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1

This invention relates to apparatus for effect-
ing combined screening and pulping operatmns
on 2 liguid slurry stock such partlcularly as paper
making stock.
The invention has special relation to the treat-
‘ment.of paper making stock for the dual’ purpose
of reducing large partlcles of usable fiber to a
sultably small -size for reﬁmng and also «for re-
ing trash from the stock and one of the pnmary
objects of the invention is to prov1de apparatus
for this dual purpose.in the form of a ‘single com-
pact unit having high operatlng capacn:y whrch
will not only accomplish ‘both pulpmg -ahd
screening of .the stock in a smgle pass there-
through but which w111 also dehver the reJect
material in relatlvely dry condmon for ready
‘handling and. disposal.
In accordance with the invention the screen-
ing and pulping apparatus 1ncludes a main tank
havmg a, plurality of chambers formed thernm
through which the stock is. successwely passed
for treatment in successive stages, and these
.chambers have perforate wall portlons for d1s-
.charging into the surroundlng portmns of the
tank the particles of desired small size, w1th the
tank thus receiving and intermixing -the dis-
charged good stock from gll the chambers -The
first of these chambers is advantageously of- com-
‘paratively ‘large volume and -contains ‘an “im-
‘pelier of correspondmgly large size whlch is pref-
erably pr ovided with multxple workmg edges: such
as are afforded, for -example, by -a - cylmdrlcal
‘brush ef -comparatively large -diameter eqmpped
with relatively coarse bristles, thus -giving -a
whlppmg action agalnst ‘the inertia of- ‘the stock
“for -effective deﬁbermg At the same-time, gince
-an xmpeller of large Giameter ‘has- the. advantage
-of relatively h1gh per1phera1 speed for-a.-compar-
-gtively-low angular-velecity, it - 1mparts desired
“high velocity ‘to “the -stock- tendmg to “drive -the
~ small particles-through the perforate wall of-the

-chamber and-at the same-time to throw ‘the »large
- ‘particles into-the connectmg passage -to- ‘t;he sec-
-ond- ehamber

“This-second dhamper-in the-tank.is arranged
ho-receive the partxcles of-too large-size-for. dis~
<charge through “the - perforate -wall -of sthe- first
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'hqu.l,d stock s co;nducted away from ‘the
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.chamber, and since such particles will form a
minor fraction of the total stock 1n1t1a11y sup-
plied to the apparatus, : the se

be of substantlally st :

a correspondmgly

ticles in the stock to’ tra;/el the full” ngth
the chamber béfore reaching ‘the ‘outlet ts
th1rd chamber X water is added fo the stock

.Obtained by utilizing a brush in this cham er ‘as
well as in the first’ chamber, and particularly a

brush having bristles arranged helically thereon

to cause ‘the desired -travel'of the large pa ‘ticles

Jlengthwise of the chamber.

-With the" fifgt two -chambers constructed and
arranged -as ‘deseribed, 4¢he ‘third ¢hanmber forms
a reJect collectmg chamber, and it .is provided
with a conveyor scréw which.operates o .compact
the reject partmles as - théy -¢ollect :and .thus o
-eliminaté most.6f:the watérstherefrom,this.water
being -discharged sthrough the perforate wall .of
the chamber into.the surrounding portion of the
tank. -The:third .chaiber.may ke provided with
an.outlet to:the exterior «of the tank, and if this
outlet is equ1pped wrth 8 sultably counter-

tank ,for
desis ed
tion -

furthe1 reﬁnmg or other treatment as.

fonf
i si;allatlon which
has, hlgh operatmg capaclty W h, 11m1ted \space




‘ 3
will deliver this reject material in semi-dry con-
dition for convenient disposal.

Another object is to provide screening and
pulping apparatus of the above character which
will operate in stages first to screen the major
proportion of usable fiber from the large par-
ticles and reject material, then to beat the reject
from the first stage in substantially more dilute
form for effective salvaging of usable material
therein, and finally to screen out useless reject
and compact the same to semi-dry condition for
ready disposal.

