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HENRY BLACKMAN, OF NEW YORK, N. Y.

PROCESS OF AND APPARATUS FOR MANUFACTURING PAPER-PULP.

SPECIFICATION forming part of Letters Patent No. 369,835, dated September 13, 1837,

Application filed Sepiember 4, 1886.

Serial No. 21:’3,?36. | '(.Nolrﬁudel.)

To all whom it ma J CONCerv:

Be 1t known that I, HENRY BLAOKMA\T
citizen of the United States, residing in the
city, county, and State of New York, have in-
vented certain Improvements in Processes of
and Apparatus for Manufacturing Paper-Pulp,
of which the following is a specification.

This invention relates to the making of pa.-
per-pulp from straw, wood, and other fibrous
substances. It pertains more particalarly to
the laterstages of the manufacture of the palp
after the fibrous material has been disinte-
crated by any of the processes heretofore

- ls_ nown, being designed to Supersede the beater-
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~water through what I call an

of fiesh water or other liquid.

engine herebofme used.

Accordmﬂ to my present invention I mke
the fibrous matter after the fibers have been
separated by other processes and pass it with
‘tagitator,’’.
which consists, essentially, of an extended pas—-,

sage provided with obstructions, against which
the carrent of water carries the fibrous mat-
ter, to such eifect that on emerging therefrom
the fibrous matter and water are reduced to a
homogeneous pulp, the fibers of which no
longer cling together 1n irregular masses, but
are scp%mted and diffused throun*h the water
in a condition of flocculence. I pass the fibers
through one or more of such agitators. When
more than one is used, I prefer to drain. the
water from the fibers after they leave thefirst
and before passing them into the second agi-
tator, and to wash them with fresh water or

with water containing any suitable materials,

by meaus of a rinsing and conveying appara-

tus consisting of a series of perforated buckets,

in which the pulp 1s carried upward while
water 18 sprinkled on 1t and runs through it.
Before the fibers are pfa.ssed through Lhe sec-
ond agitator they are mixed with a quantity
My agitating
process greatly facilitates the bleachmg of

the pulp, which is readily accomplished by

mixing the pulp with a bleaching-liquor be-
fOI.e.fOIGI[lU‘ 1t through the aﬁ'ltatm In addi-
tiou to the mere agibabion of the fibers by fore-

~ ing them against obstructions in the agitator,
I provide also, by preference, for their more
- foreible agitation in one or more of the agita-
tors by means of a manipulation of the agi-
tating obstructions, these being connected to
a source of power and vibrated or rotated or

50
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1eelproeated or Othermse moved against the
pulp in order to ehum the fibers and beat
them apart. |

The preferred construction of agitator con-
sists of a casing, with passages extending back

. and forth, and transversely-corrugated plates

set. into each of the passages, between which
plates the liquid must flow, and the alternate

plates connected together and reciprocated by

appropriate mechamsm in & longitudinal di-
rection, while the intervening p]ates areeibher
stationary or are 1*eciprocated in a contrary
direction. I further provide a means of me-
cha,mcally drawing apart the fibers, in order

to insure the isepmatmn of such ﬁbBIS as ad-

here together too tenaciously to be separated
by the gentler process of agitation. This ap-

paratus, which I call the “*scrubber,’’ consists

of two sets of brushes, one set beingstationary
and the other set moving over it, preferably
by being mounted to revolve within the sta-
tlonary brush, both being cylindrical.
pulp 18 caused to flow through the Sp:::we ‘be-
tween these brushes.

In my application for p’btent for “11111}1“01?6-
ments in disintegrating fibers and manufac-

The
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turing paper- pu]p 7 filed May 17, 1886, I have -

disclosed 2 novel mebhod of {llsmhenm,tmn by

first digesting the fibers and then blowmn' the

{ibers w1th water out from the dl“‘BStIHW Ves-
sel under heavy pressure and at a hloh tem-
perature into a vacuum-chamber, in which a
sufficient rarefaction 1s continuously main-
tained by means of a pump or exhauster. The
process described in that application isthe one
which 1 prefer to use in connection with my
pre.‘nent invention.

