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To all whom it may concern:

Beit known that I, Guy H. MALLAM, a citi-
zen. of the United States, residing at Kansas
City, in the county of Jackson and State of
Missouri, have invented new and useful Im-
provements in Digesters for Wood Fiber, of
which the following is a specification, refer-
ence being had to the accompanying draw-
ings, forming a part thereof.

This application is designed as an im-
provement upon steam-digesters hitherto
employed for treating wood fiber for the pur-
pose of extracting therefrom the vaporizable
and soluble oils and other chemical constit-
uents, so as to leave the fiber free of said ele-
ments and for further treatment and to re-
tain for removal separately the liquid and
soluble constituents.

It consists of the features of construction
especially adapted for discharging therefrom
the mass of fiber after the treatment for sep-
arating the soluble elements is completed.

In the drawings, Figure 1 is a vertical axial
section of a digester embodying this inven-

tion. Tig. 2 is a section at the line 2 2 on
Iig. 1. Tig. 3 is a section at the line 3 3. on
Iig. 2. Fig. 4isa top plan view. Fig. 5isa

. detail section in plane at right angles to that
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of Fig: 1, showing a modification consisting
of inclining the grating or fiber-support for
discharge.

This digester comprises an upright cylin-
der A, into which the wood fragments or
shredded, chipped, or otherwise mechanic-
ally-reduced wood to be treated are intro-
duced through a manhole B at the upper end,
provided with suitable removable cover,
which may be applied and tightly secured
when the digester is filled. The material
thus introduced is supported upon a grating
or wire-mesh diaphragm C near the bottom:

D is. a steam-pipe, through which steam
may be introduced at the upper end, such
pipe preferably extending longitudinally
through the center of the cylinder and being
perforated for discharge of the steam at a
multiplicity of points in its length. In
order to introduce steam at different points
in the length of the cylinder at the outer side
of the mass of wood fiber therein, as well as at
the center through the central pipe D, branch
steam-pipes D’ D’ are extended longitudi-
nally of the cylinder outside the same and
connected at a plurality of points, as many as
desired, with the cylinder for discharging

steam thereinto. = Valves D? are provided in
the pipe D and at the several connections of
the pipe D’ with the cylinder for controlling
the discharge of steam at as many points as
may be found desirable in each case.
¥ is a pipe leading from the top for carry-
ing off vapors of the vaporizable elements to
proper condenser or distilling apparatus (not
shown) for suitably condensing, separating,
or further treating such vapors to recover the
values therefrom. .
" (ris a pipe leading into the top for the in-
troduction of water for a purpose hereinafter

_specified. Branch pipes G’ G/ extend from

the main water-pipe G beyond the valve G*
in said water-pipe to the branch steam-pipes
D' IV, being connected to the latter beyond
valves D? D® which are provided in said
branch pipes D’ D’ to cut them off from
the main steam-pipe D at will. A valve G?
in the branch pipe G’ controls the admission
of water from the pipe G to the pipes D and
I for admitting water to the cylinder at all
or any desired points in the length thereof at
which a provision is made for admitting
steam, as described.

H is a pipe leading off liquid containing the
soluble elements which are not vaporized by
the temperature employed.

I is a discharge connection leading from
one side near the lower end and preferably
being an elbow, as shown, closed by an exte-
rior shut-off gate or valve I".

The soluble constituents of the wood, which
are not vaporizable at the temperature em-
ployed for treatment, pass through the grat-
ing or wire-mesh support and diaphragm C
into the space beneath the same, where they
accumulate ready to be drawn off through
the pipe H.

Dt is a steam-pipe leading into the bottom
of the cylinder below the diaphragm or grat-
ing C for the purpose of vaporizing all or any
portions of the liquid derived from the solu-
ble elements of the wood fiber. A pipe P
may be provided extending up through the
bottom, opening immediately under the grat-
ing or diaphragm C for carrying off the va-
pors thus developed to proper apparatus
(not shown) for subsequent treatment.

When the digester is fully charged with the
fibrous material and the steam is let into it,

-the expansion of the fiber caused by the in-

crease of temperature and its absorption of
moisture causes it to be very compactly
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massed  in the digester, and ‘this condition
tends to prevent its ready discharge there-
from when the treatment 1s completed. FTor
the purpose of starting the mass out through
the discharge-opening there are provided at
the lower end a little above the grating or
wire-mesh diaphragm C a number of steam-
pipes K K K K for discharging steam-jets
substantially horizontally above said grating
in directions converging toward the dis-
charge-opening, and these by their mechan-
ical force attacking the lower part of the fiber
force it out and leave space into which the
fiber above falls, with the effect usually of
gradually loosening the entire mass, so that
1t passes out readily, but in any event with
the effect of forcing it out as it settles into the
range of the steam-jets. In order to supple-
ment and facilitate this action and more ex-
peditiously discharge the contents, I provide
a spiral conveyer L, extending at the lower
part of the space occupied by the fiber above
the grating or wire-mesh diaphragm C sub-
stantially diametrically toward the discharge-
opening from the opposite side. To accom-
modate and facilitate the action of this
spiral conveyer, the grating or wire-mesh
diaphragm C may be formed with a diamet-
rically-located depression or trough, in which
the spiral conveyer is seated and operates for
feeding the fiber toward the discharge con-
nection I. The shaft of the conveyer ex-
tends out through stuffing-boxes at both
ends, and at either end it may be provided

with means for rotating it, as a sprocket-

wheel M, to receive a driving-chain.

