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Application filed Octnber 25 1901

Serml No, 79,007, (No gpecimens))

To all whom it may concern:

Be it known that I, OSCAR DAUBE, of the
city of New York, borouwh of: Manhattan in
the State of New York, have invented cer tain
new and useful Improvements 1n Methods of
Carbonizing Organic Material and Material of
Organic Orwm ; and I do hereby declare that
the followmg 1s a full, clear, and exact de-
scription of the same.

My invention has for its ObJE‘Lt to carbonize

organic material—such as wood, bones, peat,
b1 ownorlignite coal,&e.~and enable charcoal

and by-pr oducts——such as wood, aleohol, tar,

acetic acid, and combustible gases—to be pro-

duced in ﬂ'reater relative proportion and in

m}flch less time than has been possible here-
tofor

My improved method as applled to the CAar-
bonization of wood consists of the following:
The wood is placed in a chamber having ox-
haust-ports open to the atmosphere and flues
leading to a condenser, the latter being un-
der the control of &mmble waterseals. Whlle
in this receptacle the wood istreated in the fol-
lowing manner: The resultant gas of the car-
bomzatlon of wood consists of CO, seventeen

- per cent.; CO,, fourteen per cent.; CH,, nine
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per eent_

t, eleven per cent.: N forty-five
per cent. ; OEII;, four per cent. flee nitrogen
being, as is evident, pledommanb - Air un-
der eemplesswn of fr om five to eln'ht pounds
and the permanent gases just mentloned as
resulting from the calbomza,tmn are first
mixed in the pr Oportmn of sixty-six and two-
thirds per cent. air and thirty-three and one-
third per cent. gases. The resultant gas is
then rendered non-combustible and brought
to a temperature of from .400° to G0OO® Fah-

renheit, preferably in the manner hereinafter

speelﬁcally set forth, the non-combustible gas
thus produced conmsbmw of N, sixty-three per
cent.; CO,, twenty- f0111 per cent.,
non- comb ustible gasis supplied to the carbon-
izing-chamber u ndm the said pressure of from
ﬁve to

moisture 130 be driven of from the wood and
escape to the open air in.the form of steam
through the before-mentioned exhaust-ports..
Obvmusl} a percentage of heat is lost through
the openings throu frh which the steam passes,
thus causing the temper&tm 6 in the chamber

tloned.
| distilled by subjecting it to the heat of the

and thlbl

eight pounds, which will cause the.

| to fall toabout 300° Fahrenheit, which, while

serving the purpose of eompletely fr eemn* the
wood of moisture, will be insufficient to cause
carbonization. When the moisture hasbeen
completely driven off from the wood, steam

will no longer be seen to issue from the ex-

haust - ports. These ports should then be
closed, whereupon the temperature of the
chambel‘* will rise to that of the inflowing
blast—viz.,from 400° to 600° Fahrenheit—and
in about thirty-six hours distillation will be
completed. Meanwhile after the closing of
thesald exhaust-ports the volatile mavter will
be driven, under the said pressure of from
about five to oight pounds, through the be-
fore - mentmned suitable seals to the con-
denser, from which the permanent gases are

drawn a.nd fed to the mulnmehambel 10 be

mixed with the compressed air, as first men-
The raw liquor of the by productsis

gas emanating from the carbonizing process,
while the maten:—ﬂ after having been carbon-

{ized is cooled by being subjected to the
cooled gases ﬂOWlI‘lD tlom the condenser.

In the accompanying drawings like symbols

indicate the same parts.
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I‘mure 1 is a horizontal section of the ap-

paratus adapted forcarryingout myimproved
method, the section being taken on line 1 1,
Fig. 2. Iig. 2 is a . vertical sectional view
taken on lines 2 2 of Ifig. 1 and illustrating
one complete carbonizing-chamber, a mixing-
chamber, a heat-generator, and a condenser
of my apparatus.
tical sectional view taken on line 3 3, Fig.
looking to the left and illustrating pmtlcu-
larly the exhaust connection ﬁom the car-
bonizing- receptacle to the main conduits.
Fig. 4 is a detail rear elevation of the con-
.den%el
Spective view of a portion of one of the floor-
flues, illustrating particularly the perforated
tiles thereon. __