1 will now proceed to descmbe my invention
more in detail, in connection with the acconi-
panying dr&wings, wherein— -

Figure 1 18 a side elevation, partly in sec-
tion, of a complete apparatus for manufactur-
Ing paper-pulp according to my said previous
application and my present invention. Fig. 2
18 an elevation and vertical mid-section of the
portion of the apparatus to which my present
lnvention pertains,on a largerscale. Iig. 3 1is
a vertical section of the agitator and serubber,
on a still larger scale; and Fig. 4 is-a horizon-
tal section thereof. Fig.b 1sa plan of the ap-
paratus shown in Fig. 2, on the same scale as
Fig. 1. Figs. 6 and 7 are diagrams.
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Figs. 8,



and 10 are fragmentary views illastrating |

| -modlﬁcatlons of the agitator.

IO

Referring to Fig. 1, A 18 the digester. Bis

‘the vacuum- chamber. - C is a a grit-separator.

D 1s a force-pump for dmwing off the fibrous
matter and water from the grit-separator and

forcing itthrough the agitator. K is a suction-

pump for maintaining the vacuum in the vac-
uum-chamber. F is the agitator. G is the

scrubber,which ishere constructed in the same

casing with the agitator. H is the pulp-

- drainer or conveyer for draining and rinsing
‘the pulp. 1Iis a force-pump, and B’ is a sec-

IS

20

ond agitator.
The digester A, Vaeuum-chamber B, and
grit-sep,arator Care by preference constructed

according to another application executed by

me this day, and the processes of digesting and
blowing off are preferably practiced as de-
tailed in that application. It is sufficient for
the purposes of this application to state that

. the fibrous material 18 placed in the digester
- A and boiled under pressure or under vacuum,

20
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or both, to soften and separate the fibers and
eliminate the impurities, and that, finally, the
pressure is raised, an outlet-valve, L,is opened,
and the fibrous matter and water are foreed

~out through pipe L' and into the vacuum-

chamber B, which they enter through a comn-
tracted nozzle and on passing through said

"nozzle the steam and water in the interstices

of the fibers, being relieved of pressure, sud-

denly exPand whereby the fibers are forcibly
torn apart. T'he vacuum is maintained by op-
erating the suction-pump E, and by showering
water into the vacuum-chamber to condense
the steam. By means of this water the fibrous
matter 13 washed into the grit-separator C,
where 1t passes through a succession of tr aps,

1n which the heavier particles of sand, grit,

pieces of knots, &c., are precipitated, and the

- fibrous maftter and liquid are drawn off to the

49
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force-pump D. This is the preferred method
of disintegrating and otherwise treating the

itbrous matter before subjecting it to the treat |
‘ment contemplated by my pre&ent Invention;

but any other known or -suitable method of
disintegration may be used instead.

- According to my present invention the
fibrous or pulpy matter and water or other lig-

uld are forced by the pump D through the agi-
tator I and scrubber G, after which the pulp
18 drained, rinsed, and again forced, mixed
with fresh 11qu1d thl ough the second afrlmtor
F'. Iwillproceedto descrlbe these appar atus
in their order.

The agitator F is constructed with an outer
box or casing, A, 1n which are fixed alternate
partitions &' 7/, wher eby is constituted a zig-

- 60 zag or back- and-forth passage, Q, as c]early

mdw&ted in Jig. 3. In this passage Q are
placed any kind of agitating obstructlons i 4,
adapted to impede the flow of the liquid pulp
through the passage and causea movement or

65 circulation of the fibers relatively to one an-

~other. These obstructions may be fixed or

369,835

‘able in the first four sections of the passage Q,

and are fixed in the remaining sections thereof.
The obstructions shown consist of sheets or yo

plates of corrugated metal, with their corruga-
tlons-ar ranwed tlansvelsely to the dlrecblon of
flow of hqmd through the passage. These
plates are set close together, so that the fibers
in flowing between them will be caused toim- 7

