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Tº'o allºnuy ?orma, i? 'magy concerºn, ̂  
Be it known that I, GEORGE W. WALLACE, 

a citizen of the United States, residing at 
East St. Louis, Illinois, have invented a cer 
tain new and useful improvement in Proc 
esses for Carbonizing Carbonaceous Mate 
rials, of which the following is a full, clear, 
and exact description, such as will enable 
others skilled in the art to which it apper 
tains to make and use the same. 
This invention relates to the carboniza 

tion or distillation of carbonaceous mate 
rials, more particularly, the production of 
oil and coke from coal. 
In my 

dated October 29, 1918, I have described a 
process for distiling, carbonizing or vapor 
izing carbonaceous materials such as coals, 
lignites, oils and shales, which process con 
sists in heating carbonaceous material in a 
closed chamber or retort and subjecting said 
material to such treatment that the evolved 
gases, vapors and liquids are removed be. 
fore they can undergo secondary decompo 
sition. This is effected by causing the 
evolved gases, vapors and liquids to escape 
from the chamber by traveling through the 
coolest portion of the material in the cham 
ber into a take-off duct and thence immedi 
ately escape from said chamber through a 
Suction pipe that communicates with one 
end of said take-off duct. The heat is ap 
plied externally to the side wall of the cham 
ber or retort that holds the material, and 
consequently, the material therein, if fusible, 
becomes coked progressively, as the heat 
penetrates through said material, the heat 
causing the material to fuse into a putty 
like, impervious mass, and thereafter turn 
into coke. As the process proceeds the cok 
ing Zone, represented by the fused material, 
moves inwardly progressively, toward the 
center take-off duct, thus leaving a body of 
Coke in the Zone outside of the coking zone, 
Or, in other Words, in the space between the 
heated walls of the retort and the fused mass 
of material that is being converted into 
coke. 
In using the process above referred to for 

the carbonization of coal, manufacture of 
coke and production of oil from bituminous 
Substances which fuse upon being subjected 
to a high temperature, I have discovered 
that in some instances gases continue to 
evolve from the material that has passed through the coking stage and that said 

V 

prior U. S. Patent No. 1,283,001, 

gases produce a back pressure in the outer 
Zone lying beyond the coixing zone. If this 
back pressure becomes relatively high the 
gases that are evolved in the outer zone are 
forced through the coking zone, thereby pro 
ducing fissures or cracks in the fused mass 
in the coking Zone. These fissures or cracks, 
when first formed, are very slight, but as 
the material continues to shrink as the cok 
ing operation proceeds, they open up or be 
come wider, thereby causing the coke that is 
produced by the process to be fragile and in 
the form of Small pieces. Moreover, the 
back pressure that is sometimes produced 
in the zone outside of the coking zone seems 
to increase the time required to carbonize 
or distill the material in the retort. 
The main object of my present invention 

is to provide a process for distilling, car 
bonizing or vaporizing solid carbonaceous 
materials that has the good features and 
characteristics of the process described in 
my prior patent above referred to, namely, 
prevents the evolved gases, vapors and 
liquids from undergoing secondary decom 
position, and which insures the production 
of a good grade of coke, when coal is the 
carbonaceous material distilled, even though 
gases are evolved in the zone outside of the coking zone. 
Another object is to provide a novel ap 

paratus for distilling, carbonizing or vapor 
izing Solid carbonaceous material. 
To this end I have devised a process which 

consists in heating carbonaceous material 
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in a closed chamber or retort, withdrawing 
under reduced pressure the gases, vapors 
and liquids evolved from the material in the 
coking Zone and causing said gases, vapors 
and liquids to travel through the coolest 
portion of the material in the chamber into 
a. take-off duct through which they imme 
diately eScape from the apparatus, ånd pre 
yenting a back pressure from being created 
in the zone outside of the coking zone of suf 
ficient force to cause the gases in said outer 
Zone to breakthrough and disrupt the fused 
material in the coking zone at the critical 
time in the process at which any disturbance 
of the coking material will have a perma 
nent effect on the structure of the coke pro 
duced by the process. I have also devised 
an apparatus for practising my process, 
which apparatus consists of a closed cham 
ber or retort, a perforated take-off duct ar 
ranged inside of said chamber and con 
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nected at one end to a suction-producing 
device and means that provides an exit for 
the relatively small amount of gases that 
are evolved in the zone outside of the cok 
ing zone. 