The apparatus in which I prefer to carry
cut my improved process consists of a group

of receptacles A, of which T show four, sepa-

rated from one another by division-walls A’,
while the heat for each receptacle is generated

and Fig. 5 i3 a detail sectional per-
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Kig. 3 is a transverse ".'61- -
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11 & separate furnace C of a battery of fur--

naces, each having a fire-grate 10 and ash-pit
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10*, the latter constituting a combustion-
chamber. As all four receptacles, together
with their intake and exhaust flues, are the
same, I will deseribe only one of them, with
the connections between it and its furnace.
A zigzag flue f in the furnace leads from the
spaces above the fire-grate 10 to and commu-
nicates with a horizontal flue b< leading to

 said receptacles A and being connected there-
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in to a horizontal serpentine flue B, located
with its top on a level with the bottom of the
floor of said receptacle. The inner end of
this serpentine flue is closed, and its top 1s
preferably formed by a series of tiles b, per-
forated, as at b', these perforations increas-
ing in transverse area from the outer to the
inner end of the flue. The combustion-cham-
ber 10*, which, as before mentioned, is con-
stituted by the ash-pit, is elosed by a door g,
adapted to be hermetically sealed, and the

fuel is fed tothe fire-grate 10 through a chute |
11, provided with a door or cover h, also

adapted to be hermetically sealed while my

process is being carried out. The walls of

the receptacle are constructed with a series
of vertical flues E, communicating at a num-
ber of points in their length with the interior
of the said receptacle by means of flue-ducts

19, while their lower ends communicate with

a horizontal flue 14, extending longitudinally

~ through the lower portions of the walls and

40

- the carbonization process proper.

45

almost completely around the receptacle and
counected to the ends of a flue 15, extend-
ing longitudinally of the receptacle and the
top of which, like the top of the serpentine
flue, is formed by perforated tiles 16, the per-
forations whereof, however, are preferably
of uniform transverse area. The walls of
the receptacle are formed with openings ¢,
which constitnte main exhaust-ports to allow
the escape of the vaporized moisture or steam
during the first step of the process, and doors
u are provided to close these openings during
A pair of
conduits 17 extend along the outside of the
end walls of the group of receptacles and
have their ends adjacent to the battery of
furnaces closed, while their other ends are

 connected to a branch pipe 18, to which are

0

39

Go

also connected a seriesof coilsjof a condenser,
(indicated at D.) These conduits commu-
nicate with thereceptacles by curved branches
21, leading to the flue 14, and the ends thereof
which communicate with the conduits 17 are
extended thereinto below the level of a water
seal 22, Fig. 3, in the said conduit. The
opposite ends of the coilsj are connected to
a header or separating-drum 2, from which
the raw liquor is drawn off at 1, and the per-
manent gases rise through a pipe m’, con-

~ trolled by a valve m® and the upper end

whereof is bent over and dips into the water
in a seal-box k&, and from which the gases are

~ conducted to a storage-tank or gas-holder,

(indicated atn,) to which one end of each of a
series of pipes 13is connected, the other ends

Y
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these pipes 13 being provided with taps 0. A
pipe with a series of branch pipes 14, pro-
vided with taps p, lead from an air-compres-
sion tank 12%, to be hereinafter deseribed, to
said mixing-chambers, the doors of which are
adapted to be hermetically sealed.

In addition to the bank of coils j I pro-
videa single coil 20,also within the condenser-
casing, and inclose the pipe 17 in a larger
pipe 21%, constituting a vaporizer, to which I
conduct the raw liguor by means of a pipe 227,
while a pipe 23 .leads from the top side of
this vaporizer-pipe to one end of the said coil

20, the other end whereof is extended outside

of the end wall of the condenser and pro-
vided with a drip-cock 24. The function of
this arrangement is to utilize the radiant heat
of the pipe 17 (for conducting the oven-gases
to the condenser) to vaporize the raw liquor,
and thereby free the wood-alcohol therefrom,
the wood-aleohol then rising into the said coil
20, wherein it is condensed and runs there-
from in a liquefied state. The alr-compressor
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(indicated at 12?) and its compression-tank 12°

arealsoin communication with the raw-liguor

vent 1 by means of a branch pipe 50, con-

trolled at one end by a valve 31 and having a
valve-controlled air-intake 32,in ordertoallow
oven-gases tobedrawn from the oven through
the condenser, thereby being cooled and then
compressed and finally forced under the re-
quired pressure to the combustion-chambers
of the furnaces, thereby reducing the tem-
perature in the receptacles A. |

