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UNITED STATES

JOHIN HOYT, OF MANCHESTER, NEW HAMPSHIRE.

"~ PULP WASHING AND BLEACHING MACHINERY.

SPECIFICATION forming part of Letters Patent No, 412,258, dated October 8, 18882,

Application filed April 15; 1389,

Serial No, 307,271, (No model.

To all whom it may concermn:

Be it known that I, JoEN HovyT, of Man-

chester, in the county of Hillsborough and | |
- One advantage of such general apparatus 1s

State of New Hampshire, have invented a

new and useful Improvement in Pulp Wash- |

ing and Bleaching Machinery, whichimprove-
ment is fully set forth in the following speci-
fication, |

This invention relates more particularly to
machinery for washing and bleaching wood
fiber prepared for pulp by treating with soda,
or other chemicals, but the improvements
which constitute thesaid invention, orgomeof
them, are applicable to pulp-treating machin-
ery in general for washing, breaking, beat-
ing, extracting lyes, cutting, mixing, bleach-
ing, dyeing, reducing, and other operations
in which a circulation of paper-pulp is main-
tained in the vat. |

In ordinary washing-machines the pulp to
be washed is circulated in a vat around a
partition by means of the beater-roll whose
bars act like the blades of a paddle-wheel
and 1ift the pulp over a sort of dam extend-
ing across the channel on one side of the par-
tition; and the water is constantly drawn off
from the pulp at one or more points by the
washers composed each of a revolving screen
or sieve, which is partly immersed in the

30 pulp, so as to strain the fibrous portion from
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the water, and of means for discharging the
water from the inside of the screen or sieve.
The beater-roll is, however, expensive, and
the arrangement of such a roll in connection
with a back fall is notcalculated toimpart as
powerful a circulation to the puip as may be
desired. ' o
According to the present invention, inex-
pensive means are provided for securing a
strong circulation. With this object a pro-
peller-screw is combined in such a way with
a suitable divided or partitioned vat that it
circulates the pulp in the vat around the
partition, or a centrifugal or other suitable

rotary pump or a forcing apparatus In gen-

eral adapted to operate when entirely im-
mersged in the pulp, may be employed. The
propeller-screw is, however, much the best
appliance, as well becauseof its churning ac-
tion as because of its ease of running, small
liability to clog, ready application and simplie-
ity, and its useis included specially in thein-

vention, which extends nevertheless to the em- |

t one side of the

ployment of foreing apparatus in general, (of

which the screw is one form,) adapted to op- 55

erate when entirely immersed in the pulp.

that a small apparatus may be arranged to
operate at or near the bottom of a compara-
tively deep vat, in which position it 1S more
effective in preventing deposit of the fiber

' than when placed at the surface, and has
' not the same tendency to spatter or throw

out the pulp. It is not as important, there-

 fore, to have the vat or any considerable por-

tion of it covered, which covering is a disad-
vantage, as excluding light and air. The
propeller-screw or other forcing apparatus
operative with complete immersion 18 in-
cluded in the invention as well when con-
nected with the vat by suitable conduits as
when placed directly in the vat.

The passage or pascages in the vat from
the discharge side of the propeller-screw or
forcing apparatus around the partition to the
inlet side thereof are preferably of even or
practically even depth throughout, so as to
afford an unimpeded flow to the whole stream
of pulp, instead of requiring it to pass in a
sheet or thin stream over a dam or dams in
such passage or passages. | |

A further improvement consists in employ-
ing a partition with an opening through or
around it for the passage of the pulp from
_ partition to the other and a
forcing apparatus at the opening either in
the same or near and opposite it or in other
equivalent relation thereto for passing the
pulp through the opening. The spaces on op-
posite sides of the partition are in communi-

6o
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cation with each other by a suitable return

passage or passages, 86 that the pulp may
flow around to be again passed through the
partition by the forcing apparatus or pro-
peller-screw. In connection with this parti-
tion forcing apparatus of any ordinary or
suitable description may be employed to pass
the pulp through the opening, and the inven-
tion extends to such general combination;
but it is most useful to employ a foreing ap-
paratus operative when fully immersed in
the pulp, and a propeller-serew in particular,
which is specially included in the invention.

