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To all whom it may concern.:

Be it known that I, Joxw CHarizs Wit-
11aM STANLEY, a snbject of the King of Eng-
land, residing in the city and county of San
Francisco and State of California, have in-
vented mew and usefnl Improvements in
Wood-Pulp Digesters, of which the follow-

- ing is @ specification.

i0

This invention relates to & digester for the
cooking of wood, straw, flax and other mate-
rial for the manufacturs of pulp.

The object of this invention is to provide

" a digester for cooking wood, straw, flax and
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other fibrousmaterial in lar%e quantities; and
to provide a simple and efficient means for
drawing off the liquors in which the mate-

rials are cooked, and. for washing and cleans-

"ing the pulp so that it will be entirely free

from the chemical solutions employed in its
digestion.
A further object is to provide means by

. which the digesting solution may be con-
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densed and the chemicals contained therein

separated therefrom. : .
Other objects will appear hereinafter.

The invention consists of the parts and

the construction and combination of parts as-

hereinafter more fully described and
claimed, having reference to the accompany-

1'111,%T drawings, in which—
igure 1 1s a vertical, sectional view of the

- invention partly in elevation and partly in
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diagram. Fig. 2 is a horizontal section on
the line X—X of Fig. 1.

In the drawings, A represents the digester
which consists of.a vertically disposed cyl-
inder, of any suitable dimensions, and built
of such materials as to be able to carry a
pressure of approximately from 80 to 125
pounds. The ~cylinder A is- preferably
formed of steel and is Tigidly mounted on a
suitable framework 2, and is provided with
a dome-shaped head 3, having a feed open-
ing formed therein which is closable by
means of a steam-tight door or manhole
cover 4, of any suitable description. The
lower end of the cylinder A converges
toward and terminates in a discharge open-
ing which is closable by means of a pecul-

iarly constructed gate 5 which is adapted to
swing downw&rd'fy when it is desired to
empty the cylinder A of the digested pulp
as later. described. The gate 5 is formed

+rith a hollow, hemispherical dome or spray- -

hood 7 of a diameter slightly smaller than
that of the discharge opening of the cylinder
A, which portion 7 is adapted to extend into
the discharge opening when the gate 5 is
closed. The dome 7 is provided with 2
series of perforations 6 which form steam
communicating passages between the inte-
rior of the dome 7 and the interior of the
cylinder A, and whereby steam from a pipe
8 is admitted to the digester for the purposes
shortly to be described. Pipe 8 connects
with a flexible -hose 9 leading to a pipe 10,
which in turn connects with a steam pipe 11
leading from any suitable source of steam
supply; a cut-off valve 12 being disposed
between the pipes 10 and 11 at any convenient
point. An ‘air pipe 13, leading from any
suitable source of air supply, and a pipe.14,
leading from any suitable source of water
supply, intersect the pipe 10; and & pipe 15
leads from the pipe 10 adjacent to the valve
12 and opens to the interior of the cylinder
A adjacent to its upper end. Cut-off valves
16 and 17 are disposed in the pipes 13 and 14
respectively. A cut-off valve 18 is disposed
in the pipe 10 near its lower end and a like
valve 19 1s disposed in the pipe 15 at a point
adjacent to the cylinder A. '
Mounted within the cylinder A, centrally
thereof, is a vertically disposed, perforated
pipe 20, the upper end of which extends to
a point a short distance above the middle of

50

56

60

65

70

75

80

85

the cylinder A and terminates in a manifold -

coupling 21; the lower end of the pipe 20
being adapted to be connected with an open-
ing 92 leading through the wall of the dome
7, when the gate 5 is closed.
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A pipe 23 connects with the pipe 10 below .

the cut-off valve 18 and leads to the spiral
coil 24 of a condenser through a cut-off
valve 25. The condenser coil 24 is arranged
in a tank 26 through which a coolin
medium is circulated through pipes 27 an

'98. The lower end of the condenser coil 24
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leads to a suitable tank 29 from which the
fluids may be drawn off in any desired man-
ner and delivered to any suitable point of
discharge, such as evaporating pans not
necessary to be here shown. . o
" Leading from the manifold coupling 21
is a series of radiating, horizontally dis-
posed pipes 80 which terminate in T-cou-

~ plings 31 adjacent to the inner wall of the
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cylinder A. Mounted in the couplings 31

. are vertically disposed, perforated pipes 32
which extend upwardly to a point a short.

