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- effect the carbonization and subsequent cool- .
ing down of the carbonized material in the

‘shortest possible time.
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1 o all whom il ma,g concern:

for its obJeot to produce an apparatus which
will effect a thorough and even carbonization

of the material and which will at the same
time produoe a Very larcre y1e1d of by pr od--

ucts. ~
My invention further has for 1ts obJeot to

My invention will be deseribed W1th refer-

‘ence to the aeoompanyme dramngs in which

- I have shown an apparatus in Whloh my in-
| .| downwardly throun'h g -flue d°.

- vention 18 embodied.

30
35

40

- ing down the oondmt 1nterven1nn* between_
the heater and the kiln for the purpose of

. ;45 .

18 a
| -Fw 4 1S an enlarﬂ'ed detailed plan view of
the connections 1ntervemnﬂ' between the kiln
and the heater; and Fig, 5 18 a section on

It will be understood, however that thls'-'
apparatus is only one of many forms which:

‘may be employed and that I do not ln:mt my- _
- mtervene between the heater and kiln and

pass beneath the kiln by means of pipes d®
toastack dS,
bers or flues d?, d, d*, and d are floors or -
‘partitions d’® 4o, Wlthm which are placed coils

8o =
air and permanent gases which pass through ~
the mixer traverse the coil of pipecd” and be-;_ B

solf to such apparatus.-

In the drawings, in which like 1eferenoe"
“ oharaoters indicate like parts, Figure 1 isa
- sectional elevation of an apparatus embody--
ing my invention. Fig.1*is asection of asuit--|
Fig. 2 1is a sectional elevation,

able injector.
on an enlarged soale, taken through the kllu
and the heater

tional plan taken at different levels. -Fig. §°
section through the drum of the k111:1

line 6 5 of Flﬂ' 4 showmn' the means for cool-

coohng down the charge after carbonization.

In the drawings, A represents a suitable
alr-compressor, Whloh is preferably connected
by piping B with an air and gas mixer C,

‘wherein the atmospheric air and the perma-'
‘nent gases aTe thorouﬂ'hly mlngled |

Fig. 3 is a sectional plan of
the structure shown in’ Fig. 2, taken on the
line 5 3 of Kig. 2. Fig. 3EL is ‘a similar sec-:

. 1
- Beitknownthat I, BERNHARD ZWILLINGER :
“a citizen of the Umted States, residing in thei
city, county, and State of New York, have in-
_Vented a new and Improved Apparatus for
Carbonizing, of which the fo]lowmg isa spe(n-.'-
.ﬁoatlon

My invention relates to- an apparatus for-
carbonizing carbonizable material, and has

morefullyin detail.

D is the heater whloh wrll be desorrbed

F. Leading from the bottom of the kiln F

1is a pipe ¢, Whloh communicates with a suit-
| able hydraulic main G, from which a pipe &
' leads to a oondenser H, from which con-
denser a pipe 7 leads to a Vessel I in the na-
ture of a Wulft bottle
‘tle a suitable plpej leads back to an 1nJeotor
J, from which injector a pipe k leadsinto the
The "heater, which may be of any
suitable or prefer red construction, is prefﬁr- o '
This o
‘heater consists of an ordinary furnace-grate
d', which dlsoharges its smoke and products

III]KGI‘ |

ably constructed as shown herem

The plpmg d leads from
the mixer to'the heater, and pipe e connects
the heater with a suitable drum fi

From the Wulff bot- -

50
in the kiln

of comb ustion through arearwardly-projected
flue d? thence upward through a flue d3;

‘thence forwardly through a flue d* and up-

wardly through a flue d5 and rearwardly and
It will of:

course be understood that there are several

Intervening between the oham-
of pipes di& Tt will be understood that the

come highly heated.

By referring to Flgs 4 and 5 it Wlll be ob-'

of these chambers or flues Whlch communi- -
“cate, respectively, with the passages d’, which -

served that the passages or flues d’ between 85 '_

| the heater and the kiln are provided withre-
‘movable plates d**, which may be elevatedat =
the end of the carbomzmg‘ process, 80 as to .

prevent the products of combustion fromthe

‘heater from passing through the pipeés d8'so go :

that the kiln will thereh37 be cooled down_-; o
‘much sooner. L

The kiln, Whlohls best shown in Flgs 2and: -

'3 and Wthh may be of any suitable oonstruo-;
tion, is preferably of the form shown in the .
- Communi- =

said figures—namely, circular.