C.r '

plnge against their convex or projecting cor-

rugations. 'The plates in the first four sec-
tions of the passage (Q are alternately station-
ary and movable. The stationary plates ¢ 4
are fixed in place within the casing. The 8¢
movable plates ¢*i* are arranged to slide in
orooves at the sides of the casing, or other-
wise mounted so that they may slide or move
longitudinaliy in the spaces between the iixed
plates. Their upper ends are connected to a 8;
cross frame or head, 5.- This head is mounted
on a vertical rod, 5/, which extends up through
a stufting-box, and 18 jointed at its upper end
to a pitman, &', which embraces a crank, k, on

i a rotary shaft, {. This shaft has two cranks go

oppositely placed, one being connected to the
movable plates in the first and second sections
of the passage Q,and the other to the movable
plates in the third and fourth sections of the
passage. As one set of plates moves up the g5
other moves down, and vice versa. If more
than foursections of the passageare fitted with
movable plates, there will be one or more ad-

“ditional cranks, pitmen, and rods. Any other

suitable mechanism may be used to recipro- 100
cate the movable plates. The intervening
plates may also be made movable, reciprocat-

1ng oppositely to the plates ¢ ¢°, in which case

some mechanismsuch asthat Shown may beap-
plied .to move them. | 10§
- In Fig. 3 I have shown an agitator hawmg
seven sections to its passage Q, four of which

are fitted with movable plates and the remain-

ing three with fixed plates. The latter have
their plates arranged as shown in the dia- 1ro
oram, Kig. 6, so that the ligquid fiows through

in a sinuous Sheet, moving from side to s_ide,

and Impinging in 1ts passage against the sa-
lient projections on alternately opposite -
sheets. The forcing of the pulp through 115
these sinuous spaces efiects a gentle agita-
tion, causing the fibrous particles to move

one upon another and gently working apart
any fibers that may be clinging together.

In the first four sections of the passage there- 120
spective plates have at one time the relative
position shown in Fig. 6 and at another time
that shown in Fig. 7, being continually shift-
ing from one position to the other. The
stroke of the movable plates should be equal 123
tothe combined widths of several corrugations,

and they should be reciprocated at sufficient
speed to effect a somewhat violent agitation of

the liquid. The continual and rapid changes

of shape of the passages between the plates, 130
due to their reciprocation, acts to dash the liq-

uid passing through them against the corruga-
tions, to thréw it from side to side, and to churn

movable - Ashereshown,they are partlymov- | it and beat it until the fibers are separafed



369,835 S 3

from one another and cleansed by their attri-
tlon against one anosher and by the rinsing of

the liquid past them.

1O

13

rupt angles.

The separation of thefibers by the agitation
of their liquid vehicleis the object of this pro-
cess, and this agitation may be effected in va-

rious ways, either by movable obstruections

moving against the liquid, or by stationary ob-
structions against which the liquid is forced,
or by the forcing of the liquid in a rapid
stream through a passage having frequent ab-
Fig. 8illustrates a modified con-
struction of agitator on the latter principle.
Fig. 9 shows an agitator consisting of a ¢6il
of pipe, the pipe being filled with stationary
obstructions. Barbed fence-wire is here used
to form the obstructions. Inmy saidapplica-

- tionfiled May 17,1886, I haveshown an agitator

20

consisting of a coil of pipecontaining wire heli-
ces. The pipe or passage may contain any ir-
regular obstractions that are snited to the pur-
pose—such as trimmings of sheet metal, bits

- of wire-gauze, and the like—provided only

25
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that they will not pack with the pressure of
the current, nor form pockets in which the
fibers will precipitate and choke the passage.
Fig. 10 illustrates a good construction, con-
sisting of diaphragms ¢ ¢, of woven wire, in-

~serted transversely of the passage at intervals.

From the agitator the fibers pass to the

scrubber G. (Shown in Figs. 2, 3, and 4.)

The serubber is here shown as constructed in
the same casing as the agitator; but this is not
essential. The agitator-passage Q terminates
at the top of the casing, and from this the pulp
flowsacrossthetop of two eylindrical passages,
R R, down these passages to the bottom of the

~casing, and thence to the outlet G'. The pas-

sages b I} are clothed with bristle brushes,
and 1n each passage is set a revolving cylin-
der, T, which is clothed exteriorly with bris-
tle brushes.
on shafts T" T, having bearings at top and bot-
tom of the casing, extending out at the top of
the casing through stuffing-boxes geared to-
gether, and connected by a belt or otherwise
with a source of power, in order to be rotated.
One of these shafts is also, by preference,
geared to the shaft 7 of the agitator.