A further object is to provide multiple stage
screen and pulping apparatus as outlined above
which requires only a single inlet connection for
the stock and a single outlet connection for the
stoek discharged during all stages of operation,
and which does not require a sewer or like con-
nection for reject material but delivers the reject
in compacted and semi-dry condition for con-

venient manual disposal as by a shovel, wheel-.

barrow or the like. :
Tt is also an object of the invention to provide

multiple stage sereening and pulping apparatus:
in which the impeller employed at one or more =

stages of the pulping operation is a brush-like
member having multiple relatively coarse bristles
giving comparatively high velocity agitation and
also having a whipping action against the in-
ertia of the stock for effective defibering with
economieca] power requirements.

Other objects and advantages of the invention
will be apparent from the following description,
the accompanying drawings, and the appended
claims. :

In the drawings—

Fig: 1 is a somewhat diagrammatic perspective

e
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imperforate to close the upper part of the
chamber.

Below the trough 25 is a cylindrical shell 28
forming a chamber 38 of substantially smaller
diameter than chamber 20, for example g diam-
eter approximately one-half that of chamber 28,
and the lower portion of the wall of chamber 30
is provided with perforations 31 of substantially
the same size as the perforations 27 in wall {8.
As shown in Fig. 4, the bottom of trough 25
slants downwardly from one end thereof to the
other, and at its lower end it is provided with a
downwardly extending inlet connection 32 to the
chamber 30 for delivering thereto material dis-
charged over the wall 26 from chamber 20. A
shower pipe 33 is mounted to extend across tank
10 above trough 25 to supply additional water for

., diluting and washing down through iniet 32 the

" material delivered to trough 285.

20

view, partly broken away, showing sereening and '

pulping apparatus in accordance with the inven-
tion;

Fig. 2 is a vertical section through the appara-
tus of Fig. 1, the view being approximately on
the line 2—2 of Fig. 3;

Fig. 3'is a plan view of the apparatus with por-

_tions broken away to illustrate details of internal
construction;

Pig. 4 is a fragmentary section on the lineg 4—4::

of Fig, 2 and also of Fig. 3; and
" Pig. 5 is a fragmentary section on the line 5—5
of Fig. 3.
Referring to the drawings, which illustrate a
preferred embodiment of the invention, the ap-
“paratus includes a main casing {0 forming a
tank adapted to be partially filled with liquid.
This tank is provided with a discharge outlet (!
at one. end controlled by an adjustable weir 12,
and a false bottom 13 is positioned within the
tank and slopes toward the discharge outlet as
shown in Fig. 2. Walls i5 and 16 of sheet metal
form a generally cylindrical chamber 28 located

within the larger end of tank {0 and provided.

with a generally tangentially arranged inlet 24
extending upwardly therefrom and provided
with a suitable flange 22 for connection to an
- inlet pipe. The walls 15 and {6 are also formed
with a tangentially arranged outlet passage 24
from chamber 20 into a trough 25 which thus has
an open connection with the interior of chamber
20 over the intervening wall portion 26. The
wall 15 is provided with multiple perforations 27
along the lower portion thereof of selected size
in accordance with the desired size of particles
to0 be discharged therethrough, hole % inch in
- diameter being satisfactory; while the wall 16 is

GO :
~tank 10 and incorporating suitable liquid tight

At the opposite
end of chamber 3@ from inlet 32 is an outlet con-
nection 34 to the cylindrical chamber 35 at the
smaller end of tank {8, the shell 3¢ which forms
the chamber 35 being shown as of smaller diam-
eter than chamber 80 and provided with small

‘perforations 37 in the wall thereof.

Within the chamber 28 is an impeller 48 hav-
ing multiple working edges, and this impeller is
shown as a cylindrical brush comprising a core
41 mounted on a shaft 42 provided with multiple
relatively coarse bristles £3. The bristles are
preferably not too closely spaced in order to pro-
vide adequate impeller action on the stock within
the annular space between the outer surface of
the brush and the walls 15 and t8. Thus for ex-
ample, if the brush is 24 inches in diameter, the
bristles 43 may be formed of steel wires approxi-
mately 0.125 inch in diameter and spaced ap-
proximately 16 to the square inch at the outer
surface of the brush. ’

Within the chamber 38 is an impeller 45 also
having multiple working edges, and this impeller
is shown as a brush of generally cylindrical out-
line comprising a core 45 mounted on a shaft 47

.and provided with multiple relatively coarse

bristles 48. Since the inlet and outlet connec-
tions 32 and 34 are spaced at opposite ends of
chamber 30, the brush 45 is desirably formed to
assure travel of large particles in the stock
lengthwise of chamber 38, and this is readily

_effected by arranging the bristles 48 in 'a helical

row along core 46 as shown. A common drive is
provided for the impeliers 48 and 45, shown as a
main drive shaft 58 from a motor (not shown)

“which-carries a pulley 5i connected through a

belt 52 with a pulley 53 on the shaft 47 of im-

_peller 45, and a pulley 54 on shaft 47 is in turn
. connected through belt 55 with a pulley 58 on the

shaft 42 of impeller 40. “The opposite ends of
shafts 42 and 47 are shown as supported by suit-
able bearing units §7 mounted on the outside of

- seals 58.