igure 1 of the drawings...is a vertical 
sectional view of an apparatus that can be 
used in practising my present process; and 

Figs, 2 and 3 are side elevational views, 
partly in section, illustrating other means 
that can be used for preventing pressure 
from building up in the zone outside of the 
coking Zone. . 
The apparatus shown in Fig. 1 comprises 

a closed chamber or retort A that is adapted 
to contain carbonaceous material, means for 
heating the side wall of said chamber, such, 
for example, as a combustion chamber B to 
which products of combustion are supplied, 
a perforated take-off duct C arranged pref 
erably at the center of the chamber A and 
having its lower end communicating with an 
eduction pipe D which is connected with a 
suction-producing device (not shown) and a 
valve E at the upper end of the take-off duct 
C that opens automatically under certain 
conditions, and thus prevents pressure from 
building up in the retort sufficiently to dis 
rupt the fused material in the coking zone. 
? heat is applied to the walls of the 

chamber A the material in said chamber will 
become coked progressively as the heat pene 
trates inwardly through said material, the 
heat causing said material to first fuse into 
a putty-like, impervious mass and then turn 
into coke. The gases, vapors and liquids 
that are evolved from thematerial during 
the coking operation are drawn into the 
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take-off duct C through the perforations 1 
therein, and thence travel downwardly 
through said take-off duct to the eduction pipe D through which they are conveyed 
away from the apparatus. In view of the 
fact that the take-off duct is arranged at the 
center of the chamber A. at the coolest part 
of the body of material in said chamber, and 
as said take-off duct communicates at one 
end with a suction-producing device, the 
gases, vapors and liquids that are evolved 
from the material which is passing through 
the coking stage travel through the coolest 
portion of the material in the chamber A. 
during the operation of escaping from said 
chamber, thus causing a reduction in the 
temperature of the gases, vapors and liquids 
below the initial temperature of formation, 
and consequently, preventing any further 
breaking down of the hydrocarbon mole 
cules. 
are immediately conducted out of the appa 
ratus through a take-off duct which is so 
formed that no liquids can collect and re 
main, therein, there is no possibility of the 

65 
liquids condensing, revaporizing or becom 
ing cracked or mixed with the material in 

wing to the fact that the liquids. 
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the chamber A that surrounds the take-off 
duct. 
In the event that a back pressure is created 

in the Zone a outside of the coking zone 
represented by the mass of fused material of 
that is being converted into coke, the valve 
E in the upper end of the take-off duct C 
will open automatically before said back 
pressure reaches such a degree that it will 
cause the gases evolved in the zone a to be 
forced through the fused material of in the 
coking Zone, thereby automatically relieving 
the pressure in the portion of the chamber 
A between the side wall of said chamber 
and the fused material in the coking zone gy. 
Consequently, the coke that is produced by 
my present process will be firm and in the 
form of large pieces, as it is impossible for 
sufficient back pressure to be developed in 
the chamber. A to cause the gases that are 
evolved in the zone a to be forced through 
the coking zone, and thus produce fissures or 
cracks in the fused material y at the critical 
time at which any disturbance of the coking 
mass will have a permanent affect on the 
structure of the coke. The percentage of 
gases that are evolved in the outer zone a is 
relatively small-never in excess of five 
per cent. of the total gases and vapors 
evolved from the material in the chamber A. 
When the relief valve E is arranged in the 
upper end of the take-off duct, as herein 
shown, there is no loss of gases, as the gases 
which escape through the port controlled by 
said relief valve enter the take-off duct C. 
In all other respects my present process is 
the same as the process described in my 
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prior U.S. patent above referred to, as it 
insures the removal of the major portion of 
the evolved gases, liquids and vapors in such 
a manner that they pass through the coolest 
Zone in the chamber Ain escaping therefrom 
and are immediately removed from the ap 
paratus before secondary decomposition can 
occur, namely, before the hydrocarbon mole 
cules in the gases can break down and before 
the liquids can condense, revaporize, become 
cracked or mixed with the material in the 
chamber A that surrounds the take-off duct. 
In the apparatus shown in Fig. 1 the 

