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To all whom a1t may concern:

Be it known that I, Georce H. MarsSHALL,
a citizen of the United States, residing at
Roanoke Rapids, in the county of Halifax
and State of North Carolina, have invented
certain new and useful Improvements in Ap-
paratus for Reducing Fiber-Yielding Ma-
terials, of which the following is a specifi-

cation, reference being had to the accom- |

panying drawings. |

This invention relates to mechanism for
carrying out my improved process for the
treatment of fiber yielding materials of the
cellulose variety such as sugar cane, bagasse,
corn-stalks, sorghum, flax straw, ete., for
which process I have made application for
United States Letters Patent of even date
herewith.

Large quantities of these materials are to
be obtained as refuse matter in reglons re-
mote from centers where manufacturers
might use them for various purposes, such
as the manufacture of paper pulp and paper,
as well as for textile uses. Owing to the
remoteness of the origin of such materials,
the matter of transportation makes their
cost in many cases prohibitive for the manu-

facturer.
Julose fibers are in many cases destroyed

by
of expense and trouble to the producers, the
plants being usually grown for other pur-
poses, such for instance, as sugar cane which
is grown for its sugar, and flax which 1S
orown for its seed, so that the stalks, as ref-
use matter, are a total loss to the farmer,
It is obvious that it is nearly always im-
practicable to manufacture the waste ma-
ferials into commercial products at their
points of origin owing to their remoteness
from markets and the difficulty of securing
skilled labor to utilize such waste materials.
Tt will be quite apparent that if the useless

contents of such materials can be removed

by simple and cheap mechanism, and the
waste materials reduced in weight, say fifty
per cent., that it will be possible to make
a large saving in freights and thereby place
these materials at the disposal of many pos-
producer and consumer be-
ing thus materially benefited and an econ-
omy in nature’s products promoted. This
will be particularly true in the paper and
industries, as at the present moment

[ ]

industries is wood of various kinds, the ob-

These materials contalning cel-

re or other methods, and are a source

steam 1nlet

, tention of which is leading to the rapid de-

pletion of the forests.

It is the object of this invention to pro-
vide simple and cheap mechanism for the
utilization of these products by carrying
out said process, which process consists 1n
treating such waste or raw materials to a
high steam pressure in a closed vessel prei-
erably of a rotating type, In the presence
of water and some neutralizing material of
an alkaline nature, whereby the sugars,
oums and useless incrusting matters are dis-
integrated and dissolved and rendered pos-
sible of removal by blowing the liquor from
the closed vessel and afterward subjecting
the treated material to washing and drying.

My improved process may be carried out
by machinery of various forms and in order
that the process and mechanism may be
readily understood by those skilled m the
art, T have illustrated a preferred form of
mechanism in the accompanying drawing in
which—

Figure 1 is a diagrammatic 1llustration
of the complete mechanism, the various
parts being shown in their proper relative
positions and the connecting and driving
mechanisms, which may be of any ordinary
or preferred type, shown in outline; and
Fig. 2 is an elevation of the boiler, looking
at the right hand side as shown in Fig. 1.

Referring specifically to the drawing, 1
indicates a closed vessel or boiler of a well
known elongated rotary type, 2, 2 the trun-
nions upon which the boiler is mounted to
rotate, and 3, 4, 5, 6 the gearing which trans-
mits the necessary power for the rotation
of the boiler. The boiler is provided at
one end with a discharge spout 7 in which
is located a valve 8 of any suitable form to
permit of the blowing out of its liquid con-
tents, a swing pipe 9 being connected with
the end of the spout, through which the
liquid contents, together with the steam
used for blowing, and any accumulated
oages, may be passed and conveyed to any
desired point. Connected with one of the
trunnions 2, which is itself hollow, is a
pipe 10, the entrance of steam
into the boiler being controlled by a suitable
valve 11 in said pipe. The boiler is pro-
vided at the end opposite the discharge
spout 7 with a suitable cover 12, which may
be hinged for convenience of operation,

which cover is rendered hermetically tight
by being screwed down by bolts 13 upon a
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the boiler.

suitable gasket 14. Within the boiler 1,
near the discharge end, is a transverse

screen 15.
Above and slightly to one side of the

boiler 1s a suttable tank 16 in which the
solutien to be used in the boiler i1s mixed,
and leading from the bottom of said tank
1s a pipe 17 having a suitable valve 18, a
swing pipe 19 being attached to the end of
sald pipe 17 1n such position that when the
pipe 19 1s swung down, as shown in dotted
lines, the contents of the tank 16 may be
discharged into the boiler.

Also above and to one side of the boiler
is a conveyer of any preferred form, being
here shown as an endless belt 20 mounted
on pulleys 21, the said conveyer leading to
the boiler in order to convey the materials
to be treated thereto.

