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My invention relates to a method for re 
moving and recovering the volatiles from car 
bonaceous materialis. 
The principal object of my invention is to 

G provide a method for generating voiatiles 
and whereby volatiles may be removed and 
recovered from carbonaceous material by con 
tinuous fractional distillation. 
Another object is to provide a method in 

which fractional distillation may be effected 
by direct application of hot gases to the ma 
terial treated. 
Another object is to provide a method of 

the above character in which a continuous 
feed of the materials acted upon may be 
effected. 
Another object is to provide a method for 

removing Sulphur from carbonaceous mate 
ria. 
Another object is to provide a method 

whereby the materiais may be efficiently 
treated and with such rapidity and in such 
quantity as to afford great capacity. 
Another object is to provide a method 

whereby hot gases may be caused to pass 
through a body of broken or granular mate 
rial in a positive manner by suction to effect 
fractional distillation of volatiles contained 
therein. 
A further object is to provide in a distilla 

tion process a method whereby an incandes 
cent zone may be maintained in the materials 
treated and hot gases caused to pass through a 
charge of the materials above the incandes 

5 cent zone to effect fractional distillation in 
the charge. 
With the foregoing objects in view and in 

contemplation of Such other objects and ad 
vantages as may subsequently appear I em 
ploy an appa Fatus and certain steps substan 
tially as hereinafter described and ciaimed 
and illustrated by way of example in the ac 
companying drawings, in which ; 

Figure i is a view in diagram showing an 
apparatus for carrying the method into 
effect: 

Figure 2 is a detaii in vertical section of 
the l'afe-inducing portion of the apparatus 
ill ployed in drawing the products of coin 

bustion and distilled volatiles from a gener 
ator. 
The apparatus for carrying out my inven 

tion is here shown as comprising a generator 
A.; a plurality of combined positive suction 
and ejecting devices B, C, D, for creating a 
partial Vacuum in the generator to effect an 
induced draft therethrough and cause a frac 
tional distillation of gases and vapors; in 
itial condenser chambers E, F, and G; liquid 
tanks H, I, and J.; and final condensers cham 
bers K, L, and vi. 
The generator A embodies an ouer verti 

cal stack 3, through which materials to be 
treated are passed by gravity. The lower or 
discharge end of the stack 3, is turned to ex 
tend at an incline and is open to afford a 
means of discharge of residiuum from the 
stack by gravity. A suitable feed regulator 
4 is arranged at the lower end of the stack 
which is here shown as comprising a rotary 
cylinder extending across the openend of the 
stack to impede the progress of the materials 
through the stack, but which on being rotated 
will act to effect a continuous discharge of the 
materials thereby preventing excessive ex 
pansion of the materials in the stack. Teeth. 
5 on the cylinder act to break up the material 
in event it is caked and insures ejection 
thereof. 
Opening to the side of the stack 3 is a com 

bustion chamber 6 which extends downward 
ly at an angle to the vertical center of the 
stack and is open at its outer end to afford 
a means of air intake to the stack. A burner 
nozzle projects into the outer end of the 
chamber 6 and is adapted to feed a hydrocar 
bon fuel to the stack from a pipe 8, and also 
to feed steam to the stack from a pipe 9. 
Any suitable number of these chambers and 
burner's may be employed as occasion may 
require. 

Extending downwardly in the outer stack 
3 ill spaced relation thereto is an intermediate 
stack 10 the lower end of which terminates 
above, and is spaced from the chamber 6: 
and projecting downwardly in stack 10 in 
spaced relation thereto is an inner stack 11 
the lower end of which terminates above the 
iowez' end of the intermediate staci. 10. 
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The inner stack connects at its upper end 
with a feed pipe 12 through which the mate 
rial to be treated is delivered to the stacks 
and which is sealed in any suitable manner 
not necessary to be here shown; this feed 
pipe where practical is extended vertically 
a considerable distance above the stacks and 
maintained full of the material. 
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The upper end of the inner stack 11 is fitted 
at its junction with the feed pipe 12 with a 
coupling 13, and the upper ends of the stacks 
10 and 3 are closed by caps 14 and 15 respec 
tively, which coupling and caps are con 
nected to conduits 16, 17 and 18 leading to 
the suction and ejection devices B, C and D, 
through the condensing chambers E, F and G. 
The suction and ejection devices B, C and 