The stationary broshes in the ecylindrical
passages kv R and the moving brushes on the

rotating cylinders T T are arranged to bareély

touch each other as the cylinders revolve.
The pulp flowing down through the annular
space between the two sets of brushes is acted
upon thereby, any fibers which may be still
clinging together being thus drawn apart.

I'he gerubber acts to complete the disinte-

gration and separation of the fibers, doing all

that 1s left undone by the agitator, and the

- pulp comes from it with its fibers redaced to

b8

a homogeneous floceulent condition. The

- serubber might be used alone, without the

agitator, or it might be arranged to act first

upon the pulp, passing it then to the agitator;

but I prefer the arrangement shown. |
The scrubber may be modified 1n various

| brushes or by other equivalent device.

at one side by a pipe, p”, Fig. 5.
| pulp 18 drained of the liquid which has ecar- =
ried it through the agitator and scrubber, and

The cylinders T T are mounted

! W&}fs'. All that i1s essential ig, that the pulp

shall be acted upon by moving brushes while
1t 18 held by stationary (or oppositely-moving)
Wire
brushes might be used, or one set of brushes
might be of wire and the other set of bristles,
or one set might consist of teeth similar to

those on a curry-comb, while the other consists’

of bristle or other brushes. The movement
might be reciprocating instead of rotary.
Fig. 11 illustrates a serubber having three
rectangular compartments, R R, clothed inter-
nally with bristle or other brushes, with three
flat plungers, T T, working in them, and
clothed externally with brushes, the three be-
Ing connected by a cross-head to a rod, m,

which passes out of the casing through a stuff-

Ing-box, and is connected by
crank, m/, on a shaft, T". S

From the scrubber the pulp passes to the
pulp drainer or elevator H, by which 16- 18
drained and rinsed. The outlet-pipe G’ en-
ters a box, H', and a conveyer, consisting of
an endless belt carrying buckets n #, runs with
its lower end in this box and with its upper
end over a hopper, U.
under the lower roller, they scoop up a quan-

& pitman to a

tity of pulp and carry it up the incline until,

1n passing around the upper roller, they dum p
1t Into the hopper, as is customary in elevat-
Ing-conveyers. The buckets are made with
perforations, preferably on the side. toward
the belt, in order to act as strainers, the water
being drained from the pulp and passing
through the belt, whereitis caught by a screen-
plate, p, arranged inside the belt, and carried
to a gutter, p’, whence it is conducted away
' Thus the

which by this time has become impure. In
addition to this draining, the pulp is rinsed
with fresh water, which is sprinkled into the
buckets as they ascend from a perforated
pipe, ¢, arranged in front of the ascending

side of the conveyer. Thewater flowsthrough
‘the pulp in the buckets, and is drained out at
the back thereof, escaping with the impure

liquid by the gutter p” and pipe p”. By this
rinsing the pulp is rendered quite clean, and

/%

75
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As the buckets pass

95

EOC

110 -

115

18 1n condition for use by the paper-maker, if

brown paper or wrapping-paper is to be made;
but for finer papers it should pass through an-
other treatment-—namely, the forcing through
another agitator, I, in connection with a
bleaching-liguid. o R
A stream of water or bleaching-liquor is di-

-rected into the hopper U from a pipe, Y, and

120

125

washes the pulp down the pipe u to the force-

pump I, which forees it out by pipe « and
through the agitator ¥’. This agitator is de-

signed more for effecting a thorough union of
the fibers with the liquor than for separating
the fibers, and hence has no moving obstrue-
tions, but consists simply of an extended pas-
sage containing corrugated plates or fence-
wire, or twisted strips of metal, or any other

137
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obstructions that are calculated to agitate the | boiling or other disintegrating or softening

current of pulp and liquor as- it is forced
through them and cause a thorough circula-
tion. By this treatment the pulp is bleached
very thoroughly and rapidly. Itis then de-
livered through pipe U’ to a second drainer
or conveyer, H? by which the bleaching-liquor
isdrained out and saved to be used over again.
This drainer is constructed the same as the
drainer H, except thab its outlet-pipe (lettered
Y’) for conveyingaway the liquor drained from
the pulp extends to a circulating-pump, Y",
which delivers the bleaching - liquor back
through the pipe Y to the hopper U. The
bleaching-liquoristhus used repeatedly. Some
fresh water is mixed with it in the drainer H*
while rinsing out the bleach from the pulp.