The chamber 35 constitutes the collecting and

_ compacting chamber for reject material stuch as

floating trash which is too large in size for pas-

. sage through the perforations in the walls of

* either of chambers 20 and 38.

Accordingly,
within the chamber 35 is mounted a conveyor

= screw €0 connected at its-rearward end with a

drive motor 61 mounted on the outside of tank

. 10. The forward end of the cylindrical shell 36

which forms chamber 35 extends through the
wall of tank 16 to provide an ouflet extension

-. 62, and a closure door 65 for this outlet-is pivoted

75

in a bracket 66 at the top thereof and is provided
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with a counterweight indicated: disgrammsatieally
at-61 for normally holding thie closure door 65 in
closed- position.

With- this arrangement in chamber 35, reject
material reaching the-interior- of° chamber 35 is
picked-up by serew 66¢: and’ earried: towards: its
outlet 6%, With the screw terminating at g posi-
tion spaced from the closuré door 65 by an ap-
breeiable distance as shown;, for example 6-t0 8
inches; the accumulated: reJect is-first compacted
into a- relatively solid slag between theé end of the
Screw and the-door; with the water héing squeezed
out gnd- dlseharged thicuglt the perforations 31
ifite- the- sirrounditig -Hortior of tank 10: Then
&g adchtlonal reject decumulates and is forced
against- this slug, the door- 65 will be eberied
against-its counterweight 61 to-effect gradual ex-
trusmn of the rejeét, but since there still re-
mains g substantial slag-of reject within the out-
let: passage which acts effectively as a seal, the
discharge material is in the form- of g damp
sludge containing practicsly rio more liquid than
adheres to the individual particles therein.

In the. operation of the:device as a.whole; the
stock s initially supplied-to-the uhit through the
inlet-connection 21, preferably after being treated
in a suitable settling trough' or other apparatus
for removing grit ‘and-like heavy reject material
therefrom. With the impeller 48 rotating at even
a relatively moderate peripheral speed, such for
example as 2400 feet: per minute, the stock will
be: thoroughly thrashed within the chamber 20,
Wlth tHe ends of the bristles 43 effectively whip=
ping dgainst the inertia of-the stock to tear apart
the bundles of fibers and separate the usable
ﬁber from the floating trash’ arnd other Iarger
partmles The resultihg smallér particles are
dlscharged through the perforations 27 into the
surrouriding portion of tank (0, with the velscity

10

20

39

imparted thereto by the impeller. acting to -drive .

themy through: the perforations. At the same
time, the impeller 40 acts to sweep: away from
the ifiner surface of wall"I’5 particles too large for
passgge through the perforations, thus effectively

preventing  thHem from. plugging or closmg the |
pe“rforatlons, and these large particles and float-

ing frash will: ultimately. be thrown over the wall
portion 26 into the trough 25. tlie portion of wall
5 Jeadifig up to the trough thus forming & back=
fall for impeller. 40,

The reject delivered to chamber 30 froni trotigh '

26..will_ represent,. a . relatively. small proportion
of the. stock originally delivered.to chamber 20,
for example about 10%, and. it. will be relatlvely
corce trated since the.wall  portion. 26 is fior-
ially; above, the level of stock within  the tank

stermined by the adjusted' positicn. of the
Accordingly; additional water is” added
as descrlbed by way of thé shower: pipe-33* to di=

lute and wash-down into’ chidmber 30" the matev .