95

cating with the drum f in kiln is a pipe f', -

| which plpe runs around the mtermr of the
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kiln, on the floor thereof, and is provided with

perforated branch pipes /%, which extend

from the wall of the kiln to or about the cen-
ter thereof, the said pipes being preferably
radially placed with respect to the circumfer-
enceof the kiln. The funection of these pipes
is to distribute the mixture of air and perma-
nent gases thoroughly to the charge in the
kiln in order to promote a uniform carbon-
ization, and to have a rapid circulation of
fresh air after the carbonization is finished a
suitable draft-producing appliance f° is pro-
vided in the stack **. This draft-producing
appliance is preferably a gas or steam jet.
In Fig. 3®the drum f, which is shown in
Fig. 2 as located within the kiln, is Shown as
plowded with baflle-partitions f"f to effect
a more thorough commingling of the gases.
Before deseribiug the detailed operation of
the apparatus I will firsv describe the general
principles upon which the invention depends.
The leading idea of inserting or introdue-
ing a gas into the kiln is to produce a thor-
ough carbonization of the material, while at
the same time preventing combustion, and
thereby yielding the highest possible per cent.
of by-produets. The so-called ‘“‘permanent
oases,” which are derived from the dry distil-
lation of wood, are generally composed of
fifty-eight to sixty-four per cent. carbonic
acid, carbon monoxid, marsh-gases, ethylene
hydrogen and are sucked by means of an 1n-
jector, which is operated by the air-com-
pressor, into the mixing-vessel, and at the
sametime the atmospheric air which produces
the 1njection is forced into this vessel, so
that the air and permanent gases are thor-
oughly commingled before they enter the
kiln. This commingling produces a dilution
of the air. In this manner the air will be
mixed with such a volume of combustible
oas that after combustion of the mixtuare,

~which takes place in the kiln, a large part of

the oxygen in the air will be used upin such
combustion. Thus of the twenty-one per
cent. of oxygen contained in the air only from
five toseven per cent. will remain. The mix-
ture passes through the mixer, which is half-
filled with water and which performs two
functions: First, the mixture of gases will
be saturated with water-vapor so as to pre-
vent the heating-colls from being damaged

by the intense heat, and, second, to serve as |

a sort of deposit medium for the permanent
cases which carry over mechanically a cer-
tain amount of tar from the Wulff bottles.

This mixture of gases goes through the heat-

- ing-eoils and is heated up to about 650° Fah-

6o

65

‘gas mixtare to the charge.

renheit. Before it enters the kiln the pipes
in the kiln serve to thoroughly distribute the
It will be un-

derstood -that the functions performed by
the water In the mixer are such that it is
unnecessary to renew the supply of water
continuously, and the water remains in the
mixer until it has become too turbid to prop-
erly perform 1its functions as a depository,

R WY

|

when it is replaced by fresh water;

744,668

but 1
wish it distinetly understood that there is no
constant supply, and I wish to clearly dis-
tinguish from an apparatus which purports
to employ a constant supply of water for the
purpose of deoxygenizing. By this process

]

so far deseribed I reduce the time necessary

for carbonization and obtain a greater per-
centage of by-products than heretofore. Or-
dinarily under a supply of gases of from three

hundred to five hundred cubic feet per min-

ute and employing a charge of one hundred

"and twenty thousand pounds of wood I need
operate on one charge not more than sixty

hhours, thereby producing about twenty-iive
per cent. of very best ¢charcoal, one totwo per
cent. of ninety-five-per-cent. methyl alcohol,
four to five per cent. of one-huudred-per-cent.
acetic acid, and five to seven per cent, of tar.
The time of carbonization can be greatly re-
duced by inecreasing the gas voiume.
cases and vapors which are derived from the
glowing mass in the kiln are removed from
the kiln at the bottom thereof (see Figs. 1 and
2) by tite pipe g. It will be understood, how-
ever, that while I have shown the pipe ¢g as
leading from the bottom of the kiln this pipe
may within the limits of my invention be
otherwise located. I have shown it leading
from the bottom of the kiln because that is
the most efficient constraction, as the draft
is downward in kilns of this deseription,
thereby producing a very thorough and even
carbonization to aveid at the bottom of the
kiln a residue of slightly-carbonized wood,
commonly ealled ‘‘brands,” and preventing
objectionable decomposition of the by-prod-
ucts. Some of the advantages of thus pro-
ceeding will be obvious when it is realized
that a very small percentage of acetone is pro-

