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110 Clalms

“IThis :invention relates to -apparatus and :a

meéthedifor the treatment-of paper making:stock .

and: other liquid-slurry stoeks.

“Theinvention: has:particular relation in: paper
making:to the dsfibering: of the:stock-as it:-comes
from:the: beater or-éther pulping:apparatus, for
the spurpose .of. effecting separation of .the indi-
vidual :fibers from:the bundles or lumps of fiber
in:the pulp before the.stock is‘treated-ina jorden
or-othertlike .refiner. It is a.conventional.prac-
ticeito defiber:the:stock at this stage:of its:prepa-
rationiby @-50~called slushing.operation in:a jor-
dan;with the plugibacked off to:provide substan-
tigl clearance-betweeti: the-cutter:bars of the plug
and:shell. "However, thisris 'not:an efficient. pro-
cedure,-§ince:it’ is:necessary to throttle ‘the cut-

put in order :to sassure :an -adequate period .of

treatment, and the power:requirements;are ac-
cordingly relatively high in.comparison with:the
capacity. Furthermore,
conventional wrefiner :employing bars, disks:or
platesifor:the refining aetion, 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 reduces. the:efficiency:of .such apparatus for
this-purpose.

“The present:invention:provides:an entiréely dif-
ferent itype .of zaction.on:thé stock:and employs

a vpair of rapidly rateting cylindrical ibrushes .

which :are :covered =with -closely spaeced -bristles
andarhich:are:arranged:in parallel:and:clese: re-
lation ito form:amip-for receiving the:stock:to be
treated. In operation the steck is fed:toithe nip
inca contrelled: flow such:that: it-is-all:foreed to
pass between:thesbrushes, and -with-the bristles
thereon irelatively clesely. arranged, there:is:-an
effective straining:.and :dewatéring -action such
that:the fibers:are-concentrated in-a-thin layer
which.-passes :through the nip «of :the -brushes
while ;the ‘liquid -component of the .stock flows
through :the :hristles on -either:side:of :the -nip.
The thickness of :this ;concenfrated layer -de-
pends-on both-the.reldtive:spacing of the bristles
on:each brush:and the :closeness -of the brushes
toseach:othér, as well-as.on:the-speed-of ;rotation
of ‘the.brushes andithe.consistency-of the:stock,
and:if:the:bristles-are sufficiently. elose -and the
brushes:, r¢tate gt - high speed-and.are zarranged

inssubstantially ;touching :relation, the Jayer-will :

approach: the:effective: thickness:of ‘the individu-
al;particles:of+which it'is composed,:with;the.re~
sult:that:egchsindividual-particle: will bedirectly
worked upon as it passes throughs«the:nip. :Also,

this-action avill be:substantially uniformfor:all §

iin & jordan or other:
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particlessinee : there is -no opporfunity -for :the
stock torpass-through the -device except hy:pas-
sage-through the:nip. of the brushes.

- The-effectiveness of the-apparatus-and method

" ofsthe: invention is increased -by:suitable eontrol

of-the-rate -of -the -approach flow -¢f - the stock -
with -zespeet to:the :peripheral speed ‘of :the ro-
tating . brushes. - Thus -if rthe -approach - flow -is
relatively slow -in reomparisen -with ~the -brush

- speed, there-will be:a-sudden-acceleration-of the

steckrentering the nip:of-the brushes-as it passes .
through-theinip. Whenthe fibers are: thus sud- -
denly saccelerated, and partieularly.with-the: ac-
celeration: imparted; by-the rotation:of the brush

- surfaces against-the.inertia-of: the relatively-slow

approach ‘flow, the Bbers:are:brushed -out in-the
direction -of flow through:the nip,-and there:is
thus.a-teaseling-effeet by the:action. of the-ends
of .the: bristles:against-the slow:moving approach
fAow of the body of the stock which causes-the
individual fibers to be literally drawn-or-snatehed
out:of the suspension with resulting thighly ef-
fective and-complete-separation-of ;these fibers
from -each .other.

-It:is-accordingly:one.of 4he :principal -objects
of -the »present inventien to :provide :apparatus
and ra -method for:treating liquid -slurry -stocks
wherein: thestoek to ‘be-refined;is eaused to-pass
between rotating:cylindrical brushes under-sueh

.controled.conditions-of: relative speeds-and:spac-

ing .;that - substantially -complete .separation -of
the individual-fibers:ior other: particles -is;accom-
plished-in a-single pass.