In carrying out my improved process In
connection with the treatment of wood I will
describe the action in one compartment only
and its furnace. A fire is caused to burnon
the fire-grate, and the gases collected from
previous treatments and stored in the gas-
holder n are by opening of a tap o allowed to
flow into the combustion-chamber, and si-
multaneously air under a pressure of from
five to eight pounds is by the opening of the
tap p also allowed to flow into the combus-
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tion-chamber in a sufficient quantity (con-

trolled by said tap p) to cause the fire to burn,
say, two hundred cubic feet per minute of a
compressed air to one hundred cubic feet per
minute of the gases above mentioned. 'The
burning, as is well known, consumes a large
percentage of the oxygen contained in the
cases and air, the heated gas emitted from
the fire being largely nitrogen and carbonic-
acid gas, and consequently non-combustible,
and the quantity of this non-combustible gas
is increased by the supply of air, owing to the
heated nitrogen liberated therefrom during
combustion. _
as these gases supplied to the carbonizing-
chamber constitute the carbonizing-blast said
blast is a non-supporter of combustion. The
heated non -combustible gases emanating
from the fire are forced by the pressure be-
fore mentioned through the zigzag flue f,
horizontal flue b?, serpentine flue 13, and per-

whereof lead to the mixing-chambers 102, | forations D’ into the receptacle containing the

115
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It is consequently obvious that
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wood to be carbonized, where it will arrive

at a temperature of from a,bout 400° to 600°

Fahrenheit. |
1t may be pointed out hexe that the tem-

perature of the gases as they leave the fireis
about 1,500° Fah renheit, which is too intense

a heat for the purpose, hence the zigzag and-

horizontal flues, which allow said intense heat
to dissipate itself to a certain extent by ra-

diation and absorption by the materialin the |
ovens, and thereby become reduced to from

about 400° to 600° IFahrenheit, above men-
tioned. These non-combustible heated dry
cases flowing under pressure into the recep-
tacle at the temperature of from 400° to 600°
Fahrenheit act upon the wood therein vapo-
rizing its moisture and driving it oif therefrom
and out through the openings 7, in the form
of steam, thereby maintaining a temperature
within the receptacie of about 300° Fahren-
heit while the doors are displaced. As soon
as steam is no longer visible issuing from
the openings ¢, and consequently no more
moisture i1s bemﬂ* driven off from the wood,

the doors should b_e set in place and sea,led

when the temperature in the receptacle will
rise to that of the blast—viz., from 400° to
600° Fahrenheit—and carbonization will com-
mence and being continued for about thirty-
81X hours will be completed. Meanwhile af-
ter the closing of the doors the by-products
will have passed from the receptacle through
exhaust-flue ducts 19 and K and 15 to the
conduits 17, and thence to the condenser, and

finally in the form of permanent gases to the.

gas-holder orraw liquorinto any sultable res-
ervoir, -

The water seals in the conduits prevent

backflow from the condenser to. the recep-
tacle.
- If desired, the ma,terlal in the two frons
ovens can be carbonized, and the indirect
heat generated from said carbonization will
serve to dry out the damp wood in the two
rear ovens or the reverse.

Theadvantagesattendant upon this methed
are that owing to the preliminary drying of
the material carbonization will take place in
much less time than has been possible here-

tofore and the raw liquor will be of greater

commercial value, for the réason that (owing
to the elimination of the moisture from the
wood) the distillate will come from the con-

denser in areduced quantity, proportionately

speaking, butatavery muchincreased Baume
strength, causing a great saving in the frac-

| tlonal d1s13111&t1011 of the raw 11qu0r into wood-

~aleohol and acetic acid. Furthermore, owing

6o

to the pressure of from five to eight pounds
the drying-draft is altogether outwmd while
the doors « are dlsplaced and when they are

set in place and sealed the gases emanating

- from the material being carbonized aredriven

through the exhaust-ports immediately they

free themselves, consequently insuring the
congtant subjection of the material to a fresh
carbonizing-blagt with its full efficiency.

wood and in like other material.

moisture.

