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1

This invention relates to apparatus for thicken-
ing paper making stock and .other liquid slurry
stocks. ’

The invention has particular relation to stock
thickeners of the type which include a cylinder
mold rotating in a vat of dilute stock and a couch
roll or other device for removing the thickened
pulp from the cylinder mold and discharging it
to the discharge trough of the vat. The vat may
also be provided with an overflow outlet to the
discharge trough for direct discharge of dilute
stock, so that the thickened product of the thick-
ener is a mixture of the thick pulp from the eylin-
der mold and the more dilute stock discharged
at the overflow. The present invention is directed
particularly to the provision of simple and effec-
tive means for varying and regulating the con-
sistency of the thickened stock produced with
this type of stock thickener by simultanecus ad-
justment of the consistency of the thickened pulp
removed from the cylinder mold and the rate of
discharge of the more dilute stock from the over-
flow to give the desired final consistency in the
resulting mixture.

This desired result is obtained in aceordance -

with the invention by mounting a driven trans-
fer roll on the thickener adjacent the overflow
and in spaced relation with the cylinder mold.
This transfer roll is longitudinally fiuted or other-

wise formed with a plurality of angularly spaced &

compartments in its surface, and it is supported
in close relation with the top of the overflow in
such manner as to have running clearance there-
with while substantially preventing flow of stock

between itself and the overflow. Direct discharge =

from the vat to the discharge trough thus takes
place over the transfer roll, and the rate of such
discharge depends on the rate of rotation of the
transfer roll, with the compartments in its sur-
face acting to pick up stock within the vat and
carry it above the overflow to the discharge
trough. :
In the operation of a stock thickener with
this transfer roll, when the transfer roll is rotated
in such direction that adjacent surfaces thereof
and of the cylinder mold travel in the same di-
rection, it acts to urge the pulp in the vat to-
wards the surface portion of the cylinder mold
which is rising above the level in the vat so that
the pulp tends to cling to the cylinder mold in-
stead of slipping back away from it, thus deliver-
ing more pulp at higher consistency to the cylin-
der mold than when the transfer roll is not pres-

ent, and this has the further desirable result of \

materially increasing the capacity of the thick-
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ener under given operating speeds. In addition,
the transfer roll is provided with a variable speed
drive for effecting ready adjustment of its speed
of rotation to vary the rate of discharge of the
more dilute stock from the overflow to the dis-
charge outlet. Since this in turn determines the
relative proportions of thickened pulp and more
dilute stock delivered to the discharge trough, it
provides ready adjustment to give the desired
consistency in the resulting thickened mixture.

It is accordingly one of the principal objects of
the invention to provide a simple variable control
over the consistency of the thickened stock de-
livered from a stock thickener, and particularly
to provide such a contrel which is adjustable to
give a desired high consistency in the pulp re-
ceived by the couch roll and desired relative pro-
portions of this thick pulp and the more dilute
stock discharged at the overflow of the vat.

Another object is to provide a stock thickener
having a transfer roll mounted in position to
control the rate of discharge from the overflow
of the thickener vat and equipped with a variable
speed drive for effecting desired adjustment of
the speed of rotation of the roll in accordance
with the desired proportions of thick pulp and
more dilute stock delivered to the discharge
trough of the thickener.

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 side or end
elevational view of a stock thickener embodying a
transfer roll in accordance with the invention;

Fig. 2 is a top view of the thickener with the
couch roll and doctor removed for simplicity of
illustration; and : ‘ E

Fig. 3 is a fragmentary diagrammatic view il-
lustrating the operation of the transfer roll.

" Referring to the drawing, which illustrates a
preferred embodiment of the invention, the thick-
ener is shown as of the Decker type and includes a
vat 18 provided with an inlet fow trough {1 for
the dilute stock and an overflow outlet lip {3 to
the discharge trough 15 for the thickened stock.
The white water outlet troughs 18 at either end
of the vat are provided with adjustable overfiow
gates 1T having adjusting bars 18, and their lower
ends are fitted at 19 for attachment to suitable
conduit pipes. The cylinder mold 20 is mounted
for rotation in the vat by means of bearings 21
and is‘driven by the motor 22 through & pinion
23 and large gear 24. The cylinder mold is pro-
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vided with packing boxes 25 at either end se-
cured in position by a plurality of clamps 26, and
a clean out door 27 is provided at the end of the
vat.