. Another .ohject: is .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,. nather:than:torbundles.or groups of. fibers,
and-wherein. all. the:solid material: in. this. .stogk
is.-eaused.to come:in.working. contact -with the
werking..surfaces- of .the .refining .members .with
no-opportunity. for-channeling or bypassing.
-An: additional object s to: provide such an ap-
paratus; and-methed wherein .the . solid material

;insthe. stock ds-coneentrated: and;dewatered -dur-

ing working thereon for-effective separating- ac-
tipn.and. is: then -remixed. with-the lguid: part-of
the stoek:for. effective resuspension <as if.is dis-
charged, and-wherein knots:and .other undesired
noen-fibrous. :patticles, lumps or -the .like, are
passed: through.without :comminution..and with-
out damage:to-therapparatus.

At is:also anobject-of the invention: to-provide
refining : apparatus..of . the ..character ~deseribed

- which siswsimpleto 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 {—1 of Fig. 2 showing
refining apparatus constructed in accordance
with the invention;

Fig. 2 is a side elevation, parfly 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 10 supports a headbox {{ which receives
the stock to he refined through an inlet connec-
tion 13, and which is provided with an overfiow
discharge connection {4 controlled by an adjust-
able overflow dam 5. A housing 20 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 20
is adapted for connection at 26 to a suitable
conduit or the like for receiving the dlscharged
stock.

Within the upper end of the housing 26 and
just below the gates 22 is a pair of cylindrical
brushes 38 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 30 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
144 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 dlameter
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-

1y large diameter for adequate stiffness and is.

supported in a pair of similarly large pillow
blocks 49 adjustably mounted on the top of the
base frame 10 by means of bolts 4f 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 48 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 41 are tightened to hold the parts
in the desired proper relation. -The openings
in the side of housing 2§ 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 3§ 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 oi the brushes.

Each of the brushes 38 is shown as provided
with a separate drive motor 50 and an adjust-
able speed drive. Each drive includes an inter-
mediate shaft 51 carried by a frame 52 pivoted at
53 to the base 18. . The frame 52 is adjustable
about its pivot 53 by means of a screw 5% threaded
through a swivel 5% on the frame 52 and operated
by a handle 57 through gearing indicated at
58. Each of the intermediate shafts 51 carries
two axially fixed outer sheaves §9 and an axially
movable inner sheave §{, and the belts §2 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 51 is
raised or lowered with its frame 52, the floating
sheave §{ 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 (1, 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 38, 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. TUnder 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 (i 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 minimum power re-
quirements, have been obtained when the brushes
are arranged snd operated as described at the
same relatively  high rotational speed. TUnder
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, the ends of the bristles
work against the comparative inertia of the pool
of stock in the nip, which causes a hrushing 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 1nd1-
vidual components.

Another result of a substantisl speed dlﬁernn-
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id] 'bétween ‘theapproadti -flow+ol stock sand tthe
peripheral sspeed--of  the ‘britshes 'is fto ‘produce
sudidenand viclent:accéleration:ofthe stodk as:it
passes between ‘the forushes, ‘wHich further dids
the -Hesired separating iaction.. /Also;:sinee the
pélative ‘inertia iof ‘tle ‘approach :fow provides:a
drag on fheffibers against whHich: the:enis¢of the
bristles work, ‘there'is:a:separgiing :action on‘the
individual fibers:which s imilar te-<the effect of
teassling ‘oi-raising thenap:on ablankét orother
faprie, :with ‘e ‘individudl ‘Tibers ‘béing literally
drawn ‘or-dragged ‘out :of- ‘guspension by ‘stapling
over the ‘rapidly ‘moving ‘ends of the bristles.
Purihiermore; ‘tHis abrading-action-of ‘fhe bristle
entls “ereates “zones -of - ‘intense- hydratilic ‘shear
which further -aid fhe-desired ‘effect ‘of ‘tearing
apart the bundles-orlunmps-of fibers.

4 caddition to ‘these ‘actions-on the stock-as it
approaches ke Aip ‘83, ‘thefibers ‘or-other solid
parfidlestherdin-are concentratedin-a‘thin'layer
asithey 'pass bétween sthe brushes,; as indicated
diggrammetically @t 10-in"Fig.'8,:since With the
bristlesdlosely - packed ‘andthe ‘orushes rotating
at'High:speed, thereis-considerable resistance‘to

penetration: of the brushes'by thefibers. :©nithe

other -hand, ‘the !liquid 'eomponent of ‘the’ stoék
can Hlow: through the ‘spaces ‘bétween -the -Sides
of'the bristles,as'indicated:at ¥l 'in'Fig.3." There
is-thusim:sstrainingsantl dewatering action-on+the
fibers'asthey pass-throughtthe dipofithebrushes,
so ithat the Ebrus'hin_fg sor ‘teaseling téffect of sthe
ends ‘of ‘thetbristlestis applied:diredtly to the'in-
dividudl ‘fibers in:an‘increasingly ‘dewatered-and
compacted condition.