rig] collecting in trough 25 ~ The- impelter 4518
also- rotated at a substantial peripheral speed
to repeat the thrashmg and'whipping action-on
the* stock therein: in:-order to° coniplete the de=
sited defibering: action-and' thus-to salvige sub«

stantizlly-all usable* fiber; -which+ i dlscharged

through' the perforations 31 for intermixing with
the good stock discharged from & chamber 20:
Withthe inlet and outlet connections 32' and 34
spaced gt opposite ends-of chamber 30°as’ showr;
there wili be a’ corresponding prolonged: dwell for
any; given: particle within' the chamber to assure
adgquate’ working, thereon,. but, ultimately par-
ticles of too.great o size dare carried along “{o_ the
outlet’ for discharge inito chamber §5, this detion

o

being: facﬂitated by the hehcal bristle art :
ment 6n impeller: 45, a5’ descnbed‘ After the re-
jéet particles reach ehafiiber 35; they are cowi=
pacted- as déscribed’ by SETéw 60 aid ultimately
discharged -ifi - semis =dry’ conditionl £6r donvenient
disposal.

It will: accordmgly be seeri that theé present in=
vetition provides sceieeninis’ atiq- pulpmg appara-
tus offermg a riumber of important practies] ad=
Vantages: The unit gs & whale is ‘of simple con=
struction, requiring comparatlvely little' foor
space- and minimum: piping connections. At the
same time; it has comparatively high capacrty,
since the arrangement of cireulsr sereening’ walls
makes - it practical to construcs these parts of
coniparatively thin pldte material oﬁ'ermg low
frictional losses snd which at the same time are
self-supporting. Farthertore; since the actlon
of the impellers inx this coristruction will 1nher-
ently -minimize- pluggmg of the screer holes
either by good stock or by reject material; subs
stantially all the perforations are used af t1mes
for taximum efficiericy; and it will alsg" be ap=
parent that the screen portiohs can readlly be

5 formed as separately replaceable parts in the

event of wear.

The arrangement of the'several chambers and
impéellers in concentric relation minimizes v1bra-
tions and other sti'ess oni the equipnient, givmg
smooth and relatively. n01se1ess ‘operdtion. Fufs
thermore, with all of the" charibers closéd’ as
shown, there is no probiem of spldshitig of the
stock, and also undesirabie 'vapors such as mlght

result during the treatmerit of hot stock are-re=

- duced to a minimuni. Alsothe arrangement pro=

viding £6r délivery of the reject material i semiic
dry condition for converient dispésal is hIgth
desirable, and-in pract1ce it-is found that the" ap-
paratus. will salvage substantlally all usable ﬁber
in the stock and will at the same tlme effect sub-
stantlally complete screening-and removal of the
floating trash and other undesired large part;lcles

While: the form . of. apparabus ‘herein descrlbed
constitutes- preferred- embodlments of the inven-
tion, it is to be- understood that the invention.is
not 11m1ted to this precise form of apparatus and
that changes may: be made-therein witheut de-
parting fromr the-scope .of -the. invention-which is.
defined: in- the appended clalms

What. is claimed:is: .

1.- Apparatus for seleenlng and pulping -a- hq-
uid slurry stock:comprising- a. casing forming g .
tank adapted to: be- filled- with liquid, a- sheH:
forming o first chamber..of substantial length :

. within said tank having-an. inlet- for sald stock,.

said. shell. including a- perfwate lowe1 wall. for"
discharging paltlcles below 2 predetermrned:
maximum size. into said tank, an nnpellel 1o~
tatable on an.axis generaHy lengthwise of said
fivst chamber causing. ecsentlally circumferentiall
travel of said stock While redifcinig large particles:
therein, a second shell formifig a gecond cham-.
ber within said. tan‘k separate from sgid Arst
chamber, Hieans foriing - 4'passage exietiding
substantially ths  ertive léngth of "said " first
chamber dnd coniiecting with gaid Second chdmi=
ber for recelvifig” by circumfereritial dlscharge
from- said first chamber particles of eréster-than
said maximuni size® and delivéring. said partmles.

| to said secorid ‘chamber, said Second shell in=

cludmg a perfcrate lower wall” for discharging
particles’ below o’ predeteriminied 'rnammum 51ze
into said’ tank; an 1mpe11er ‘mourited forroty
Wwithin ™ gaid’  secoiid. cHamber £ ¥ g

stock ™ to effeet” Turthey ’reductmn o1~ large DETs
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ticles therein and :discharge-of the resulting
smaller particles into said tank, means for ef-
fecting a prolonged dwell of said large particles
in said second chamber, a third shell forming a
third chamber within said tank connected to re-~
ceive from said second chamber particles of a
size too great for passage through said perforate
second shell wall, means within said third cham-
ber for compacting particles received therein,
said third shell having a perforate wall for dis-
charging liquid from said compacted particles
into- said tank, and means for removing said
compacted ' particles from said third chamber
substantially free of liquid.