" The Dbleaching-liquor may be strengthened

20

25

from time to time by introducing fresh chemi-
cals through a pipe, r, Fig. 2. After being
thus bleached, drained, and rinsed the pulp is
mixed with fresh water from a pipe, ¢, Fig. 1,
and is washed down a pipe, v, to a pump, J,
which forces it through a third agitator, F”,
Fig. 1, the purpose of which 1s to dissolve out
of the fibers every vestige of bleaching chemi-
cal. Itis finally delivered through pipe V' to

~areceiving-trough, V, by which it is supplied

30

through any one of several outlets, Fig. 5, to
one or more ‘‘wet machines,’”” X,

The wet machine is well understood in the |

paper-maker’s art, and I have not thought 1t

~ necessary to illustrate it in detail, nor to ex-

35

40

‘draining it of its liguor.

plain it further than to say that it is used to
form thepulp intoa continuous web or *‘felt,’’
The felt 1s carried
away to be dried and sold, or is conduected to a
paper-machine to be immediately made into
paper. - Any other device for finally working
up the pulp into felts or otherwise may be
used in place of a wet machine. |

It will be observed that by my present in-

| vention the disintegrated fibrous matter 1s

45

beaten and worked into a c¢lean homogeneous
flocculent pulp without once exposing 1t to the
air until it is drained and rinsed, and by a

rapid, continuous, and progressive process.

" This I consider a marked improvement upon

50

“impurities are liable to oxidize in the

55
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the pulping by means of the beater-engine,
wherein the pulpis exposed to the air and its
ibers

and foreign particles are liable to get into the
pulp. My process avoids such discoloring of
the pulp, saves bleaching, and produces a
pulp with longer fiber, since there 1s no cut-
ting of the fiber, as in the beater-engine.

- The vacuum-chamber B and grit-separator

'C may be omitted in practicing my present

invention, and instead of forcing the liquid
through the agitators and scrubbers it may be
drawn through by suction. o |
- Fig. 12 shows an apparatus wherein the di-
gester connects directly with the agitator I,
and a pump, D, is connected between the agl-
tator and the scrubber G.

T am well aware that fibrous matters have

process by means of mechanical agitating or
stirring devices therein. My invention has
no reference to this stage of the process, but

applies only to the pulping of fibers already

disintegrated, or nearly so, by suspending
them in a liquid vehicle and agitating the liq-
uid.

I claim as my invention— -

1. The improvement in the art of making
paper-pulp, which consists in first disintegrat-
ing fibrous material, and subsequently pulp-
ing the ‘disintegrated fibers by suspending
them in a liquid vehicle, and agitating the liq-
nid by forcing it through a passage containing
obstructions or deflections, thereby causing a

relative movement of the fibers, whereby the

latter are gently worked apart and reduced to
a condition of pulplness.

2. The improvement in the art of making
paper-pulp, which consists in first disintegrat-
ing fibrous material by boiling with a solvent,
separating the disintegrated fibers from the
solvent, and subsequently pulping them by
suspending them in a liquid vehicle, and agi-
tating the liquid by forcing it through a pas-

75

QO

sage containing obstructions, thereby causing

a relative movement of the fibers, whereby the
latter are gently worked apart and reduced to
a condition of pulpiness. |

8. The improvement 1n

tended passage containing corrugated plates,
whereby
through which the liquid flows, carrying the
fibers against the projecting corrugations.

4. The improvement in the art of making
paper-pulp, which consists in first disintegrat-

95

the art of making
‘paper-pulp,which consists in passing disin-
tegrated fibers with liquid through an ex-

I00

it is subdivided into Sinuous spaces, -

[C5

ing fibrous material and subsequently pulp-
ing the disintegrated fibers by suspending

them in a liquid vehicle, passing the fibers

and liquid through a closed chamber, and agt-

tating the liquid therein by agitating devices
driven by power, thereby causing a relative

movement of the fibers,whereby the latter are

cently worked apart. .