“Phe thickness ofithe 1ayerw70«of=ﬁber—s:dependvs

uponitheiréldtive. spacing-of the'brushes 30, and
optimum ‘éffectivenessiin »fire sdefibering ‘action
hasibeen-oltained whenithe -entis-<of ‘the “bristles
are:inssubstantiglly kiss-contadt and: the speed:of
rotafionsofithesbrushes is uiiformlyhigh. Under
such :eonditions, ‘the “éffective ‘thickuress "¢f the
layer approgchesithe (thickness:of ‘the individual
fibers; sand:the maximum work !is‘doneon each
fiber, ‘At :greater ispacing (of ithe :brushes, ‘the
action-'may <be ‘less seffective. :for ‘a rsingle *pass
thirough the deviece,sand:iif ‘the brushes:are-dloser
together, theresulting riibbing ‘action due'toiin-
termeshing - of sthe vents «of  the: 'bristles »causes
undesirableswearand-friction.
“{Fhe inverition gecordingly wrovides sa highly
éffective ‘¥éfining ‘action *which (has'tthe further
advantageof-econiomieal cost:bothiinithe produe-
tion ¢f the:apparatussand in-theroperdting-cost
andpower requirements. - *Singe-dllsof the:stoék
is:forced to: pass through ithe mip ofitherbrushes,
it sis rall  subjected ‘substaniially “equdlly ‘6o ‘the
effective iforces; :and: there isinoopportunity for
channéling ssuch "as ¢an itake 1plage iinta jordan
type 0f :wéfiner. - ;Also, :the 'power:is vapplied vdi~
rectly-to theiindividugl fibers iniconeentrated:and
partially :dewatered ‘condition, sthus :giving ihigch
eéfficiency 4s well as-highly -effectiverdefibering
and-refining:gction. sAsiaresult;: it iscaften:founid
that adeguate /defibering is accomplished von &
single:pass:throughithegpparatus.

sAnother +vdluable radvantage provided thy the
invention.in operation iisithat.if «therevare -hard
lumps:or ;the:like:in:thesstoek,-such for example
as knots, paper:clips-or:the like;they willzmerely
depress the-bristlesvofithe hrushes:sufficiently:to
permit :their:passage through-thernip. /Fhis:isia
highly.advantageous:feature.when:the apparatus
is -employed for - refining -eooked woog chips!in-
cluding .knots :or sincompletely ccooked :portions,

‘$ince (it s «thus pessible to:removessubstantially
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a1l ;usdble dHber ‘from ‘the *knots -which mmay e
present ‘without grinding sup ithe knets ithem-
selves, ‘which are readily .removed by -asuitable
screen ‘at.'a ‘later stage 'in sthe refining system.
Phe same resultis obtained with-respectitoipieces
of .céllophane sor. the ilike, which :are passed
through the nip substantially ‘without:disintegra~
tion and can thus be readily :removed by a-sub-
sequentscreening step.
~WgHth the :brushes -supported :as.shown :dt {the
upper:end of:housing:28.and thus:above:the liquid
leveliin the:housing, thie lower part of the housing
forms.a c¢hamber open:to:atmosphere :at:the dis~
charge side.of the:nip of the:brushes:which pro-
vides :an ‘open :space ;for free-discharge of -stock
from the nip :without back -pressure :such.:as
wouldiresult if the brushes were submerged,:and
since:thesstock:is thus able!to attain a high speed
in' passing through ithe .nip of ‘the :rotating
brushes, /it .is:discharged relatively .violently into
the:open lower part :of ‘the housing 20, and .the
fibers: or:other :particles are thus tharoughly:re-
mixed.with:the liquid:.component of the:stock by
tHis:high velocity discharge. Effective resuspen-
sion. «of -the .fiber :is :thus -effected substantially
immediately, and-the:stockimay:be piped:away: if
desired:from the.lower end of the-housing 20 for
further.refining or other treatment. Inaddition,
centrifugal forece -is :particularly .effective .at :the
point.of discharge:of.the stock from:the nip, sihce
it ;eauses - 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-cleaningiof ‘the :brushes.