The partition or division provided with an
opening through or around it may be ar-
ranged in various ways, and is included in

95
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- the invention, irrespective of the precise ar-
rangement; but the following ar ra,nﬂ'ements
are adopted in practice and eonstltute sever-
ally and collectively, special features of the
invention which may be used or disused with-

out departing from the more general orlead-

IO
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ing features thereof, namely: First. The par-
tition is placed vertically and extends from |
the bottom of the vat upward, and is pro-

vided with an opening at a suitable distance
below its upper edge, the nearer the bottom
of the vat the better; second, the opening
through or around the partition is placed

at a suitable point between its ends, the
nearer the middle the better, and a pas-.
sage or conduit for the return of the pulp is
provided at each end of the said partition,

so that the pulp which is piled up by the

-~ action of the forcing apparatus flows in both

20
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directions, and an equal charge of pulp 1s
thus more rapidly circulated with the same
expenditure of power; third, at the upper

part of the vertical partition, at one or more

places or along its. whole lenfrth an overflow
is provided below the edge of the vat at the
part where the level of the pulp is raised by
the forcing apparatus, so that if the latter’s

action should be too energetic the pulp will

~ flow back by the overﬂow and not be forced

30

~iently be explained in connection with the
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the invention.
“longitudinal seetmn
nal section on line 72 2 of I‘10' I. Fig. III 1S a

out of the vat. _
features in addition which can more conven-

drawings. In the vat one or more washers
of any ordinary or suitable construction are
placed in the circulating pulp. DBeaters or
pulpers and agitators or mixers (or either of
them) may be placed in the vat with or with-

out the washers,and the same is true of other |

appropriate apparatus of known or suitable
construction for acting on the pulp. In em-
ploying the propeller-screw additional agitat-
ing or mixing devices may be applied to the
shaft the use of obhquely -set arms, arranged
at dlfferent angles so as to-act upon the pulp
first in one dlreetlon and then in the other,
being preferred.

In the acecompanying drawings, which form
part of this specification, Figure I is a plan
of a machine constructed in aecordauce with

Fig. II 1s a longitudi-

~ eross-section on line 2 7 7, a,nd Flgs 1V and

55
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Y are diagrams of modified arrangements.
In the vat A, which may be of any suitable
shape, but which, as shown, is an oblong ves-

sel with rounded ends, 1s placed the propel-

ler-screw or forcing apparatus B, operative
with complete immersion, and the pulp-wash-
ers C of any suitable description. Asshown,

the diameter of the propeller-screw B is con-.
siderably less than the depth of the vat A,
and sald propeller-screw is placed close to
the bottom of the vat,so as to act upon the
underlymn* pulp and mamta,m the whole in
- ¢irculation.
The shaft 1,on which the propeller-screw is |

There are also some special

Fig. I* is a detail view in

]

- in a lateral extension D’ of the partition D-ex-
tending to the adjacent side wall of the vat,
“as indicated in Fig. V, and in eithetr case the
pulp would be forced to travel the whole

forcing apparatus.

412,258

fastened, passes through stuffing-boxes 2 in

the sides of the vat A, and is provided on the

outside with a shaft stand or bearing 3 and

a belt-pulley 4 at one end and a set-screw 5 at

the other end:; but other convenient means
may be used for supporting and revolving

the propeller-screw or forcing apparatus b.

The washers C are supported in bearings 6

70
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on the wall of the vat A and on the partition

D, by which the vat A is divided, and they
are driven from the shaft 1 by the belts 7

and gears 8; but any convenient supporting
and driving means may be used. 'I'he outer
endsof the washer-shaft are shown supported |

in bearings on stands 9.

8o

The paltltlon D, Figs. I 11, and ITI, forms

‘a division between the two parts of the vat,
and itis provided with an opening 10, through -
which the pulp 1s passed by the action of the

forcing apparatus or propeller-screw B. Pas-

sages or conduits 11 connect the spaces on

opposite sides of the partition or division D,
s0 that the pulp may return fo the screw-or

altered so that the pulp flows around by the

The pulp being passed
‘through the opening 10, the normal level is

90

return- pa,ssan'es 11 to be again forced through

the opening 10. Asit flows past thewashers

C the foul water is drawn off by said wash-
ers, as is well understood.