2. Apparatus for screening and pulping a lig-
uid slurry stock comprising a casing forming a
tank adapted to be filled with liquid, walls form-
ing a plurality of chambers within said tank,
means for delivering stock into the first said
chamber, an impeller mounted for rotation with-
in said first chamber and arranged to cause es-
sentially circumferential travel of said stock
therewithin while effecting reduction of large
particles within said stock, a portion of the wall
of said first chamber being perforate to dis-
charge particles below a predetermined maxi-
mum. size into said tank, means forming a pas-
sage extending lengthwise of said first chamber
for receiving therefrom particles greater than
said maximum size and delivering said particles
to said second chamber, said second chamber in-
cluding a perforate wall portion for discharging
particles below a predetermined maximum size
into said tank, an impeller mounted for rota-

tion within said second chamber for beating said .

stock to .effect further reduction of large par-
ticles therein and discharge of the resulting
smaller particles into said tank, means for ef-
fecting a prolonged dwell of said large particles
in said second chamber, means for conveying to
the third said chamber particles of a size too
great for passage through said perforate second
chamber -wall, means within said third chamber
for compacting particles received therein, a por-
tion of the wall of said third chamber being
perforate for discharging liquid from said com-
pacted particles into said tank, and means for
removing said compacted - particles from said
third chamber: substantially free of liquid.

3. Apparatus for screening and pulping a lig- ,

uid slurry stock comprising a casing forming a
tank adapted to be filled with liquid, walls form-
ing a plurality of chambers within said tank,
means for delivering stock into the first said
chamber, said first chamber including. a perfo-
rate wall portion for discharging particles below
a predetermined mazimum size into said tank,
an impeller mounted for rotation within said
first chamber and arranged to cause essentially
cireumferential travel of said stock therewithin
while effecting reduction of large particles within
said stock, an inlet connection forming a pas-
sage extending lengthwise of said first chamber
for receiving therefrom particles greater than
said maximum size and delivering said particles

to said second chamber, said second chamber in-

cluding a perforate wall portion for discharg-
ing particles below a predetermined maximum
size into said tank, means for adding liquid to
the stock within said second chamber, an im-
peller mounted for rotation within said second
chamber for beating said stock to effect further
reduction of large particles and discharge of the
resulting smaller particles into said tank, an
outlet connection for conveying to the third said
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chamber particles of a size too great for passage

through said perforate second chamber wall, said
inlet and outlet connections being spaced adja~
cent opposite ends of said second chamber to
provide a prolonged dwell for said stock within
said second chamber, means within said third
chamber for compacting particles received there-
in, said third chamber having a perforate wall
portion for discharging liquid from said com-
pacted particles into said tank, and means for
removing said  compacted particles from said
third chamber substantially free of liquid.

4. Apparatus for screening and pulping a liq-
uid slurry stock comprising a casing forming a
tank adapted to be filled with liquid, walls form-
ing a plurality of generally cylindrical chambers
within said tank, means for delivering stock into
the first said chamber, a generally cylindrical
impeller mounted for rotation within said first
chamber and having multiple working edges
thereon and arranged to cause essentially cir-
cumferential travel of said- stock therewithin
while effecting reduction of large particles there-
in, said first chamber and said impeller being of
relatively large diameter to provide substantial
peripheral speed for said impeller, a portion of
the wall of said first chamber being perforate to
discharge into said tank particles below a pre-
determined maximum size, an inlet connection
forming 4 passage extending lengthwise of said
first chamber for receiving therefrom particles
greater than said maximum size and delivering
said particles to said second chamber, said sec-
ond chamber including a perforate wall portion
for discharging particles below a predetermined
maximur size into said tank, an. impeller
mounted for rotation within said seecond cham-
ber for beating said stock to effect further re-
duction of large particles into said tank, an out-
let connection for conveying to. the third said
chamber particles of a size too great for passage
through said. perforate second chamber wall,
said inlet and . outlet connections being spaced
adjacent opposite ends of said second chamber
to provide & prolonged dwell for said stock with-
in said second chamber, means within said third
chamber for compacting parbicles received there-
in, said third chamber having a perforate wall
portion for discharging liquid from said com-
pacted particles into said tank, and means for
removing said compacted particles. from said
third chamber substantially free of liquid. -