duced by me, whereby I avoid the detrimental

effect of the large percentage of acetone In
the wood-alecohol. Recentresultshaveshown
oenerally only one one-hundredth of one per
cent. of acetone in the raw wood-aleohol, The
cases emanating from the kiln are led into
the condenser II where the by-products are
condensed, and passed with the permanent
oases, into the Walff bottles I. "T'he neces-
Sary amount of permanent gases is prefer-
ably returned immediately to the injector J

of the mixer, wheleas the surplus may beled

off by a pipe 4* to a suitable gas-holder or be
directly burned underthe Steam boilers.
injector is shown as consisting of a shell 1,
having ports 2, 3, and 4, and avalved. When
the (,.a.rbomzmn* in the kiln is complete, the
kiln is cooled down the gas-supply to the kiln
being shut off and the pipes d° running be-
neath the kiln being depllved of their lleat
The latter function is effected by raising the
plates or covers d'* of the pipes or flues and

blockmn‘ orshutting off the combustion-cham-

| ber of the heater by means of a plate d*, and

the steam or gas jet is set in operation to cre-
ate an intense draft, so that the kiln will
rapidly cool down.

The.

This

By thus proceeding I can
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“cool down the kiln in about forty hours,where-
as formerly it required six to seven days to |

 effect a thoron oh cooling.

IO

Having thus deserlbed my 1nvent10n |
claim as new and desire to secure by Letters
Patent— - x

1. Inacarbomzmg apparatus, the combma—.
‘tion of a kiln, a heater for gases connected |
with said. kiln a gas-conveying device con-
‘nected with the sald heater to supply a gase-
- ous mixture thereto and channels located un-

~der the kiln and connected with a draft de-
~vice to aid in cooling the kiln at the end of

15

the operation.

2. Inacarhomzmgapparatus, the combma- |
tion of a kiln, a heatér for gases having two

- separate ehannels channels located under

the kiln, and eonneetlon from one of the chan-

nels of the heater to said channels under the

20

kiln, a cut-off device located in said connec-
- tion, a device located in said connection be-

tween the cut-off device and the kiln for con-

~necting the channels under the kiln with the

.25

130

atmosphere at their supply end, or closing
said channels to the atmosphere at said end,

a draft device connected with the outer end_

of the channels under the kiln, means for
conveying a gaseous mixture to the outer

channel of the heater, and a connection

through the outlet of said outer channel to
the interior of the kiln. |

3. The combination of a klln, a heater for |

.gases, a dI um located Wlthm the kﬂn and pro- .
vided with baffle-partitions, means for sup-

plying a gaseous mixture to the heater, a con-, 33

nection from the outlet of said heater to the -
inlet of the drum, and a dlscharge-mpe con-
nected with the outlet of the drum and lo-

‘cated within the kiln. - .
4. The ecombination of an alr-compressor, a

40

mixer havmcr a direct connection to said air-

compressor, an injector connected with said ~
air-compressor and with the mixer, and with =~ .

a source of permanent gases, a heater for gases
connected with the mixer, and a kiln connect-
ed with the outlet of the heater.

channels, means for passing a heating fluid

through one of said channels, means for sup-
plymg a gaseous mixture to the other chan-
‘nel, a connection from the last-named chan- =
"nel to the interior of .the kiln, channels lo-

45

5. In combination, akiln, aheaterforgases'
which has two sets of sepa,rate passages or

so

cated beneath the kiln and conneeted with

the heating-channel of the heater and means

the heater and the kiln for shutting off the

flow of the heating medium and for produc-

55 -
intervening between the heating-channelsof =~

ing a flow of fresh air beneath the kiln to

cool the same.
o BERNHARD ZWILLINGER
Wltnesses _-
GEo. E. MORSE, |
OTTO V. SCHRENK.




	Drawings
	Front Page
	Specification
	Claims