Below the boiler 1s located a suitable con-
veyer, here shown as an endless belt 22, on
pulleys 23, which serves to convey solid con-
tents cischarged from the boiler as herein-
after described, to squeeze rolls 24, and
above said roils, 1s a water pipe 25 suitably
perforated, to discharge water on the mat-
ter entering between the rolls. Below the
rolls 24 is another conveyer, shown as an
endless belt 26 on pulleys 27, which lead to
another set of squeeze rolls 28, below which
1s another conveyer belt 29 mounted on
suitable pulleys, as at 30 and leading into a
dry house or kiln 31, one of the pulleys sup-
porting belt 29 being within the dry house,
which may be heated in any suitable man-
ner, and suitable idler rollers 32 being pro-
vided to support the conveyer belt 29 owing
to 1ts length.

The raw materials are brought to the
rotating boiler by the conveyer 20, and dis-
charged 1nto the boiler, the boiler being in
a vertical position, with the lid 12 at the top
and open. The neutralizing solution being
mixed in the tank 16, the swing pipe 19 is
lowered into the opening of the boiler and
the contents of the tank allowed to flow into
1he neutralizing solution is com-
posed of water with which may be mixed
chall, powdered limestone, lime, or any ma-
terial of a weak alkaline nature. The ma-
terials under treatment, and the neutraliz-
mg solution, having been placed in the
boiler the cover 12 is then put on and se-
curely bolted to make a tight joint. Steam
1s then slowly admitted to the boiler
through the

ing 3 at a speed of preferably one revolu-
tion 1n two minutes. The steam is allowed
to flow 1nto the boiler for say about fifteen
minutes when 1t is cut off and the boiler

stopped with the valve 8 at the top, being

in a vertical position. The valve 8 is now
opened suificiently to allow the heated air
to escape when it is again closed tightly,

pipe 10 and valve 11 and the !
boiler rotated on the trunnions by the gear-
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| the boiler again set in motion, and the steam

agaln turned on, the pressure being allowed
to rise slowly to about 150 pounds, where it
1s kept for from one to three hours accord-
g to the condition of the material under
treatment, green material requiring a short
time and old and dry material 2 much longer
pertod. The loaded hoiler having been kept
rotating and under the steam pressure for
from one to three hours, the material with-
i 1t will have all the gums and useless mat-
ter softened sufficiently to permit of blow-
ing down the pressure. The boiler therefore
at this period, is stopped in a vertical posi-
tion, with the valve 8 at the lower end and
connection is made to the pipe 9. The valve
8 1s now opened as quickly as possible and
the resultant liquors in the boiler blown out
through the screen 15 which prevents the
passage ot the material into the pipe 9.
The blowing down of the pressure in as
short a time as safety will permit, accom-
plishes a double purpose; first, the quick
release of pressure tends to explode the piths
or woody portions of the materials in the
boiler, such as the pith in suear cane and
the woody boon or stalk in flax straw, and
allows this disintegrated matter to pass out

more or less with the quick rush of steam

through the blow out valve 8. The result-
ant Iiquors having been blown out, and the
steaml pressure having been reduced to at-
mospheric pressure, the cover 12 is then re-
moved and the boiler turned so that the
contents will fall upon the conveyer 22 and
be conducted to the squeeze rolls 24, where it

receives a shower of water from pipe 25

which washes out the dirt and waste prod-
ucts which failed to pass off in the blow off
operation. From the rolls 24 the material
passes to another conveyer 26 and thence
to a second set of squeeze rolls 28 which re-
move the surplus water and the material
thence passes on the conveyer 29 through
the dry house or kiln 31 which may be of
any desired or suitable type.

The various pulleys and shafts may be
actuated by a system of belting running
from a main power shaft, or in any other
desired manner. ' .

If preferred, the finished product may be
dried in the open air and then baled for
shipment. _

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent, 15— _

The combination of stationary bearings,
a rotary digester of cylindrical shape, hav-
1ng trunnions rotatable in said bearings, one
of said trunnions being hollow, said digester
having at one end an inlet neck closed by a
removavle cover, and at its other end a re-
duced outlet neck covered by a transverse
screen, and controlled by a valve, an ele-

' vated liquid tank, a right angular discharge
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pipe having its vertical branch depending
from the liquid tank, a cut-off valve in the
horizontal branch of said discharge pipe,
and a right angular rigid swing pipe con-
nected to the end of the horizontal branch
of said discharge pipe, and mounted for ver-
tical swinging movement whereby it may be
swung from an upright position, down-
wardly to a horizontal position to discharge

| into the inlet neck of the digester when the 10
cover of the latter is removed and the di-
oester is in an upright position.

In testimony whereof I hereunto aflix my
sionature in the presence of two witnesses.

| GEO. H. MARSHALL.

Witnesses:

Twos. R. MurrHY,

| J. T. CHASE.

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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