The couch roll 30 is mounted above the cylinder
mold and in driven contact therewith to form a
nip 33.adjacent: andrabove the:level:of the over-
flow outlet:lip 13. 'The bearings 36 forthe couch
roll are supported in stands 3§ on shelf-like
brackets 87 and are provided with adjustdble
counterweights 38 for regulaging the pressure at
the nip 33. The doctor blade 40 is pivoted ab 41
above the discharge trough {5 and is ‘provided
with counterweights 42 for maintaining its upper
edge in proper contact with" the surface®of ‘the
couch roll to receive the thickened pulp from the
couch roll and discharge it to the-trough:19.

The transfer roll 44 is mounted for rotation
above the overflow outlet lip 12, and: it-includes
a plurality of angularly spaced and radially ar-

= ranged fins or Tibs 45 providing. 5 generally-fluted
--gonstruction. The shaft 46~ of the transfer ol
~is “jourtialed in-brackets 4T at etther -end:of:ithe
“yat and carries a‘sprocket-or:pulley48;.and a
/ivatiable speed drive is provided'for:transfer:roll
;48 which is independent of the drive for the-cylin-
“:der mold. :-AS shown;.a:motor: 59 provided ‘with
: a'watriable speed tragsnyission § {:is'mounted:ad-

- jacént one end of the vat,-and the driving pulley

or::sprocket=52:'of thetransmission::5 {:is: con-

~ nected: through: a’‘chainor.belt:-53. with the
~sprocket or:pulley:48-on'the shaft-of ‘the transfer
=roll.” *The adiusting hahdle for the variable speed
-~transmission 5i-is-indicated at-54.
-“The transfer roll” 44 is:mounte

~ tion-that® the ‘outer:edges of’ the fins A5 have
~running .clearance ‘with:the-overflow:outlet lip:13,
s-which iscurved substantially: concentrically with
the: rotational axis:of the transfer.roll but:is. of
+-sufficiently greater angular extent thanthe angu-
- 1ar‘spacing: between: therouter-edges of- adjacent
~~fing-45:to assure-that -at least .one fim will -be
wip-rimningscontact-therewith at.all times.’ “The
- ribs-45-and: outlet:lip. {3 thus cooperate to effect
~substantial sealing against:direct flow. of stock

- ~from. the vat to the discharge trough -i5 between B

~rthe:transfer roll ‘and:lip~{3. In addition; adja-
cent fins on roll 44 cooperate. t6:form a plurality
~of:sector:Shaped compartments:§5: in-the surface
-.of -roll 84 which: act-when. the-roll: is. rotated: to
- pickup ‘the dilute.stock within the vat-and:to
carry it over lip {3 to the discharge trough. .
In the operation of the thickener:with:the cyl-
" ~inder:mold 28 rotating:in counterclockwise direc-
-tion :as viewed in Fig; 3,:the surface’of . the cylin-
der-mold. picks up. the fiker.in:the stock: within
~the'vat-as the water drains through theperforate
- surface -of the mold, and thus thickened pulp is
transferred to the couch roll;38:and:thence by

“way-of the: doctor:48 :to the discharge trough 15.:

When:the transfer:roll 44 is. rotated in clockwise

- direction in Fig. 3;.it-exerts:two effects-on the
-~ operation:of the:thickener. . 'In ~the:first. "place,
= rsinee the:adjacent surfaces of the:cylinder:mold
~-and the transfer:mold: are:both :traveling up-

- wardly;the fins 85 have an:impelier like: action
“-and urge 'the pulp-in the:surrounding stock-up-
“rwardly-and towards the cylinder mold; thug effec-
~tively. keéeping:the:nip- 33 filled-with stock. s As a

~result; instead of there being a:tendency forrthe-

s pulp-to slip-back:from the rising sirface:of;the
~eylinder:mold, it is effectively-forced:into. the:nip
.- 38,.thussubstantially; increasing: thevolume: of
_.-pulp delivered: to: the:.couch roll. At the same

