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This invention relates to apparatus for the dry 
distillation of Waste products and to the produc 
tion of Carbon from Waste. Vegetable matter Such 
as Sawdust, slash, slabs or any other like. Small 
matter. 
An object of this invention is to provide a de 

vice wherein the distillation and carbonization 
of Waste vegetable matter is carried on in a con 
tinuous process and wherein the distilled vapours 
are kept relatively free of small carbonized solid 
particles. 
A further-object of this invention is to provide 

a distillation apparatus which is efficient and 
thorough in the distillation and reduction of the 
Waste material and Wherein the products oi dis 
tillation such as combustible gases, wood alochol, 
acetic acid and tars are efficiently segregated 
from each other. 

Describing the apparatus in general terms, the 
machine consists of three main parts: a retort, a 
cooler, and a conveying Screw extending through 
the retort and cooler. In addition, there may be 
provided means for preheating the Waste material 
Which is about to be treated. The retort is ex 
ternally heated by combustion of Some of the 
gases produced during the process, and is fully 
enclosed by an insulated fire chamber. That is 
to say, the process is partly regenerative, and is 
rendered more efficient by the careful insulation 
of the retort. 
The sawdust or other waste vegetable matter 

is conveyed from a feed vessel by means of the 
conveying screw, through the retort and thence 
through the cooler. A fire chamber is located 
at one end of the retort, and adjacent the point 
at which the fire chamber is located a Vapour 
take-off chamber is provided through which paSS 
all the gases which have been evolved by the 
heating of the waste material. By the time the 
waste material has passed through the retort 
and is about to enter the cooler, it is reduced to 
substantially pure carbon or charcoal, and as the 
process continues the charcoal is pushed by the 
same Screw through the cooling mechanism and 
is discharged into a charcoal pit. 
The vapour take-off chamber is connected to 

a system of condensers in Which the Warious dis 
tillates are collected, and the gases remaining 
are drawn through a Small compreSSOr into a gas 
ometer in which the gas is stored for use as a fuel 
for the proceSS. 
The features of this invention which are be 

lieved to be novel and patentable are pointed out 
in the appended claims, but for a better under 
standing of all of the foregoing, reference may 
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2 
be had to the following specification and accom 
panying drawings, wherein.like characters of refs 
erence indicate corresponding parts throughout 
the several VieWS and wherein: 

Fig. 1 is a side elevation in section of the rest 
tort constructed according to this invention; and 

Fig. 2 is a vertical section on the line 2-2 in 
Fig. 1. 
The carbonizing unit is built around a retort 

6, many of the components of the: unit, being 
mounted directly on the retort. The Waste-mate 
terial is fed into a hopper mounted on the top 
of the retort, and a, conveyor | 2 having a plurº 
rality of spines 2 projecting outwardly there: 
from engages the. sawdust in the hopper and 
pushes or carries it in the direction of the arroW 
A over the top of the retort, whence it is disr 
charged into a feed vessel or hopper 3. It will 
be evident that the waste material is preheated 
as it is pushed along over the top of the retort. 
A worm 4 driven by a motor and reduction gear 
ing 5 extends through the bottom of the hopper 
3 into the retort, and is supported. On a Spindle 
í6 which extends coaxially within a tube ll. The 
tube i7 extends through a horizontal tubular 
cavity 8 in the retort and through a water jacket 
19 or other suitable cooling means providing a 
cooling section 7a; the tube finally terminates 
at a charcoal discharge bin 2. The tubular 
cavity fa provides a flue for hot gases. Of comr 
bustion produced by burner jets, 22 arranged 
about the tube 7 near-the-junction of the retort 
and the cooling section 7; it will be evident 
that, as the worm is rotated by the motor and 
reduction gearing 5, the waste material is moved 
progressively through the tube. T and is there 
subjected to the preheating effect of the flue gases 
Within fue 8; as the Waste progresses toWard 
the cooling section 78 it is gradually reduced 
to charcoal and the Volatile liquid and gases are 
driven Off. 
The combustion supporting gas used to heat 

the retort is injected through the burnerjets 22 
projecting inwardly through the lower Walls. Of 
the retort adjacent the junction of the retort and 
the cooling section 7 in Order to subject the:COns 
tents of the tube to intense heat. A slot 23 is 
provided in the tube 7 above the jets 22, and it 
is through this slot that the Volatile gases distilled 
from the waste material are withdrawn from the 
tube. A chamber 24 having a horizontal croSS 
sectional area, considerably: greater than that of 
the slot 23 covers the slot and provides a take 
off chamber into which the gases produced in the 