5. The improvement in the art of making
paper-pulp, which consists in forcing disin-
tegrated fibers with lignid through a closed
chamber and agitating them therein by re-
ciprocating corrugated plates driven by
power, between which plates the liquid 1is
forced to flow. . -

6. The improvement in the art of making
paper-pulp,which consists in forcing the fibers

with liquid through an extended passage,

wherein they are first forcibly agitated by
means of moving agitating devices driven by
power and subsequently gently agitated by
passing stationary obstructions contained In
said passage. -
7. The improvewment in the art of making
paper-pulp, which consists in forcing the fibers
with liquid through a passage or chamber and

[IO

[15

120

125

130

over moving brushes, which act to scrub the

been agitated in the digester and during the | fibers.
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8. The improvement in the art of making |

- baper-pulp, which consists in forcing the fibers

~ with liquid through a passage or chamber and

10
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~ the liquid from the
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between opposite brashes, which are moved
relatively to one another and act to scrub the

fibers. |
9. The improvement in the art of making

paper-pulp,which consists in forcing the fibers

with liquid through a passage clothed inter-
nally with brushes and secrubbing them in their
passage therethrongh by brushes filling said
passage and driven by power. -

10. The improvement in the art of making
paper-pulp, which consists in forcing the fibers
with liquid through a passage wherein they

driven by power, and then through a passage

wherein they are scrubbed by moving brushes.
11. The improvement in the art of making

paper-pulp, which consists in forcing the fibers
with liquid through a passage wherein they
are scrubbed by moving brushes, and subse-
quently forcing them through an agitating-

passage, wherein they are gently agitated by
contact with obstructions.

- 12. The improvement in the art of making
paper-pulp, which consists' in foreing disin-
tegrated fibers mixed with a liquid vehicle
through an agitating passage or chamber,
whereby the fibers are cleansed, then draining
. ibers, adding clean liquid,
and forcing again through an agitating passage
or chamber. | | |
13. The improvement in the art of making
paper-pulp, which consists in cleansing the
fibers by forcing them with liquid through &

scrubber, draining off the liquid, supplying

fresh liquid, and foreing through an agitating-
passage. - B
14. The improvement in the art of making
paper-pulp, which consists in cleansing the
fibers by mechanical agitation with liquid and
by serubbing, then draining off the liquid, sup-
plying fresh liquid, and forcing through an
agitating-passage. | |
15. The improvement in the art of making
paper-pulp, which consists in mixing disin-
tegrated fibers with a bleaching-liquor, foreing

the fibers and liquid through a passage con-

talning agitating obstructions, whereby theliq-

uor is brought into intimate contact with the

fibers, then draining oif the bleaching-liquor,
adding fresh water, and forcing the fibers and
water through a second agitating - passage,
whereby the fibers are rinsed and freed from
the residue of bleaching-liquor. B

16, The improved apparatus for manufac-
turing paper-pulp, consisting of the combina-
tion of a digesting-vessel, a pump, an agitator
consisting of a passage or chamber containing

agitating obstructions or deflections, and pipes

- connecting the respective parts, whereby the

ibhers disintegrated in said - digester may be

forced by said pump through said agitator.
17. The 1mproved apparatus for manufac-

turing paper-pulp, consisting of the combina-

tion of a digesting-vessel, a pump, a pipe for |

conducting the contents of the digester to said
pump, awater-pipe communicating therewith,
whereby the fibers discharged from the digester 7o

may be mixed with water and washed to said

pump, and an agitator in communication with
said pump and consisting of an extended pas-

Sage containing agitating obstructions or de-

flections, whereby the fibers and water may be 7z
forced by said pump through said agitator.
13. A pulp-agitator consisting of the combi-

nation of a casing with alternate partitions
‘therein forming a back-and-forth passage for

the pulp, and with agitating obstructions in 8c
said passage adapted to cause an eddying of a

: , , stream of liquid forced therethrough.
are forcibly agitated by agitating devices |

19. A pulp-agitator consisting of the combi-
nation of a casing with alternate partitions
therein forming a deflected passage for the 83

‘pulp, and with agitating obstructions consist-

ing of corrugated plates arranged in said pas-
sage and subdividing it into sinuous spaces.