It is of the utmost importance to subject

the wood or other material to be carbonized
| to a heat that is capable of absorbing a large

amount of moisture naturally contamed in

known fact that wood, for instance, has here-
tofore been stored twelve months previous to
proposed carbonization for the purpose of

eliminating by evaporation as much moisture

as possible. Nevertheless the wood finally
reaches the carbonization stage containing
from twenty to twenty -eight per cent. of
‘The dry-air blast which I employ
has the tendency to absorb and drive off the
larger part of this moisture, which, as before
set forth, escapes in the form of steam.

If desired, the gas and air after having
been mixed can be raised in temperature in
other ways than by passing them through a
fire, in which case the proportion of air to_the
combustible gases will be sufficient to pro-
duce combustion—say, for instance, three
hundred cubic feet per minute compressed

Itis a well-

S

70

75

30

Q0

alr five to eight pounds pressure to one hun-

dred cubic feet per minute combustible

gases—which will be sufficient to give the

pressure necessary to eause the desired blast.
The object of passing the above-described
mixture of air and gases through the fire is

to eliminate any carbon monoxid therein, and

thereby produce largely nitrogen and car-

. bonic-acid gas, both of which are known to

be non- combustlble as by sequence the car-

“bonizing-blast concsmtuted thereby and flow-

ing to the oven must also be.

The process when used in the treatment.of
bones, peat, and brown or lignite coal is va-
ried slightly as follows: Bones require a tem-
perature of from 1,500 to 1,800° Fahrenheit,
and this is easily obta,med b} increasing air-
blast to twenty pounds and also increasing
the supply of gas at the same time. Other-—

wise the process is just the same as before de-

scribed. Thesaid process holds good for coal

in connection withthe carbonization of wood
What I claim is as.follows:
1. The method of ecarbonizing orgame ma-
terial and material of organic origin which

consists in mixing smty—sm and two thirds

per cent. air under a constant pressure of
from five to eight poundsand thirty-three and
one-third per cent. highly nitrogenous gas;

passing the resultant gas through a coal fire;

reducing the temperature of the gas issning
from the fire to from 400° to 600° Fahrenheit,

' subjecting the material to be carbonized fo
said last-mentioned gas at the said tempera-

ture of from 400° to 600° Fahrenheit and un-
der the said pressure still constantly main-

tained and exhausting the gases emanatmg

from said material durmﬂ' carbomzatlon 11m -
mediately they free themselves substantlally
as set forth.

2. The method of carbonizing organic ma-

| terial and material of organiec origin which
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‘where high temperature is required; but in
‘peat the process 1S just exactly as described
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consists in mixing sixty-six and two-thirds | material or material of organic origin or like

from five toeight pounds and thirty-three and
one-third per cent. highly nitrogenous gas re-
covered as by-product from carbonization of
organic material, or material of organic origin
or gases otherwise generated passing the re-
sultant gas through a coal fire, reducing the
temperature of the gas issuing from said fire
to from 400° to 600° Fahrenheit, subjecting

the material to be carbonized tosaid last-men- -

tioned gasatthesaid temperature of from 400°
to 600° Fahrenheit and under the said pres-
sure still constantly maintained exhausting
the gases emanating from said material dur-

ingcarbonizationimmediately they free them-

selves collecting and condensing the gases
thus exhausted and collecting the by-prod-
ucts, substantially as set forth.

3. The method of carhonizing organic ma-
terial and material of organic origin which
consists in mixing sixty-six and two-thirds
per cent. air and thirty-three and one-third
per cent. highly nitrogenous gas recovered
as by-products from carbonization of organic

per cent. air under a constant pressure of | gases otherwise generated; passing the re-

sultant gas through a coal fire, reducing the
temperature of the gas issuing from said fire
to from 400° to 600° Fahrenheit, prelimina-

rily subjecting the material to be carbonized
to said last-mentioned gas at the sald tem-

perature of from 400° to 600° Fahrenheit and
under the said pressure still constantly main-

tained and simultaneously allowing the es-
cape to the atmosphere of the vapors emanat-
ing from said material during said prelimi-
nary step, thus subjecting said material to be
carbonized to said last-mentioned gas, c¢ool-
ing the carbonized material by subjecting
same to the cooled gases emanating from the
carbonizing process after they have been
cooled in the condenser.

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

OSCAR DAUBLE.

Witnesses:
ALBERT FREDRICK,
EMMA DAUBE.
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