Various arrangements of partitions or di-
visions with suitable openings and return-

passages may be employed; but, as shown,

the partition or division D extends upward
from the bottom of the tank and the opening

95
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10 1s placed near the bottom of the vat or'as |

much below the upper edges as may be, and

the return-passages are formed in part by the

spaces left between the ends of the partition .
- As shown; also, the passages
from the discharge side ot the propeller-screw
or forcing appamtus around the partition to
the inlet side of the said screw or apparatus

and the wvat.

are of even depth throughout, and thus af-

ford an ummpeded ﬂow to the whole stream

of pulp.
The opening 10 and the forcmw apparatus
B might be placed at one'end of the vat, the

Vert.ieal partition being extended to the end

105
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wall, as indicated in Fig. IV; or it might be

120

length of the vat or of the partition D before

1t would find a passage to return; but by
placing the opening 10 at a suitable distance
from both ends of the partition D and pro-

125

viding passages at both ends, as shown in

Figs. I, 11, and 111, the pulp, under the action
of the:
flow in both directions, and each current is

compelled to travel only half the length of

the vat or of the partition.
It will be observed that in Flb
as in Fig. I, the shaft 1 is transverse to the

length of the vat A, which is divided longi-

screw or forcing apparatus B, may

; IV, as well

130
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tudinally by the vertical partition D, and

this is preferable to arrangement of the

shaft lengthwise, as it allows the employment

of a shorter shaft supported at both ends.
The mashers in Figs. IV and V may be

placed in any desired part of the vat, and if |
more than one be used they may be on the

same or on opposite sides of the partition D.
The vertieal partition Dismade (see Fig. 111)

with its upper edge 12 below that 13 of the

vat on the side where the pulp is highest, so

as to form an overflow by which the pulp, it

its level be raised excessively by a too ener-
getic action of the propeller-screw or forcing
apparatus, will return directly to the oppo-
site side of the vertical partition, instead of
running over the edge of the vat. The over-
flow might be formed, of course, by an open-
ing or openings at or near the top of the dam,
if it should be desired to have the top of the
latter higher. -

The propeller-screw B, as shown, is placed
in the opening 10 in the partition in a tubeor
a tubular casing 14, whose length is somewhat
greater than that of the screw. One advan-

tage of this tubeis that it prevents the screw

from spattering the liquid or pulp when fill-
ing the tank before the level is raised suthi-
ciently to immerse the serew. It also gives
a better draft to the serew. It can be made
in various ways; but it should consist of or
be provided with a renewable lining, as it 18
subjected to considerable wear by the con-
stantfriction of the pulp thereon. Asshown,
the tube is formed by lags or strips of wood,
which are fastened inthe partition D. Mold-
ings 15 may be placed on the ends of the tube
when it projects, so as to avoid dead-spaces
in the vat. |

With the same object of &Voiding'dead-

spaces, it is preferred to build the vat A with

sides re-entrant at 16 at one or both ends of
the shaft of the propeller-screw.

Begside creating a circulation, the propeller-
screw exerts a certain beating or mixing ac-
tion on the pulp. 'Toincrease this action ad-
ditional agitators may be provided. As
shown, stirring or beating arms 17 are fixed

on the shaft of the propeller-screw B, 80 as

to be supported and operated thereby; but
they may be otherwise supported and oper-
ated. Preferably the arms are flat and set
oblique to the shaff, some turned one way,
some the other, so as to move the pulp back
and forth, and thus more thoroughly heat
and mix the same. | . |
Two washers C are shown, but one or more
may be used, they being placed at any con-

- venient points in the vaft.

The improvements are shown in what 1s

considered their best form, buit are claimed

as well generally as in that form.

I claim as my invention or discovery—

1. In combination -with a partitioned vat
and pulp-treating apparatus therein, forcing
apparatus, operative with complete immers

sion, arranged in the vat for creating a circu- |

| lation therein around the partition, substan-

tially as deseribed.

2. In combination with a pa;i*titioﬁé.d vab

and a pulp washer or washers therein, a pro-
peller-screw or forcing apparatus, operative
with complete immersion, arranged in the vat

for creating a circulation therein around the
| partition, substantially as described.
3. In combination with a vat and a pulp

75

washer or washers therein, a propeller-screw

or forcing apparatus, operative with complete
immersion, arranged in the vat for creating a
circulation therein, and an additional agi-
tator or agitators also in said vat, substan-
tially as described.