5. Apparatus for screening and pulping a lig~
uid. slurry stock comprising a casing forming a
tank adapted to be filled with liquid, walls form-
ing a plurality of generally ¢ylindrical chambers
within said tank, means for delivering stock into
the first said chamber, means forming a passage
extending along the upper side of said first cham-
ber and leading to the second said chamber, the
wall of said first chamber below said passage be-
ing perforate to discharge into said.tank particles
below a predetermined maximum size, an im-
peller within said first chamber and arranged to
cause essentially circumferential travel of said
stock therewithin while -effecting reduction of
large particles therein, means for rotating said
impeller in a direction to discharge small particles
through said perforate wall and to sweep larger
particles circumferentially upwardly along said

- wall into said passage for delivery into said second

%

chamber, said second chamber including a perfo-
rate wall portion for discharging particles below
a predetermined maximum size into said tank, an
impeller mounted for rotation within said sec-
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ond chamber for heating said stock to effect fur-
ther reduction of large particles therein and dis-
chayge of the resulting smaller particles into said
tank, means for effecting a prolonged dwell of
said large particles in said second chamber,
means far conveying to the third said chamber
particles of a size too great for passage through
said perforate second chamber wall, means with-
in said third chamber for compacting particles
received therein, a portion of the wall of said
third chamber being perforate for discharging
liquid from said compacted particles into said
tank, and means for removing said compacted
particles from said third chamber substantially
free of liquid.

6. Apparatus for screening and pulping a lig-
uid slurry stock comprising a casing forming a
tank adapted to be filled with liquid, walls form-
ing g plurality of generally cylindrical chambers
within said tank, means for delivering stock into
the first sald chamber, means forming a frough
located within said tank, means forming a pas-
sage extending lengthwise of said first chamber
and leading to said trough, said trough having

the bottom located helow the upper end of said ¢

passage, the wall of said first chamber below said
passage being perforate to discharge into said
tank particles below a predetermined maximum
size, an impeller within said first chamber and
arranged to cause essentially circumferential
travel of said stock therewithin while effecting re-
duction of large particles therein, means for ro-
tating said impeller in a direction to discharge
said small particles through said perforate wall
and to sweep larger particles upwardly along said
wall into said passage for delivery into said
trough, means forming an inlet connection ex-
tending from said trough to said second chamber,
said second chamber including a perforate wall
portion for discharging particles below a prede-
termined maximum size into said tank, an im-
peller mounted for rotation within said second
chamber for beating said stock to effect further
reduction of large particles therein and discharge

of the resulting smaller particles into said tank, .

means for effecting a prolonged dwell of said
large particles in said second chamber, means
for conveying to the third said chamber particles
of a size too great for passage through said per-

forate second chamber wall, means within said

third chamber for compacting particles received
therein, a portion of the wall of said third cham-
ber being perforate for discharging liquid from
said compacted particles into said tank, and
means for removing said compacted particles
from said third chamber substantially free of
liguid.

7. Apparatus for screening and pulping a lig-
uid slurry stock comprising a casing forming a
tank adapted to be filled with liquid, walls form-
ing a plurality of generally cylindrigal chambers
within said tank, means for deljvering stock into
the first said chamber, means forming a passage
extending along the upper side of said first cham-
per and leading to the second said chamber, the
wall of said first chamber below said passage be-
ing perforate to discharge into said tank particles
below a predetermined maximum size, an im-
peller within said first chamber including a gen-
erally cylindrical brush having relatively coarse
bristles thereon providing multiple working edges
for effecting reduction of large particles in said
stock upon rotation thereof, means for rotating
said impeller in a direction to discharge small

particles through said perforate wall and to sweep 7
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larger particles cireumferentially upwardly along
said wall inta said passage for delivery into said
second chamber, said second chamber including
a perforate wall portion for discharging particles
below a predetermined maximum size into saild
tank, an impeller mounted for rofation within
said second chamber for beating said stock to
effect. further reduction of large particles there-
in and discharge of the resulting smaller par-
ticles into said tank, means for effecting a pro-
longed dwell of said large particles in said se¢-
ond chamber, means for conveying to the third
said chamber particles of a size too great for pas=
sage through said pevforate second chamber wall,
means wlthln said th1rd chamber for compacting
of sa,ld thlrd chamber being perforate for dls-
charging liquid from said compacted particles
into said tank, and means for removing said com-
pacted particles from -said third chamber sub-
stantially free of Hquid. -