-time,:since .the:transfer roll-44:tends:to:feed a"

& in-such posi-

4

more uniform quantity of partially dewatered
stock throughout the entire length of couch roll
39, the pressure is uniformly applied, which re-
sults in a uniform consistency of the stock re-
3 moved from the couch roll by the doctor 40.
In addition to this effect of the transfer roll
= oni. the volume:and consistericy ‘of’ the pulp de-
- livered-to the couch roll; the transferroll controls
the rate of direct discharge of the dilute stock to
*19% the discharge trough. Since the transfer roll
~and.lip.43.cooperate as described to prevent direct
- flow.of ‘stock therebetween, the discharge of the
"“more dilute stock takes place as a result of suc-
_:weessive 'filling and ‘emptying of compartments 55.
153 The-rate ‘of such discharge will accordingly de-
“ipend-upon“the rate of rotation of the transfer
- roll. .Also, since the consistency of the mixture
of stock received in the discharge trough depends
“4¥pori “the relative proportions of the thick pulp
20 from the couch roll-and the more dilute stock
~fromisthe vat:itself; the consistency-of thisimix-
“—ture-igireadilyscontrolled by suitable:adjustment
of the rate of rotation of the transfer roll:insac-
-.cordancerwith-the::desired proportions;:of fhe
25 *thick and-more dilute stock:as delivered:ittithe
.~ discharge trough. o
I s typicaliexample:of -operating-conditions
- with: this-thickener:as.-des¢ribed -and-with;the
-~ eylinder mold.-36inches:-in: diameter: and:the
30 -ecouch-roll 6-inches in: diameter; if-therentering

- stock. is-of a-consistency of:the order of:3%:10%4 %
~and the cylinder:mold:is-rotated:at 25 Ri M.
~and-the transfer roll:is rotated-at T R. P:Ms;the

~pulp~received: by: the:-couch:roli:for:!discharge

353 :t0:the trough 1 5-will:be:of &'consistency. ofabout

_13%. - At the:same-time;:the-pulp discharged:by

< way-of the transfer-roll will e of: approximately

8.9 consistency; -and-with- the above: dimersions

- and operating-conditions, the:mixture of thethick

40- and more dilute ‘stock-will raverage :about 8% in

-consistency... If.therateof.rotation ofithe trans-

~fer roll.is increased;: there: may -be a-slight!in-

- crease in: the.quantity of:the thick pulp, but-there

will be a considerably greater:increase-in‘the:pro-

15 -portion of more:dilute .stock-delivered:tothe dis-

.charge. trough, ~and -the: average: consistency: of

. the resulting mixture will be correspondinglyless.

Tt-will'accordingly be seen’ that-the-present:in-

.-vention: provides for simple-and effective eoritrol

50 .of. the: consistency- of -the:thickened stock:deliv-

-ered-by a ‘stock thickener:as:wellzas-providing

- for increasing-the capacity of the' thickenef:with-

- out: otherwise. changing:its dimensions or-opetat-

-:ing -characteristics.~ Since with the transfer-roll

53 operating:as’ deseribed-at & low rate of rofition,

~both-the volume.and:the consistency of:the-pulp

-.pieked-up by the:cylinder-mold :are-increased; a

- ssubstantially -greater:-volume:-ofistack:canibe

treated-under. given: operating speeds thantwhen

56+ & stationary-overflow:gate.tothe discharge trovgh

".is.employed. - At:thesame:time;the final:con-

sistency of the mixture of thickened andrmore

- dilute-stock delivered: by the. thickenercis readily

- adjusted -as-deseribed: by suitdble-Tegulation: of

g5 the:rate of rotation:of the-transier roll indepenid~
+‘ently-of the other conditions. )