In any case in which the fiber is of such na-
ture or is so compactly massed in the digester
that it does not yield to the means already
described for discharging it the discharge
may be assisted by flooding the digester with
water completely enveloping the fiber, the
water being supplied through the pipe G un-
der pressure maintained after the discharge
gate or valve is opened and, if desired, while
the other means—the steam-jets and. the
splral conveyer—are in operation for assist-
ing in the movement of the fiber. The valve
G~ in the pipe G being opened, the mass of
water enveloping the fiber is caused to move
onward bodily by the pressure behind, and in
so moving carries the fiber with it into the
space made vacant, partially cleared by the
operation of the ]ets and the spiral conveyer
at the bottom, the water behind or above the
fiber operating substantially as a piston to
force the mass of water-enveloped fiber be-
fore it. The introduction of water at ordi-
nary temperature operating to cool the fiber
mass may have sufficient effect to loosen it in
the cylinder and permit it to pass out readily,
and the introduction of water under consid-
erable pressure at the sides of the cylinder
may sormetimes operate to compress it some-

what before the center is fully occupied with .
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the water mass, with the like effect of loosen-~
ing it to permit its easy egress, and for this
reason, as well as to facilitate the filling of the
cylinder with water in -order that the fiber
may be moved out under pressure against the
continuous bedy of liquid containing the
fiber, as above described, the connection
from the water-pipe G to the steam-pipes D
and D’ is made as above described, and when
it is desired to use the water-pressure in this
manner the valve D? being closed, the valve
G* may be opened to admit the water, not
only through the pipe G, but also through
the pipe G’ and their connections with the
cylinder. In order to further facilitate the
discharge of the fiber, it may be found prefer-
able to incline the gratmd Cupward from the
lower side of the discharge-opening, so that
gravity may assist the lateral movement as
well as the descending movement of the fiber
for discharge. Such modification is illus-
trated in Fig. 5.

I claim—

1. A digester for wood fiber consisting of a
chamber having the space for the fiber free
from transverse obstruction; a grating for
supporting the fiber at a little distance above
the bottom of the digester, the chamberhaving
a lateral opening adapted for discharge of the
fiber immediately above the level of the grat-
ing, and a multiplicity of steam-jets converg-
ing toward said discharge-opening.

2. A digester for wood fiber comprising an
upright cylinder provided with steam-supply
connections and having a fiber-supporting
grating near the bottom, the fiber-space above
the oratlng being free from transverse ob-
struction, such cylinder having a lateral dis-
charge—opening immediately above the grat-
ing, and a spiral conveyer operating immedi-
ately above the grating for feeding the fiber
transversely toward the discharge-opening.

3. A wood-fiber digester comprising an up-
right cylinder having a lateral discharge-
opening near the bottom, a grating to sup-
port the fiber below the discharge-opening;
mechanical means for feeding the fiber trans-
versely toward the discharge-opening; and
connections into the cylinder for maintain-
ing a supply of water under pressure to said
cylinder.

4. A wood-fiber digester consisting of an
upright cylinder ha,vmg a lateral discharge-
opening at the bottom; a grating for support-
ing the fiber extending below the discharge-
opening; a multiplicity of steam-jets dis-
charging transversely into the cylinder and
converging toward the discharge-opening,
and -a valved water-supply connection into
the cylinder for maintaining a supply of
water under pressure thereto during dis-
charge.

5. A wood-fiber dwester comprising an up-
right cylinder havmg a lateral discharge-
opening near the lower end; a grating for
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supporting the fiber below such opening; a

spiral conveyer extending transversely above
the grate for feeding toward the lateral dis-
charge-opening; a multiplicity of steam-jets
projecting transversely into the cylinder im-
mediately above the grating and converging
toward the discharge-opening, and a valved
water-supply connection into the cylinder for
maintaining a supply of water under pressure
thereto during discharge.
6. A wood-fiber digester consisting of an
upright cylinder having near the bottom a
rating or transverse reticulated diaphragm
for supporting the fiber; a lateral fiber-dis-
charge opening immediately above such dia-
phragm; a steam-pipe extending longitudi-
nally within the cylinder and perforated

‘within the same for discharge of steam at a

multiplicity of points throughout the length
thereof; a drainage connection for the-liquids
leading from the lower end of the cylinder be-
low the diaphragm, and vapor-pipe connec-
tions leading to the upper end of the cylinder.

7. A digester for wood fiber consisting of
an upright cylinder having a lateral fiber-dis-
charge opening at the bottom; a grating to
support the fiber; steam-pipe connections
for admitting steam to the space above the
grating for digesting the fiber; a steam con-
nection into the space below the grating for
vaporizing the liquid derived from the solu-

ble elements of the wood, and a vapor-dis-
charge-pipe connection at the upper part.

8. A digester for wood fiber consisting of a
chamber having space for the fiber and a
grating for supporting the latter at a little
distance above the bottom of the digester,
the chamber having a lateral discharge-open-
ing above the grating, said grating being in-
clined upward from the lower side of the dis-
charge-opening, in combination with a mul-
tiplicity of fluid-discharge jets projecting into
the cylinder above the grating and converg-
ing toward the discharge-opening.

9. A digester for wood fiber consisting of a
chamber having space for the fiber and a
grate for supporting the latter a little dis-
tance above the bottom of the digester, such
chamber having a lateral discharge-opening
above the grating, such grating being in-
clined upward from the lower side of the dis-
charge-opening, in combination with a con-
veyer operating along the incline above the
grating toward the discharge-opening.-

In testimony whereof I have hereunto set
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my hand, at Kansas City, Missouri, this 15th -

day of October, A. D. 1906.
GUY H. MALLAM.

Witnesses:
. H. Barra,
Wu. A. SINGLE.