“Fig: ;5 -illustrates somewhat diagrammatically

" ansgrrangementof ;apparatus wherein-the shigh

velecity of :the  discharge from :the :rotating
brushes:is-utilized -for :high speed :thickening :of
the sstock «after .its:passage between :the ‘brushes.
In Fig. 5, the.stock 1o be treated.is:shown-as-con-
ductedby:a:funnel 15 to:a;pair-of rotating .cylin~-
drical.brushes -77.of -the same.general character-
istics -and .arrangement -as -deseribed :in:connec-
tion with Figs. 1 -to 3. A wire-covered roil :§0
iz mounted.below :the nip -of :the brushes toire~
eeive :the - discharge therefrom :as :indicated at
8i. The high:speed discharge from:the brushes
thusdmpinges-onthe xoll 89:so-that.a'large pro-
portion.of the Hquid compenent will:be:thrown

_ through:the-wire covered:roll-surface, leaving:the

60

(i

. face.of the roll.

fiber on:its outer:surface. With-the roll 8% -ro-
tating in-clockwise direction as:indicated:by the
arrow:in Fig. 5, the liguid will-be discharged .as
indicated=at:82 and maybe:coliected and recir-
culdted :as wequired ‘to -recover «such -fibers mas
may ‘be:thrown:through the -wire covered ssur-
-Similarly the: fiber will:in/large
megsure e thrown off :from thetop of :the roll
80 .inthecopposite:direction s indicated by the
arrow 83,:and:thissremoval:offibers:from the; roll

~may-befacilitated: by audoctor-as:indicated ;ati85.

The sapparatus :and methed of ‘the invention
have been found particularly useful in connec-
tion:with:the refining.of paperrmaking:stoek, but
theiruse is:not:limited to thisfield:and they:are
applicable to the refining :0f - other lignid shrry
stocks, :particularly :where -high speed :and
lew:east of operation are:desirable, and:they. of-
fer similar radvantages efreffective :and :low “cost
réfining for.such purposes-:and:msay . be readily

-adapted«to -the particular:conditions.involved: in

such:other-uses.
Ageordingly, while-the:methodsand forms *of
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apparatus herein described constitute preferred
embodiments 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 from the scope of the invention which is
defined in the appended claims.

What is claimed is:

1. Apparatus for treating a liguid slurry stock
comprising a pair of cylindrical brushes, means
including g frame 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 forming a
horizontal nip adapted to receive said stock in
vertical flow thersthrough, means forming an
inlet located substantiaily direetly above and in
line with said nip for supplying said stock in di-
rect vertical flow thereto, means controlling said
supply fiow of stock to said nip to a relatively
slow rate of approach flow, drive means effec~
tive to rotate said brushes at a2 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
for effective separation of the seclid component
of said stock into substantially individual par-
ticles and to discharge said separated stock with
high centrifugal force substantially dirvectly
downwards, and means forming a chamber open
to atmosphere below said nip to provide an opsn
space for receiving said freely discharged sfock
from said nip.

2. Apparatus for treating a liquid slurry stock
comprising a pair of cylindrical brushes, means
including a frame 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 forming

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, means controlling said
supply flow of stoek to said nip to a relatively
slow rate of approach flow, means confining the
effective width of said inlet to substantially less
than the distance between said brush axes to
limit said approach flow of stock to a width not
substantially greater than the minimum width

f said nip, drive means effective to rotate said
brushes at 2 relatively high peripheral spsed

haterially 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 component of said stock
into substantially individual particles and main-
taining said limited width of said approach flow
in the upper portion of said nip, and means

forming a chamber open to atmosphere below.

said nip to provide an open space for receiving
said freely downward discharged smck from said
nip.

3. Apparatus for treating fibrous paper mak-
ing stock comprising a pair of cylindrical brushes,

neans inciuding a frame supporting said brushes
fox rotation with the axzes thersof in predeter-
mined spaced and parallel relation in substan~
tiaily the same horizontal plane to locate adja-
cent surface portions thereof in- close relation
forming a horizontal nip adapted to receive sald
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 flow 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
forming 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 fiow of stock to an effective width
substantially less than the distance between said
brush axes, drive means effiective 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 frame 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 3 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

7 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

i 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

7 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 flowing 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-
era] speed in the direction to draw 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 downward 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 deflbering paper making
stock which includes the steps of flowing said
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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 2 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 liguid.

10. The method of defibering and thickening
paper making stock which includes the steps of
flowing 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 same 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 com-
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.
JOSEPH BAXTER, JR.
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