. distance below the dome 3 of the cylinder A
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and downwardly to a point a short distance

above the converging portion of the lower

end of the eylinder.. . ,
" 'The pipes 20 and 32 are supported in the
cylinder A by means of brackets 83 which
are mounted on the inner wall of the cylin-

der and are connected to the T-couplings 31..
A cut-off valve 34 is disposed in the pipe |

20 adjacent to its upper end, which valve is
operated through a stem 85 extending
through o stuffing-box 36 in the wall of the
cylinder ‘A to the exterior thereof and is
provided with a hand-wheel on its outer
end by which-the valve 84 may be opened
or closed from the exterior of the cylinder A.

In the operation of the invention the gate
5 is closed and the cylinder A is filled with
wood or other materials to be treated, pre-
viously reduced to a suitable size, which is
delivered to the interior of the cylinder A
through the feed opening in the upper end
théreof. During this procedure the cut-

" off valves 12, 16, 17, 18, 19 and 25 are closed.

A suitable solution of caustic soda, sulfate

_of soda, or other appropriate substances, is

then 'deliveréd to the interior of the cyl-
inder A in sufficient quantities to practicaily
submerge the materials previously placed
therein. This solution may be formed by
mixing the dry powdered chemicals with
the materials to be treated and then admit-
ting water to the interior of the cylinder A
through the pipes 14, 10 and 15 by opening
the valves 17 and 19. This being done, the
cover 4 is closed, whereupon the valves 17

- and 19 are.closed, and the valves 12, 18
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and 34 are opened to admit of the passage

- of steam to the interior of the cylinder A

. bb

through the perforated bottom or dome 7,
formed on the gate 5, and through the per-
forated pipe sections 32 on'the perforated

‘standard 20, which are so arranged as to

" insure a thorough - distribution of steam

throughout the mass contained in the cyl-

" inder A. When steam pressure in the ¢yl-
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inder equals boiler pressure the valve 19 is
opened. The. steam is delivered to the cyl-
inder A at a pressure ranging from 80 to
100 pounds pressure and raises the tempera-
ture of the solution in the reservoir A to
approximately the boiling point. “When the
cooking is completed, which may bs any
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length of time necessary to reduce the

fibrous materials to pulp, usually about

eight hours, the valves 12, 18 and 19 are

closed and the valve 25 in the pipe 28 which

leads to the condenser coil 24 is opened so
as to allow the solution in the cylinder A to
drain - therethrough; the solution passing

.out- through the pipe 20 and the dome 7.

The liquor being drained from the cylinder
A, the valves 34 and 25 are closed and water
is delivered to the interior of the cylinder
through the pipes 10 and 15 and-valves 17
and 19, which water flows throughout the
digested pulp and acts to wash and cool the
pulp. Valves 17 and 19 are then closed.
The valves 16 and 18 are then opened to
admit air to the cylinder through the dome
7 at the bottom closure. When air préessure
in the cylinder A reaches approximately
eighty pounds pressure per square inch, the
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valve 18 is closed and the valve 25 is opened -

which allows the wash-water to flow to the
tank 29 through the condenser coil 24.. The
pressure of the air acts to force the liquids
in the cylinder out through the pipe 20 and
perforated dome. 7 to. the condenser 24,
and thereby thoroughlyv cleanses and cools
the pulp in the cylinder A. This being doxe,
the valve 25 is closed and the gate 5 is
opened so as to permit the digested and

cleansed pulp to discharge through the

lower end of the cylinder into & receiving
hopper, of any suitable description, from
whence it is removed for further treatment.
The discharge of the pulp from the cylinder
A is facilitated by directing the air. pres-
sure into the upper end of the cylinder by
opening the valve 19 so as to bedr upon the
pulp and force it downward; the valve 34
being closed to prevent tlhe escape of the air
through the pipe 20. The liquids drained
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from the cylinder A contain the chemi- -

cals employed in the digesting solution,
together with other substances accumu-
lated from the materials being treated
during the digesting and cleansing proe-
ess which are held in suspension in
the liquid as it passes through the drains.
By subjecting the fluids to.a cooling action
in ‘the condenser coils 24 the wvapors are
condensed, thereby preventing the loss of
any volatile products contained in the di-
gesting liquors. Such chemicals asare held
in solution in the liquid are removed there-
from by drawing the liquid from the tank

.29 and evaporating it. -

The thorough removal of the digesting
solution from the pulp is important, inas-
much as it renders the pulp purer and at
the same time admits of the chemicals there-
in being restored and makes possible the ac-
quirement of by-products accumulated in
the digesting process.

The gate 5 is here shown as mounted on an
arm 37 on a shaft 38 on which a toothed
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gegnient 39 is micunted. A worm gear 40
meshes with the segment 39 and is adapted
to be rotated by means of a hand-wheel
41 50 as to rock the shaft 38 and thereby
swing the gate 5 to open or close the dis-
charge opening in the lower end of the cyl-
inder A. Bolts 42, pivoted on the cylinder,

- are adapted to pass between lugs on the
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periphery of the gate 5 when the latier is
closed, and nuts 43 are screwed on the lower
end of the bolts to securely clamp the gate
5 in its closed positicn.