8. Apparatus for sereening and pulping g liguid
slurry stock comprising a casing forming a tank
adapted to be filled with liquid, walls forming a

- plurality of chambers within said tank, means

for delivering stock into the first said chamber,
said first chamber including a perforate wall
portion for discharging particles below a pre-
determined maximum size into said tank, ap im-
peller mounted for rotation’ within said first
chamber and arranged to cause essentiglly ciy~
cumferential travel of said stock therewithin
while effecting reduction of large particles within
said stock, an inlet cqgnnection forming a passage
extending lengthwise of said first chamber for
receiving therefrom particles greater than said
moximum size and delivering said particles to
said second chamber, said second chamber in-
cluding a perforate wall portion for discharging
particles below @ predetermined maximum- size
into said tank, an outlet connection for convey-
ing to the third said chamber particles of a size
too great for passage through said perforate sec~
ond chamber wall, said inlet and outlet connec~
tions being spaced adjacent opposite ends of said
second chamber to provide a prolonged dwell for
said stock within said second chamber, an im-
peller mounted for rotation within said second
chamber for beating said stock to effect further
reduetion of large particles therein and discharge

' of the resulting smaller particles into said tank,

said impeller having a plurality of bristles thereon
a_}*ra_nged to cause said large particles to travel
cireumferentially of said second chamber while

5, brogressing from sald inlet connection te said

outlet connection as said impeller rotates, means
within said third chamber for compacting parti-
cles received therein, said third chamber having
a perforate wall portion for discharging liquid
from said compacted particles into said tank,
and means for removing said compacted partieles
from said third chamber substantially free of
Hquid.

9. Apparatus for sereening and pulping a liquid

3. shurry stock comprising 2 easing forming a tank

adapted fo be filled with liquid, walls forming
a plurality of chambers within said tank, means
for delivering stoek into the first said chamber,
an impeller mounted for rotation within said

- first echamber and arranged to cause essentially

circumferential travel of said stock therewithin
while effecting reduction of large particles within
said stock, a pprtlon of the wall of said first cham~
ber being perforate to discharge particles below a-

. predetermined maxlmum size - into said tank,
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means forming a passage extending lengthwise
of said first chamber for receiving therefrom
particles greater than said maximum size and
delivering said particles to said second chamber,
an impeller mounted for rotation within said
second chamber for beating said stock to effect
further reduction of large particles therein and
discharge of the resulting smaller particles into
said tank, means for effecting a prolonged dwell
of said large particles in said second chamber,
means for conveying to the third said chamber
particles of a size too great for passage through
said perforate second chamber wall, said third
chamber being generally cylindrical, a conveyor
screw mounted for rotation within said- third
chamber, means for rotating said screw to effect
compaction of the particles within said third
chamber, a portion of the wall of said chamber
being perforate to discharge into said tank the
liquid from said compacted particles, said third
chamber having an outlet located exteriorly of
said tank, and a counterweighted closure on said
outlet for cooperation with said screw to effect
said compaction of said particles and discharge
of said compacted particles substantially free of
liguid.

10. Apparatus for screening and pulping a
liquid slurry stock comprising a casing forming
a tank adapted to be filled with liquid, walls
forming a plurality of chambers within said tank,
means for delivering stock into the first said
chamber, said first chamber including a perforate
wall portion for discharging particles below a
predetermined maximum size into said tank, an
impeller mounted for rotation within said first
chamber and including a generally cylindrical
brush having relatively coarse bristles thereon
providing multiple working edges for causing
essentially circumferential travel of said stock
within said chamber while effecting reduction
of large particles in said stock, an inlet connec-
tion forming a passage extending lengthwise of
said first chamber for receiving therefrom par-
.ticles greater than said maximum size and de-
livering said particles to said second chamber,
said second chamber including a perforate wall
portion for discharging particles below a pre-
determined maximum size into said tank, an out-
let connection for conveying to the third said
chamber particles of a size too great for passage
through said perforate second chamber wall, said
inlet and outlet connections being spaced ad-
jacent opposite ends of said second chamber to
provide a prolonged dwell for said stock within
said second chamber, an impeller mounted for
rotation within said second chamber for beating
said stock to effect further reduction of large
particles therein and discharge of the resulting
smaller particles into said tank, said impeller
having a plurality of bristles thereon arranged
to cause said large particles to travel circumfer-
entially of said second chamber while progressing
from said inlet connection to said outlet con-
nection as said impeller rotates, means within
said third chamber for compacting particles re-
ceived therein, said third chamber having a
perforate wall portion for discharging liquid
from said compacted particles into said tank,
and means for removing said compacted parti-
cles from said third chamber substantially free
of liquid. ) o

