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To all whom it may concern: 
Beit known that I,BERNHARD ZWILLINGER, 

a citizen of the United States, residing in the 
borough of Manhattan, city, county, and State 

5 of New York, have invented certain new and 
useful Improvements in Processes of Carbon 
izing Material, of which the following is a 
specification. 
My invention relates to a process of carbon 

Io izing wood, peat, and other material carbon 
izable at a relatively low heat-say not ex 
ceeding 800 Fahrenheit-and has for its ob 
ject to produce a process by which such other 
carbonaceous materials may be readily and 

I5 efficiently carbonized. . 
To these ends my invention consists in the 

process hereinafter claimed. 
This application is a division of an appli 

cation, Serial No. 738,017, filed by me Novem 
20 ber 23, 1899. , 

In the accompanying drawings I have shown 
an apparatus suitable for carrying out the 
process hereinafter described. 

In the drawings, Figure I is a sectional side 
25 elevation of the apparatus, and Fig. II is a 

plan view with the kiln partially broken away 
and in section. 

Stated generally, the process consists in 
carbonizing Wood or other material carbon 

3o izable at a heat, say, not exceeding 800 Fah 
renheit by the use of the so-called “perma 
nent' gases heated by external means to 
about the temperature at which the carbon 
ization of the Wood or other material takes 

35 place. 
I effect the carbonization of wood by par 

tially deoxygenizing atmospheric air and then 
effecting the carbonization of the wood by 
passing this air in a heated condition through 

40 the said wood, carrying off with it the so-called 
'permanent” gases and storing the surplus, 
and When a sufficient quantity of gases from 
the Wood has been obtained the carboniza 
tion of the material is continued and finished 

45 under the exclusion of deoxygenized air, em 
ploying only the gases from the wood. There 
is a further refinement or adjunct in my proc 
ess by which after carbonization has been ef 
fected the charge is cooled down by the em 

So ployment of the permanent gases in a cooled 

-condition or other gase 
void of free oxygen. 
I will now proceed to describe the appara 

sfor the most part de 

tus and the process in its various phases. 
In the drawings, K represents an ordinary 55 

kiln or beehive-oven. 
C represents an air-compressor. 
W represents a washer. 
D indicates a hydraulic main. 
R represents a cooler, B a vessel in the na- 6o 

ture of a Wulff bottle, and G a gas-holder. 
The kiln K is preferably provided with a 

side door K and with a system of pipes K", 
practically covering the floor of the said kiln 
and perforated for the distribution of the gas 65 
to the kiln. The air-compressor Cisconnected 
by a pipe G below the level of a body of water 
W’, contained in the washer W. The washer 
W also contains a sprayer or sparger W. The 
function of the washer is to partially deoxy- 7o 
genize the air pumped through the same at 
the beginning of the carbonizing operation. 
A siphon Wserves to regulate the water-level 
in the Washer. The Washer W is connected 
by a pipe W to the coil F of a heater F, 75 
by which the air and permanent gases are 
heated prior to the introduction of the same 
into the kiln K. . The coil. Fis in turn con 
nected by pipe F to a drum F, to which a 
suitable pyrometer T may be connected. The 8n 
drum Fis connected by pipek" to the pipe sys 
tem. K and on the floor of the kiln, a suitable 
valve F being provided for purposes herein 
after described. A pipe or conduit Kleads 
from the kiln K to a drum or hydraulic main 85 
D, from which a pipe Y leads to a cooler R, 
where the gases are cooled and condensed. A 
pipe B leads from the cooler to a vessel B in 
the nature of a Wulff bottle. The water 
level in the Wulff bottle is regulated by the go 
siphon B'. A pipe B leads from the Wulff 
bottle to the gas-holder G, which gas-holder 
is used as a store-holder for the surplus gases. 
There is a by-pass connection B between the 
pipe B and the pipe B. Walves B7, B8, and 95 
B° are provided for purposes hereinafter to 
be described. A pipe G connects the gas 
holder G with the air-compressor C. A pipe C? 
connects with a pipe W, which intervenes 
between the drum F in the kiln and the Ioo 
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washer W. A valve W is provided to con- ; kiln through the coil R and through the by 
trol the flow of fluid through the pipe. W, con 
necting the pipes in the heater, and a valve 
Wis provided to control the flow through the 
pipe C°, a valve W9 being likewise provided 
in the pipe W. 

I may state in general that the air- com 
pressor serves to propel the gases in order to 
heat them, the carbonization taking place in 
the kiln K, a hydraulic main cooler and Wulff 
bottle serving to condense the less-volatile 
products. 
Having described the apparatus, I shall 

proceed to describe the process in its various 
phases. I proceed as follows: A quantity of 
atmospheric air is forced by the air-compressor 
through the washer and from thence passes 
through the coil of the pipe F into the kiln. 
The products of combustion pass out of the 
kiln through the pipe K and hydraulic main 
D and then pass to the condenser or cooler 
R, from which they proceed to the gas-holder, 
from which they may be returned on the same 
circuit as before. After the carbonization 
process is concluded the kiln and the charge 
therein may be cooled by circulating the per 
manent gases as follows: by taking the store 
of permanent gases from the gas-reservoir G, 
conducting them to the compressor C and 
from thence through the pipes C° and W to 
the kiln and then passing the gases out of the 

pass pipe B", the Wulff bottle B being cut out 
by manipulating the proper valves. It is also 
unnecessary to pass these gases through the 
washer or deoxygenizing apparatus. It will 
be understood, however, that I do not herein 
claim the cooling process, as the same forms 
the subject-matter of an application filed by 
me February 24, 1902, Serial No. 95,161. 
Having described my invention, what I 

claim, and desire to secure by Letters Patent, 
IS 
The hereit-described process of carboniza 

tion, which consists in preliminarily deoxy 
genizing atmospheric air, heating the result 
ant gas to such a temperature as to effect the 
carbonization of the carbonizable material in 
the kiln at a temperature not exceeding 800 
Fahrenheit, and acting upon the said mate 
rial with the said heated gas, removing the 
products of carbonization and thereupon con 
tinuing the carbonization by heating and cir 
culating the said products of carbonization 
through the kiln so as to effect the carboni. 
zation at a temperature not exceeding 800 
Fahrenheit. 

BERNHARD ZWILLINGER. 
Witnesses: 

CONRAD KREMP, 
GEO. E. MORSE. 
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