D are complementary and each embodies a 
suction chamber 19, and leading from the 
suction chamber is a discharge passage 20 in 
the form of a truncated cone the small end 
of which opens to the suction chamber and 
the large end of which opens to the liquid 
tank at a point below the surface of a liquid 
in the latter. Extending into each suction 
chamber is a nozzle 21 which opens directly 
opposite the center of the passage 20 to dis 
charge liquid into the passage across the 
suction chamber. Each nozzle connects with 
a pressure reservoir 22 through a pipe 23, 
and each reservoir connects with the dis 
charge end of a suitable pump 24 the inlet 
of which communicates through a pipe 25 
with the liquid tank in such manner that 
when the pump is operated a circulation of 
liquid will be maintained from the tank 
through the pressure reservoir, nozzle, suc 
tion chamber, and passage, back into the 
tank. The throat or passage 20 is gradually 
enlarged as it approaches the tank in ratio 
to the expansion of the ingoing stream so as 
to insure efficient action in inducing a par 
tial vacuum or suction in the chamber 19 
which acts to create a suction in each of the 
stacks to effect a positive draft and to draw 
off gases and volatiles as will later appear. 
The tanks H, I and J connect with the final 

condenser chambers K, L, and M, through 
pipes. 26, and leading from the final condens 
ing chambers, to any suitable point of dis charge are pipes 27. 

It will now be seen that an independent 
suction and condensing means is provided 
for each of the stacks. 
In the operation of the invention, the ma 

terials to be treated are delivered by gravity 
to the stacks through the feed pipe 12, which 
materials for the purpose of the invention 
here set forth comprise solids in a broken, 

60 crushed or granular state and of carbona 
ceous character, such as shale, coal, coke, etc., 
but which may also consist of solids accom 
panied by a liquid or a semi-liquid carbona 
ceous substance. 
Thematerials are delivered to the generator 
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in such quantity as to fill the lower portion of 
the outer stack 3 extending from the lower or 
discharge end of the stack to the lower open 
end of the intermediate stack, to fill the space 
in the lower portion of the intermediate stack 
below the inner stack, and to fill the inner 
stack preferably completely; the materials 
being free to gravitate from the lower or dis 
charge end of the outer stack at a speed which 
may be controlled" by the regulator 4 but 
which regulator restructs the discharge ends 
of the stack to retard downward movement 
of the mass in the stacks. 
that a continuous feed of the materials may 
be effected throughout the generator at a 
speed which may be readily controlled ac 
cording to requirements. To maintain a 
proper charge in the stack such quantity of 
the materials is fed to the stack as to con 
stantly replace the materials discharged 
therefrom. 
On setting the suction and ejecting devices 
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It will now be seen 
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B, C, and Din operation, a positive suction is 
induced through the charge in the several 
stacks above the chamber 6 and atmosphere is 
drawn into the chamber 6 so that on ignition 
of fuel discharged from the nozzle complete 
combustion occurs resulting in the formation 
of hot 
drawn into the charge by the positive Suction 
and are caused to pass upward through the 
descending charge in each of the stacks and 

products of combustion which are 
95 

thereby effect distillation of volatiles in the 
charge. An incandescent zone is created in 
the charge immediately above the combustion 
Zone through which incandescent zone the 
products of combustion must pass which 
causes a reducing action to take place on the 
products of combustion thereby preventing 
combustion from taking place in the distilla 
tion Zone extending in the charge from above 
the incandescent reducing Zone. In instances 
where the charge contains sufficient hydro 
carbons to afford fuel for combustion the fuel 
from the nozzle may be dispensed with. 
The suction induced in the outer stack acts 

directly on the portion of the charge extend 
ing between the lower end of the intermediate 
stack and the combustion zone, in which por 
tion of the charge is located the incandescent 
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zone, and serves to remove the distillates that 
volatilize at the high temperatures existing in 
this portion of the charge, and draws the 
majority of hot gases upward through the 
space between the inner and outer stacks. 
The suction induced in the intermediate 