 While“thé form of ‘apparatus herein desciibed

- ponstitutes a preferred éinbodiment of the iAven-

“tion; it-is 0 :be -understood: that ' the-irivention

70-4s' not’ limited to*this precise form of ‘apparatus,

~-and that: changes  may ‘e made’ therein’ without

-departing’ from thie ‘scope-of the invention which

« is-defined:in"“the ‘spperided claims. :
Whatis'claimed:is: :

w15 Ins thevapparatus forsregulating +the'séon~

-3
&t
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sistency of the thickened stock delivered by a
stock thickener including a vat adapted to be
filled with dilute stock to be thickened and having
a discharge trough and an overflow outist for

said dilufe stock to said trough, a eylinder mold

mounted for rotation within said vat and means
for receiving and discharging the thickened
stock from said cylinder mold to said trough, the
improvement comprising the combination of a

transfer roll mounted between said cylinder moid 3

and said outlet in spaced relation with the sur-
face of said cylinder mold and in the path of
flow of stock over said overflow outilet, means
maintaining said transfer roll in running clear-
ance with said overflow outlet substantially pre-
venting flow of stock therebetween, generally
straight vanes extending lengthwise of said trans.
fer roll and substantially parallel with the axis
thereof to form a plurgiity of circumferentially
separated compartments around said transfer roll,
means for rotating said transfer roll to cause said
compartments to be successively filled with dilute
stock within said vat and to carry said stock over
said overflow outlet to said trough, and means
for varying
roll to regulate the rate of discharge of said stock
from said overflow outlet.

2. In the apparatus for regulating the consist-
ency of the thickened stock delivered hy a stock

thickener including a vat adapted to be filled with

dilute stock to be thickened and having a dis-
charge trough and an overfiow outlet for said
dilute stock to said trough, a cylinder mold
mounted for rotation within said vat and means
for receiving and discharging the thickened
stock from said cylinder mold to said trough, the
improvement comprising the combination of. a
transfer roll mounted for rotation above said
overflow outlet in the path of flow of stock over
said outlet and in spaced relation with said cylin~
der mold, means maintaining said transfer roll
in running clearance with said overflow outlet
substantially preventing flow of stock therebe-
tween, generally straight vanes extending length-
wise of said transfer roll and substantially paral-
lel with the axis thersof to form a plurality.of
circumferentially separated compartments around
said transfer roll, means for causing said eylinder
mold to rotate in such direction that the portion

thereof adjacent said transfer roll moves upward- ;
ly, means. for rotating said transfer roll -in the

opposite direction from said eylinder mold to urge
the stock in the space between said rolls towards
said cylinder mold for increasing the volume of

solid material picked up by said cylinder mold '

and also to cause said compartments fo be suc-
cessively filled with dilute stock within said vat
and to carry said stock over said overfiow outlet

the speed of rotation of said transfer

8

tially separated compartments around said trans-
fer roll, means supporting said transfer roll for
rotation about an axis located above the level of
said overflow outlet and in the path of flow of
stock over said overflow outlet, a curved lip on
said outlet arranged in substantially concentric
relation with the axis of said transfer roll and
in running clearance with the surface of said
transfer roll, said lip being of substantially the
same angular extent as the mouth of each said
compartment for substantially preventing flow of
stock between said transfer roll and said lip,
means for rotating said transfer roll to cause said
compartments to be successively filled with stock
within said vat and to carry said stock over said
lip for discharge into said trough, and means for
varying the speed of rotation of said transfer roll
to regulate the rate of discharge of said stock
over said lip. »

4. In the apparatus for regulating the consist-
ency of the thickened stock delivered by a stock
thickener including a vat adapted to be filled with
dilute stock to be thickened and having a dis-
charge trough and an overflow outlet for said
dilute stock to said trough, a cylinder mold
mounted for rotation within said vat and means
for receiving and discharging the thickened stock
from said cylinder mold to said trough, the im-
provement comprising the combination of a trans-
fer roll mounted for rotation about an axis be-
tween said cylinder mold and said cutlet in the
nath of flow of sbock over said outlet and in
spaced relation with the surface of said eylinder
mold, a plurality of generally straight vanes ar-
ranged generally longitudinally on and substan-
tially parallel with the axis of said transfer roil
and in angularly spaced relation around said roll
to form a plurality of circumferentially separated
compartments around said roll, a curved lip on
said overflow outlet arranged in substantially con-

‘centric relation with the axis of said transfer roil

and in running clearance with the cuter edges of
salid vanes, said lip being of sufficiently greater
angular extent than the angular spacing hetween
the outer edges of adjacent said vanes to effect
substantial sealing against flow of stock between
said projections and said lip, means for rotating

‘gaid transfer roll to cause said compartments to

be successively filled with dilute stock within said

vat and to carry said stock over said overflow

outlet to said trough, and means for varying the
speed of rotation of said transfer roll to regulate
the rate of discharge of said stock from said over-

v flow outlet.

to said trough, and means for varying the spesd .

of rotation of said transfer roll to regulate the
rate of discharge of said stock from said overflow
outlet.