4. In ecombination with a vat and a pulp
washer or washers therein, a propeller-screw
or forcing apparatus, operative with complete
immersion, arranged in the vat for creating a
circulation therein, and an additional agi-
tator or agitators provided with arms set ob-
liquely at different angles, so as to throw the
pulp back and forth in opposite directions,
substantially as deseribed.

5. In combination with
and pulp-treating apparatus therein, a pro-
peller-screw set in the vat below the pulp-
level for creating acirculation therein around
the partition, substantially as described.

80

gc:

a partitioned vat

95

6. In combination with the pulp-vat, a par- -

tition provided with an opening, a propeller-
screw or forcing apparatus at the opening,
whereby the pulp is foreed through the said
opening from one side of the partition to the
other, and a return passage or passages con-
necting the spaces on opposite sides of said
partition, substantially as described.

7. In combination with the pulp-vat, anup-
right partition provided with an opening ata
distance below the top, a propeller-screw or
forcing apparatus, operative with complete
immersion, arranged at said opening, and a

return passage or passages connecting the

spaces on opposite sides of said partition, sub-
stantially as described. |

3. In combination with the pulp-vat,a par-
tition provided with an opening at a distance
from both ends of said partition, a propeller-
secrew or forcing apparatus at said opening,
whereby the pulp is forced through the same,
and return-passages around both ends of said
partition, substantially as deseribed.

9. In combination with a pulp-vat, an up-
right partition provided with an opening
therein, a propeller-serew or forecing appara-
tus at said opening, a return passage or pas-
sages between the spaces on opposite sides of
the partition, and an overflow by which the
pulp can return directly to the first side of
the partition rather than run out of the vat,
substantially as deseribed.

10. In combination with an oblong vat di-
vided longitudinally, a propeller - serew or
forcing apparatus, operative with complete
immersion, placed at an opening in the lower
part of a vertical partition in said vat, and a
return passage or passages around the end

f
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or ends of the partition, substantially as de-
seribed.
11. In combination with an oblong vat, an

upright longitudinal partition provided with-

an opening therein, a propeller-serew set in
said opening and mounted on a shaft trans-

verse 1o the said vat and partition, and a re-

turn passage or passages, substantmlly as de-
seribed.

12. In combination with a vat, an upright
partition provided with a tube or tubular cas-
ing opening into the vat on opposite sides of
the partition, a propeller-serew not substan-
tially longer than said tube or tubular casing
set therein, and a return passage or passages,
substantially as described. |

13. In combination with a vat, a partition
provided with an opening therein, a renew-
able lining to said opening, a propeller-screw
in said opening, and a return passage or pas-
sages, substantially as described.

14. The pulp-vat provided with re-entrant
sides, & vertical partition transverse to the
line connecting said sides, and return-pas-

-sages at the ends of said partition, in combi-

nation with a shaft across the vat at the re-
entrant portion of the sides and a propeller-
screw at an opening in sald partition, sub-
stantially as desecribed.

15. The combination, with the pulp-vat pro-
vided with a partition and passages or con-

1 Iy

412,258

- duits for the circulation of the pulp, of a pro-
peller-screw in said vat, and beating or mix-

ing arms mounted on the shaft of said SCrew,
substa,ntlally as described.
16. The combination of the pulp-vat, a pulp

washer or washers therein, a vertical partition

provided with an opening at its lower part, a
propeller-screw at said opening, and a return
passage or passages, substantially as de-
scribed.

17. The combmatlon of the pulp-vat, a pulp
washer or washers thereln, a vertical partition
provided with an opening at its lower part, a
propeller-screw at said opening, & return pas-

40
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sage or passages, and beating or mixing arms °

the latter, substantially as described.
18. The combination, with a partitioned vat
and pulp washer or Washers, of a propeller-

screw for creating a circulation in said vat

around the partition, the passage or passages
from the discharge side of said screw around

the said partition to the inlet side thereof be-

1ing of even depth,substantially as described.
In testimony whereof I have signed this

specification in the presence of two ﬂubscmb—

ing witnesses.

J OHN HOYT.

Witnesses: - .

PHILTP MAURO,

CHARLES J. HEDRIOK

xed with the propeller-screw on the shatt of |
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