means for relieving the pressure that de 
velops in the Zone outside of the coking zone 
consists of a valve E that is arranged in the 
upper end of the take-off duct, as previously 
described, said valve being carried by a piv 
otally mounted device 2. that is equipped 
with a weight 3 which normally holds the 
valve E seated. Various other means can be 
used, however, for relieving the pressure in 
the chamber A, and therefore, I have illus 
trated in Fig. 2 of the drawings: an appa 
ratus in which the chamber A is provided 
adjacent its upper end with a discharge pipe 
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4 that passes through a water seal 5 which 
is provided at its upper end with an ouslet 30, 
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pipe 6. In such an apparatus the relatively. 
small amount of gases that are evolved in 
the outer Zone X escape from the upper end 
of the chamber A through the discharge 
pipe 4. In Fig. 3 of the drawings I have 
shown still another way of relieving the 
pressure in the chamber A, the apparatus 
shown in Fig. 3 being provided with a 
spring-actuated relief valve E that is ar 
ranged in a discharge pipe 4 which leads 
from the upper end of the chamber A, said 
valve E being normally seated, but being 
capable of opening automatically so as to 
relieve the pressure in the chamber A in 
the manner previously described. 
I do not wish it to be understood that the 

process described in my prior U. S. Patent 
No. 1,283,001, dated October 29, 1918 is in 
operative or fails to produce the results 
described in said patent, for said process 
Works perfectly on oil shale, cannel coal and 
oil bearing sands. In some instances, how 
ever, particularly in the production of oils 
and coke from coal, the results obtained by 
my said prior process are not always uni 
form, and it is the purpose of my present 
invention to make my prior process more 
perfect and uniform by providing means 
for eliminating the possibility of ?e 
ture of the coke being affected or the time 
required to carbonize or distil the material 
being increased by the gases which are some 
times evolved from the material outside of 
the coking Zone. 
Having thus described my invention, what 

I claim and desire to secure by Letters Pat 
ent is: 

1. A process for distilling, carbonizing or 
vaporizing solid carbonaceous materials, 
characterized by applying heat externally 
to a chamber in which solid carbonaceous 
imaterial is arranged, causing the gases, 
vapors and liquids that are evolved from 
the material in the coking zone to travel 
through the coolest portion of the material 
in said chamber into a take-off duct, immedi 
ately removing the gases, vapors and liquids 
from said take-off duct, and preventing pres 
sure from building up in said chamber suf 
ficiently to disrupt or form fissures in the 
fused mass in the coking Zone. 

2. A process for distilling, carbonizing or 
vaporizing solid carbonaceous materials, 

55 

60 

characterized by applying heat externally 
to a chamber in which solid carbonaceous 
material is arranged, causing the gases, 
vapors and liquids that are evolved from the 
material in the coking zone to travel through 
the coolest portion of the material in Said 
chamber into a perforated discharge pas 
sageway and then escape from Said dis 
charge passageway before Secondary decon 
position can take place and before the 
liquids can escape froin Said passageway 
back into said chamber $nd Enix. with the 

struc 

B 

material therein, and automatically reliev 
ing the pressure produced in said chamber 
by the gases evolved from the material out 
side of the coking zone. 