3. In the apparatus for regulating the consist-
ency of the thickened stock delivered by a stock
thickener including a vat adapted to be fillad with
dilute stock to be thickened and having a dis-
charge trough and an overflow outlet for said
dilute stock to said trough, a cylinder mold
mounted. for rotation within said vat and meéans

for receiving and discharging the thickened stock 7

from said eylinder mold to said trough, the im-
provement comprising the combination of a trans.
fer roll having generally straight vanes extenﬁ-
ing lengthwise and substantially parallel with the
axis thereof to form a plurality of circumferen-

G

5. In the apparatus for regulating the consmt-
ency of the thickened stock delivered by a stock
thickéner including a vat adapted to be filled with
dilute stock to be thickened and having a dis-
charge trough and an overflow outlet for said
dilute stock to said trough, a ecylinder mold
mounted for rotation within said vat-and a couch
roll supported in driven contact with said cylin-
der mold to form a nip therewith adjacent and
above the level of said overfiow outlet. and adapted
to receive thickened stock from said cylinder
mold for discharge o said discharge trough, the
improvement comprising the combination of a
transfer roll mounted between said nip and said
overflow outlet in spaced relation with the sur-
faces of said cylinder mold and said couch roll
and in the path of flow of stock over said overflow
outlet, means maintaining said transfer roll in
running clearance with said overflow outlet sub-
stantially preventing flow of stock between the
surfaces thereof, generally straight vanes extend-
ing lengthwise of said transfer roll and substan-
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«tially»parallely withs the-axis:thereof-to-form: a
plurality:of: circume erentially separated compart~
ments.around-said transfer roll; means for:rotat-
ingrsaid-transfer-rolt te-cause-said.compartments
+4obe successively-filled with-stock within.said vat:
rand-to-carry.said: stock over-said.overflow outlet
r.for!.discharge into-said trough;: and-means:for
wvarying the speed-of rotation-of-said-transfer roll
o Tegulate the rate-of. dischargejof- said-stock
r7fromy-said-overflow -outlet. o
« 65Ty the.apparatus for-regulating. the consist-

#ency-of the thickened-stock: :delivered: by a-stock
i thickener including a:vat-adapted-te-be filled with
watock+to berthickened. and.-having: a-discharge
trough- and . anoverflow cutlet: to:said-trough; a -
eylinder mold- mounted-for: rotation-sithin said
vat-and a-couch roll: supported-in: driven-contact
wavith’said ‘eylinder.mold to-forne & nip:$herewith

adjacent and above the level of said outlet.and
sadapted:to receive thickened:stock . from said:cyls
“#inder mold.for:discharge :to-said trough; the:im-
< provement comprising the combination.of. afrans-
»fer roll- mounted-between:said-nip-and:said-ever-
w:flow:outlet in spaced-relation-with.the .surfaces
«ofrsaid cylinder mold-and-said couch roll-and-in -
wthe path of flow of stock-over said-overflow-outlet,
z-generally: straight vanes-extending-lengthwise:of
.:said:transfer roll:and substantially-parallel-with
.sthe. axis thereof to.form:-a plurality of-circum-
.~ferentially separated: .compartments: around: said -
wrtransferoll; means maintaining:said:transfer roll
«agith- said-vanes in running -clearance with: said
w-gverflow-outlet substantially’ preventing: flow:-of
s»stock between the surfaces thereof; means for:ro-
tatingssaid-transfer-roll:in-the.direction 'to.cause -
i2:the stock-in:said-vat to-flow:into.the space-be-
‘utween: said-rolls-and-said.eylinder :mold for:in-
woreasing the ‘consistency- of the.thiekened-stock
~received-by-said couch roll;:and means-for-vary-
sing-the-speed of rotation:of :said:transfer-roli-to..
~vegulate the-rate of.discharge.of-steck: over-said’
«wtransfer-roll to.said-discharge trough.

