock to said nip 
to an effective Width. Substantially leSS than the 
distance between said brush axes, rotating said 
brushes at a relatively high peripheral Speed 
downwardly through Said nip to produce a strain 
ing action on said stock causing the fibers therein 
to be concentrated in a central layer Surrounded 
on either side by essentially liquid layers, and 
discharging said stock freely downwardly from 
said nip into a chamber open to atmospheric 
pressure to cause thorough remixing of Said fibers 
and said liquid. 

0. The method of defibering and thickening 
paper making Stock Which includes the steps of 
fiowing said Stock directly downWardly into the 
horizontal nip formed by a pair of cylindrical 
brushes having the axes thereof in Spaced and 
parallel relation in substantially the Sane hori 
Zontal plane, limiting the Supply flow of said 
stock to said nip to an effective Width. Substan 
tially less than the distance between Said brush 
axes, controlling the rate of approach fioW of 
said stock to a relatively slow rate, rotating Said 
brushes at a relatively high peripheral Speed 
materially greater than said approach flow rate 
to draw said Stock through Said nip at a Sud 
denly accelerated rate of flow causing effective 
separation of the individual fibers in Said Stock, 
discharging said accelerated Stock directly down 
wardly from said nip upon the Surface of a per 
forated roll to cause concentration of Said fibers 
on the surface of Said roll While the liquid con 
ponent of said stock passes into the interior of 
said roll, and continuously rotating said roll to 
effect discharge of said fibers and said liquid in 
opposite directions while continuously presenting 
a clean surface of said roll to Said discharged 
stock. 

JOSEPHBAXTER, JR. 
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