3. A process for distilling, carbonizing or 
vaporizing solid carbonaceous materials, 
characterized by applying heat externally to 
a chamber in which solid carbonaceous 
material is arranged, withdrawing under 
reduced pressure the gases, vapors and 
liquids that are evolved from the material 
in the coking Zone, removing said gases, 
vapors and liquids before they can undergo 
secondary decomposition in escaping from 
the chamber, and controlling or governing 
the pressure that is produce in said cham 
ber between the outer wall thereof and the 
fused mass of material in the coking zone: 
for the purpose described. 

4. A process for distilling, carbonizing 
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or vaporizing solid carbonaceous materials, 
characterized by applying heat externally 
to a chamber in which solid carbonaceous 
material is arranged, causing the gases, 
vapors and liquids that are evolved from the 
material in the coking Zone to travel through 
the coolest portion of the material in said 
chamber into a discharge passageway, im 
mediately removing said gases, vapors and 
liquids from said passageway, and permit 
ting the gases that are evolved from the 
material outside of the coking zone to escape 
automatically before the pressure in said 
chamber becomes great enough to force said 
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gases through the fused material in the 100 
coking zone. 

5. A process for distilling, carbonizing or 
vaporizing solid carbonaceous material, 
characterized by applying heat externally to 
a chamber in which solid carbonaceous ma 
terial is arranged, withdrawing under re 
duced pressure the gases, vapors and liquids 
evolved from the material in the coking 
zone and causing them to travel through the 
coolest portion of the material in said cham 
ber into a conduit through which they are 
immediately removed from the apparatus, 
and preventing the gases that are evolved in 
the zone outside of the coking Zone from 
breaking through the fused material in the 
coking zone and thus disrupting or form 
ing fissures in same. 

6. A process for distilling, carbonizing or 
vaporizing solid carbonaceous material, 
characterized by applying heat externally 
to a chamber in which solid carbonaceous 
material is arranged, causing the gases, va 
pors and liquids evolved from the material 
in the coking zone to travel through the 
coolest portion of the material in said cham 
ber into a perforated take-off duct and 
thence flow downwardly through said take 
off duct into a conduit through which they 
are immediately conducted away from the 
apparatus, and permitting some of the gases 
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that are evolved in the zone outside of the 
coking zone to escape from said chamber 
from time to time, thereby preventing an 
abnormal back pressure from being created 
outside of the coking zone. 

7. An apparatus for distilling, carboniz 
ing or vaporizing solid carbonaceous mate 
rials, comprising a chamber or retort that is 
adapted to receive solid carbonaceous mate 
rial, a perforated take-off duct arranged in 
said chamber and having its lower end com 
municating with a suction conduit, and a 
relief valve arranged adjacent the upper 
end of said chamber; for the purpose de 
scribed. . 8. An apparatus for distilling, carboniz 
ing or vaporizing solid carbonaceous mate 
rials, comprising a chamber or retort that 
is adapted to receive solid carbonaceous ma 
terial, means for externally heating said 
chamber, means for causing the gases, va 
pors and liquids evolved from the material 
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in the coking zone to travel through the 
coolest portion of the material in said cham 
ber and escape from the apparatus before 
said gases, vapors and liquids can undergo 
Secondary decomposition, and means for pre 
venting pressure from building up in said 
chamber sufficiently to disrupt or form fis 
Sures in the fused mass in the coking Zone. 

9. An apparatus for distilling, carboniz 
ing or vaporizing Solid carbonaceous mate 
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rials, comprising a chamber or retort that 
is adapted to receive solid carbonaceous ma 
terial, a perforated take-off duct that con 
stitutes the sole outlet for the gases, vapors 
and liquids evolved from the material in 
the coking zone, the lower end of said take 
off duct communicating with a suction con-.. 
duit, and means for automatically relieving 
pressure produced in said chamber by the 
gases evolved from the material outside of 
the coking Zone. 

GEORGE W. WALLACE 

35 

40 