- 20. A pulp-agitator consisting of the combi-
nation of a casing forming a passage for the ¢c
pulp, corrugated plates in said casing, the al- |
ternate plates being movable relatively to the
others, and mechanism for imparting motion
to said alternate plates. |

21. A pulp-agitator consisting of the combi- 93

- nation of a casing forming a passage for the

puip, corrugated plates fixed longitudinally in
said passage, with their corrugations extend-

ing transversely thereof, movable corrugated
plates alternated with the fixed plates, a re- 100
ciprocating frame connected to said movable
plates and extending outside the casing, and a
rotary shaft having a crank connected to and
reciprocating said frame. -

22. The improved apparatus for manufac- 105
turing paper-pulp, consisting of the combina-
tion of a pump and a serubber, the latter con-
sisting of a casing with a passage through it
for the pulp, and a moving brush in said cas-
ing adapted to scrub the pulp in its passage 110
through said casing. o

- 23. A pulp-scrubber counsisting of the com-

‘bination of a casing forming a passage for the

pulp, stationary brushes clothing said passage,

anid a movable brush-arranged in said passage, 115
whereby the pulp in flowing through passes -
between said stationary and movable brushes.

24. A pulp-scrubber consisting of the com-
bination of a casing, a cylindrical passage
through said casing, brushes lining said pas- 120
sage, and a cylindrical brush arranged to ro-

tate in said passage.

25. The improved apparatus for manufac-
turing paper-pulp, consisting of the combina-
tlon of a pump, an agitator, and a scrubber, 125
connected together, substantially as set forth.

26. The improved apparatus for manufac-
turing paper-pulp, consisting of the combina-

i tion of a pump, an agitator connected to said -

pump, and a draining device connected with r3c
the outlet of the agitator and adapted to free

the pulp issuing therefrom of its liquid vehi-

cle. | | .
27. The improved apparatus for manufac-
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turing paper-pulp, cdnsistiﬁg of the combina- |

tion of a pump, a scrubber, and an elevator

having draining-buckets adapte(] to drain the

pulp of liguid.

28. The 1mproved pulp- dramel consmtmn‘
of an endless belt with perforated elev atmcr-
buckets and a gutter within the belt ada,pted
to catch the liquid from the buckets and dis-
charge it laterally, combined substantially as
set forth.

29. The improved pulp drainer and rinser
consisting of an endless belt with perforated
elevating - buckets, a gutter within the belt
adapted to eateh the liquid from the buckets
and discharge 1t laterally, and a sprinkler ar-

- ranged In {front of the ascending buckets and

20

adapted to throw jets of water into them, com-
bined substantially as set forth.

- 30. The combination, with a pulp-drainer,
of a hopper for reeeiving the drained pulp, a
pipe discharging liquid into said hopper, a

pump, and a pipe leading from Sald hopper

-~ to said pump.

25

31. The combination, with a pulp-drainer,
of a hopper for receiving the drained pulp, a

pipe discharging hquld into said hopper, a

pipe leading “from sald h0pper a pump, and
an agitating-passage. |

369,835

32. The combination, with a pulp-drainer
and its hopper,of a bleaching-agitator,a pump 30
for eirculating bleaching-liquor from-said agi-
tator to said hopper, and a pump for forcing
sald liquor and pulp through said agitator. -

33. The combination of a pulp-drainer and
its hopper,ableaching-agitator,a second pulp- 35

dralner for draining the bleaching-liquor from

the pulp asit comes *"1 om sald agitator,a pump
for circulating the bleaching- llquor from said
pulp-drainer to the said h0pper and a force-
pump for forcing said liquor and pulp throun*h 40

said agitator.

34. The combination, with a bleaching-agi-
tator,of a pulp- dramerfor draining the bleach-

1ng- hquor from the pulp as it comes from said
agitator, a rinsing-agitator through which the 45

pulp 18 passed with fresh water, and a pump

for forcing it through said rinsing-agitator.
- In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.

HENRY BLACKMAN.

- Witnesses:
| ARTHUR C. FRASER,
GEORGE H. FRASDR
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