11. Apparatus for screening and pulping a lig-
uid slurry stock comprising a casing forming a
tank adapted to be filled with liquid, walls forming
a plurality of generally cylindrical chambers

[

10

15

20

25

30

35

49

80

55

60

656

70

75

12

within said tank, means for delivering stock into’
the first said chamber, an impeller mounted for
rotation within said first chamber and including
a generally cylindrical brush having relatively
coarse bristles thereon providing multiple work-:
ing edges. for causing essentially circumferential
travel of said stock within said chamber while:
effecting reduction of large particles in said stock,
a portion of the wall of said first chamber being
perforate to discharge into said tank particles
below a predetermined maximum size, an inlet
connection forming a passage extending length-
wise of said first chamber for receiving thereirom
particles greater than said maximum size and
delivering said particles to said second chamber,
said second chamber including a perforate wall
portion for discharging particles below a prede~
termined maximum size into said tank, an outlet
connection for conveying to the third said cham-
ber particles of a size too great for passage
through said perforate second chamber wall, said
inlet and outlet connections being spaced ad-
jacent opposite ends of said second chamber to
provide a prolonged dwell for said stock within
said second chamber, an impeller mounted for
rotation within said second chamber for beating
said stock to effect further reduction of large
particles therein and discharge of the resulting
smaller particles into said tank, said impeller
having ‘a plurality of bristles thereon arranged
to cause said large particles to travel circum-
ferentially of said second chamber while pro-
gressing from said inlet connection to said out-
let connection as said impeller rotates, means
within said third chamber for compacting
particles received therein, said third chamber
having a perforate wall portion for discharging
liguid from said compacted particles info said
tank, and means for removing said compacted
particles from said third chamber substantially
free of liquid.

12. Apparatus for screening and pulping a lig-
uid slurry stock comprising a tank adapted to be
filled with liquid, walls forming a plurality of
generally cylindrical chambers within said tank,
means for delivering stock into the first said
chamber, said first chamber including a perforate
wall portion for discharging particles below a
predetermined maximum size into said tank, an
impeller mounted for rotation within said first
chamber and including a generally cylindrical
brush having coarse bristles for causing es-
sentially circumferential travel of said stock
within said chamber while effecting reduction of
large particles within said stock, an inlet con-
nection forming a passage extending lengthwise
of said first chamber for receiving therefrom
particles greater than said maximum size and
delivering said particles to said second chamber,
said second chamber including a perforate wall
portion for discharging particles below a prede-
termined maximum size into said tank, an outlet
connection for conveying to the third said cham-
ber particles of a size too great for passage
through said perforate second chamber wall,
said inlet and outlet connections being spaced ad-
jacent opposite ends of said second chamber to
provide a prolonged dwell for said stock within
said second chamber, an impeller mounted for ro-
tation within said second chamber for effecting
further reduction of large particles therein and
discharge of the resulting smaller particles into
said tank, said impeller having a plurality of
bristles thereon arranged to cause said large par-
ticles to travel circumferentially of said second
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chamber while progressing from said inlet con-~
nection to said outlet connection as said impeller
rotates, a conveyor screw within said third cham-
ber, means for rotating said screw to effect
compaction of the particles within said third
chamber, said third chamber having a perforate
wall portion to discharge into said tank the liquid
from said compacted particles, said third cham-
ber having an outlet located exteriorly of said
tank, and a counterweighted closure on said out-
let for cooperation with said screw to effect said

" compaction of said particles and discharge of

said compacted particles substantially free of
liquid.

JOSEPH BAXTER, JR.
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