20 

stack 10 acts directly to draw hot gases 
through the portion of the charge within this 
stack, which hot gases operate to distil the 
lighter volatiles which distill at the lower tem 
peratures obtaining in this portion of the 
stack. While the hot gases in the intermedi 
ate stack are ascending, they aid, by conduc 
tion, in heating the solid column of material 
which is contained by the inner stack. 
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The suction induced in the innermost stack 
draws hot gases E. the charge therein of lower temperatures thereby releasing vola 
tiles that distill at the lower temperatures. 

It will now be seen that I have provided a 
means whereby continuous fractional distilla 
tion of the volatiles in a granular or broken 
solid material may be accomplished. 
While I have shown and described a series 

of three stacks with their associated suction 
devices and condensers it is obvious that any 
plurality of stacks may be employed accord 
ing to the character of the material to be 
treated and the end sought. 
The distillates liberated throughout the 

charge and drawn upward through the stacks 
together with the gases will be drawn into the 
primary condenser chambers E, F and G, and 
subjected to a cooling action resulting in con 
densation of a portion of the distillates in 
these chambers. Further condensation may 
take place in the liquid tanks H, I and J and 
final condensation is effected in the condenser 
chambers K, L, and M, from which the gases 
are exhausted to a suitable point of discharge. 
The me hod and apparatus here set forth 

are particularly applicable to the following 
uses: first, the fractional distillation of hy 
drocarbon; second, the production of gases; 
third, the making of coke and freeing it of 
sulphur; fourth, the production and recov 
ery of ammonium sulphates. 
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in the treatment of carbonaceous materi 
als containing sulphur, by introducing H2O 
into the incandescent zone, disassociation of 
HO follows, so that the hydrogen gas com 
bines with the sulphur and forms sulphu 
rated hydrogen gag which is drawn out thus 
removing the sulphur from the residuum. 
This is particularly advantageous where coal 
is the material treated as the residuum would 
then be coke free from sulphur. 
The generator has been shown and de 

scribed for convenience as comprising a plu 
rality of stacks which, however, taken col 
lectively constitute a single enclosure for a 
column of the materials to be treated, and I 
therefore do not limit myself to this exact 
arrangement, as the essence of the present in 
vention resides in pulling, hot gases into 
a column of divided solid materials and 
drawing the gases through the column and 
withdrawing them therefrom by positive suc 
tions applied to the column at spaced points, 
which because of the absorption of heat by 
the materials and the radiation and convec 
tion of heat as the gases advance through the 
column creates zones in the column below the 
points of application of the suctions of 
decreasing temperatures progressing up 
wardly. 

claim: 
The herein described method of distilling 

solid material containing combustible car 
bonaceous meteriai, which consists in pass 

3. 

ing said material substantially downwardly 
in a long narrow solid column through a heat 
ing Zone, radially expanding said column in 
successive stages at definite points with re 
spect to the length of said column, the radially 
expanding portions of said materiai below 
said long narrow column being EiE. larger in cross-section but shorter in lengt 
than the first recited column of said material, 
and the first expanded portion of the said 
material being shor.er than the second ex 
panded portions thereof, and in simultane 
ously withdrawing the gases from the col 
umn proper and from the expanded portions 
thereof in counter current to the direction 
of the progress of the material being treated, 
there being a combustion zone in the lower 
most expanded portion of the column, the 
hot gas from which is utilized to increase by 
conduction the temperature of the descend 
ing material in said solid column as said hot 
gas passes up therearound. . 

In testimony whereof have affixd my sig 
Inature. 

- CARL. T. LOUGREY. 
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