-17. In ‘the ‘apparatus for Tegulating.the consist-

.~ eney- of the thickened:stock: delivered by: a-stock
s~thickener:including a vat adapted-to.befilledswith
-rstock :to-be thickened-and -having :a:idischarge
~.strough -and:-an overflow-outlet :to-said-trough; a
-reylinder: mold:mounted .for-rotatior within: ssaid
vat.and a couch roll supported-inzdriven-contact
»with:said cylinder-mold to-form a.nip therewith
sradjacent-and abave: the-level-of: said outlet:.and
s:adapted-toreceive thickened stock from:sgid-eyl-
.“ihder:mold for discharge to-said trodgh;:theim-

provement comprising the combination'of-a trans-
sferroll- mounted:for rotation.-above said-overflow
outlet in the path of flow of-stockrover:said-aver-
“fow-outlet, means maintaining-said.transfer:roll
in running cléarance -with:said: overflow:substan-
ially preventing flow of stockbetweerrsaid trans-
er roll'andsaid overflow outlet, generally straight
dnes extending getierally: lonigitudinally 'on and
-substaritially parallel with the axisof sdid trans-
fer:roll’and in angularly spaced relationaround
aid toll 'to form a plurality of circumferentially
“separated’ compartments around said roll; meéans

22

ke

i for rotating:said:transfer.roll:in.the: same.direc-
+.4ion as.said.couch roll.to-cause said.vanes thereon
-:to-urge the stock :within said. vat towards.said-mix
" for.increasing. the .consistency.-of the.thickened
5: -stack received by .said.couch roll.and also:to-cause
.- said- compartments .to:carry stock .from .within
.. said.vat across said.overflow outlet to.said.dis-
..charge.trough, and.means.for varying.the.speed
of rotation-of said transfer roll in accordance with

10 -the desired relative. proportions of the thickened

stock-discharged to.said trough from said ecouch
.roll and the more.dilute. stock discharged to.said
..trough over said.transfer roll :
" 8. In the.apparatus for regulating the consist-
15 -ency-of the thickened stock delivered.by.a. stock
“thickener including a vat-adapted to be filled With
- stock. to. be. thickened and. having. a. discharge
-trough and. an overflow outlet to said trough; a
-;eylinder..mold mounted for. rotation within sdid
00-:Vat and & covch Toll supported in driven contact
with said, cylinder. mold.to form a nip therewith
- adjacent and above the level of said outlet and
- &idapted to receive thickened stock from sdid.cyl-
" ifider.mold for discharge to said trough, the im-
25 provement comprising the combination'of 3 trans-
-fer roll having generally straight vanes extending
“lengthwise ‘and substantially’ parallel. with “the
axis thereof to form a plurality ‘of circumiferen-
. tinlly separated compartments around.the surface
36" thereof, means ‘supporting said ‘transfer-roll for
‘rotation about an‘axis between said hip and-sdid
_overflow ontlet in spaced relation with”the sur-
. faces ‘of ‘said ¢ylinder mold ‘and said couch’roll
~“ghid inthe path of flow of stock over'said overflow
35 olitlet, a curved lip~on said “ovérflow outlet ‘ar-
“farged in_substaritially concentric relation with
“*the axis of said transfer Toll ahd in running clear-
.ance with said vanes:on said transfer roll,"said
““1ip being.of substantially the same angular ex-
40 tent as the motth of ‘each said compartment for
“rsubstantiglly. preventing  flow “of * stock “between
“~gaid transfer roll and'said lip, means for rotating
“~szid transfer roll to causesaid compartments-to
“-ha” successively filled with stock: withinsaid-vat
45-and to carry said stock over saidlip for discharge
. “into.said trough, and means for:varying thespeed
~fof*rotation of said-transfer roll"to regulate”the
rateof ‘discharge of sdid stock over-said lip.
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