* An important feature of this invention re-
sides in the means for introducing air under
pressure to the interior of the container both
at its upper and lower ends. In the latter
instance it acts to agiiate the pulp to per-
mit the wash-water to percolate throughout
the mass and thereby insurves 2 thorough
cleansing action taking place. This also
serves to mpidﬂg cool the pulp so that it
may be readily handled and worked imme-
diately after its discharge from the con-
tainer; the delivery of the air to the upper
end of the contziner acting, as before men-
tioned, to guickly force the cleansed pulp
out of the discharge opening after the wash-
water has been drained therefrom. )

Having thus described my invention, what
I claim and desire to secure by Letters
Patent is— '

1. In 2 digester, the combination with a
digesting tank having a perforated dome in
the bottom thereof, of means for delivering
steam, air and fluoids under pressure to the
upper end of the tank, means for distribut-
ing steam, air and fluids through the in-
terior of the tank, comprising a plurality
of perforated, horizontally and veriically
arranged tubes connected together; a con-
denser, and means for delivering steam, air
and fluids through the perforated dome in
the bottom of the tank to said condenser.

2. A digester which includes a vertically

5 dispesed, cylindrical container having a

feed opening at its upper end and a dis-
charge opening at its lower end, a closure
with a perforated dome for said discharge
opening, said dome consisting of a hemi-
spherical, perforated hood smaller in diam-

- eter than the diameter of said discharge
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opening, a vertically disposed, periorated
pipe in the container opening at its lower
end to the interior of the perforated dome,
and a cut-off valve in said pipe operable
from the exterior of the container.

3. A digester which includes a vertically
disposed, cylindrical container having a
feed opening at its upper end and a dis-
charge opening at its lower end, a closure
with a perforated dome for said discharge
opening, said dome consisting of a hemi-
spherical, perforated hood smaller in diam-
eter than the diameter of said discharge
opening, a vertically disposed, periorated
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pipe in the container opening at its lower
end to the interior of the perforated dome,
a cut-off valve in said pipe operable from
the exterior of the container, radial pipes

 jeading from the upper end of said perfo-

rated pipe above said valve, and a vertically
disposed, perforated pipe connecting with
the outer end of each of said radial pipes.

4. A digester consisting of a container
having a feed opening at its upper end and
a discharge opening at its lower end,
closures for said openings and a perforated
partition plate at the lower end of the con-
tainer and forming with said bottom closure
a fluid chamber which is in communication
through said perforations with the container
and m communication with a source of
steam pressure supply and also in communi-
cation with the discharge for the liquid,
zaid partition plate having a perforated hol-
low column extending upwardly from it
and means for delivering air under pressure
into the top of the container. :

5. A digester consisting of a container
having a feed opening at its upper end and
a discharge opening at its lower end, clo-
sures. for said openings and a perforated
partition plate at the lower end of the con-
tainer and forming with said bottom closure
a fluid chamber which is in communication
through said perforations with .the con-
tainer and in_communication with a source
of steam pressure supply and also in com-
munication with the discharge for the
liquid, said partition plate having a perfo-
rated hollow column extending upwardly
from it, means for delivering air under pres-
sure into the top of the container, said
column having perforated radial branches
with vertical perforated hollow terminals,
said chamber below the partition plate and
column, branches and terminals so con-
structed and arranged to afford a percolat-
ing system for the steam and fluid through
the material undergoing digestion.

6. A digester consisting of a container
having a feed opening at its upper end and
a discharge opening at its lower end, clo-
sures for said openings and a perforated
partition plate at the lower end of the con-
tainer and forming with said bottom closure
a fluid chamber which is in communication
through said perforations with the con-
tainer and in communication with a source
of steam pressure supply and also in com-
munication with the discharge for the
liquid, said partition plate having a perfo-
rated hollow column extending upwardly
from it, means for delivering air under

“pressure into the top of the container, said

column having perforated radial branches
with .vertical perforated hollow terminals,
said chamber below the partition plate and
column, branches and terminals so- con-
structed and arranged to afford a percolat-
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ing system for the steam and fluid through | my hand in the presunte of two subscribing
thci, mg.'terial dupderggingl digesti%n, amdblaw, witnesses, S o
valve disposed in said column and operable G T
from outgide the digester to intermg?t com- | - JOHN CHA‘RLE& WILLIAY SPANLEY.
5 munication between said chamber below the Witnesses: ' : '
partition plate and said branches. o Jomw H. Herring,
In testimony whereof I have hereunto seb Cuantns Eppraaw. -