35 tube 7... may pass. Owing to the fact, that the 
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cross-sectional area of chamber 24 is greatly in 
excess of that of slot 23, the velocities of the 
gases in the chamber are very much less than 
those in the tube 7 and in the slot 23, with the 
result that Small solid particles of carbonized 
material which may be blown or otherwise car 
ried through the slot into the chamber 24 by the 
velocity of the gases are no longer swept along 
with the flow of gases and fall to the base of the 
chamber from which they may be periodically 
removed. The take-off chamber 24 is surrounded 
by a fire chamber 8 communicating with the 
tubular cavity or fue 8. 
A conduit pipe 25 opens from the upper portion 

of the chamber 24 and conveys the gases there 
from to a series of distillate receiving pots 26 and 
interconnecting condenser pipes 27. In order to 
allow the operator of the still to continually with 
draw the distillate from the pots 26, a side out 
let 28 is provided in each of the pots above the 
bottom, the inner end of each of the outlets be 
ing bent downwardly as indicated in Fig. 1 at 28a. 
So as to form a liquid seal and maintain a con 
stant level of distillate in the bottom of each of 
the pots. 
A conduit pipe 29 extends from the outlet of 

the last of the three distillate pots 23 to a vacuum 
pump 30 which promotes the flow of the distillate 
from the tube 7 through take-off chamber 24, 
the condenser pipes and the receiving pots. A 
slight vacuum is thereby maintained in the pipe 
7, preventing the distilled gases from being car 

ried along with the charcoal into the discharge 
bin 20 and promoting the production of pure 
charcoal. The distilled gas is pumped from the 
pump 35) to a receiver Such as a standard gasome 
ter (not shown) through a vapour outlet pipe 3. 
The gas from the gasometer is carried to the jets 
2 and 22 by Suitable piping means not shown. 
Due to the intense heat which surrounds the 

distillation tube 7 adjacent the chamber 23 in 
the region of the jets 2 and 22, the waste mate 
rial is completely reduced to charcoal by the time 
it has entered the cooling section. Within Water 
jacket 9, and the charcoal is carried through the 
cooling Section by the action of the Worm and is 
deposited in the receptacle 2. 
In order to enhance the burning of the gases 

emitted by the jet 22 and to render the efficiency 
of the retort as high as possible, air for support 
ing combustion Within the retOrt is diraWin by 
an exhaust pump 32 through the fille 8 and Suit 
able communicating flue paSSages from Suitable 
inlets or openings in the retort adjacent the 
cooling section fla. 
circulate in fire chamber 3 around the chamber 
24 and then are urged by the suction created by 
pump 32 to pass along fue 8 and thence into a 
vertical flue pipe 8b which in turn opens into a 
second horizontal flue 8 near the top of the 
retort. The centrifugal pump 32 is connected to 
the outlet of the flue 80 and serves to materialily 
increase the flow and to aSSure that a proper 
draft will at all times be obtained. It Will be evi 
dent that by the conduction of the flue gases in 
a counter-fioW direction to that of the Waste ma 
terial travelling in the tube and by also coin 
ducting the flue gases in a portion of the retort 
adjacent the top over which the waste products 
are first conveyed by the conveyor í 2, a tremen 
dous preheating effect is achieved and the Over 
all efficiency of the unit is greatly increased. 

It is thought that the construction and use of 
the invention will be apparent from the above 
description of the various parts and their pur 

The gases of combustion first 
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pose. It is to be understood that the form of the 
invention hereWith shown and described is to be 
taken as a preferred example of the same and 
that various changes in the shape, size and ar 
rangement of parts may be resorted to, without 
departing from the spirit of the invention or the 
Scope of the Subjoined claims. 
What I claim as my invention is: 
i. Apparatus for dry distilling and carbonizing 

vegetable matter having in combination a retort 
having a flat top and a fire chamber, a hopper at 
one end of the retort adjacent the top thereof, 
a feed vessel at the other end of the retort, a 
lower preheating flue within the retort leading 
from the bottom of the fire chamber toward the 
feed vessel, a top preheating flue leading from 
the lower preheating flue and extending under 
and adjacent the top of the retort, means for 
conveying vegetable matter across the top of the 
retort and in contact therewith to the feed vessel, 
a tubular Screw conveyor for vegetable matter 
and having an inlet end in the feed vessel, the 
conveyor extending from the feed vessel through 
the retort and having a discharge end beyond 
the retort, the conveyor extending longitudinally 
through the lower preheating flue and through 
the fire chamber, cooling means for the conveyor 
located between the retort and the discharge end 
of the conveyor, a vapour take-off chamber with 
in the fire chamber adjacent the conveyor, the 
conveyor having an opening leading into the 
take-off chamber for the escape of volatile mate 
rial and the remainder of the conveyor being 
closed with the exception of the inlet end, a con 
duit pipe leading from the take-off chamber tO 
a receiver, a Vacuum pump Communicating With 
the conduit and creating a vacuum in the con 
veyor and take-off chamber to promote vapour 
flow from the take-off chamber to the receiver, 
and exhaust means connected to the top pre 
heating flue and promoting flow of flue gases 
from the fire chamber through the lower pre 
heating file in a direction opposite to the direc 
tion of transport of the said conveyor and 
through the top preheating fue in a direction 
opposite to the direction of transport of the said 
conveying means. 

2. Apparatus for dry distilling and carbonizing 
vegetable matter having in combination a retort 
having a flat top and a fire chamber, a hopper at 
one end of the retort adjacent the top thereof, 
a feed vessel at the other end of the retort, a 
lower preheating flue within the retort leading 
from the bottom of the fire chamber toward the 
feed vessel, a top preheating fiue leading from 
the lower preheating flue and extending under 
and adjacent the top of the retort, means for 
conveying vegetable matter across the top of the 
retort and in contact therewith to the feed Wes 
sel, a tubular screw conveyor for vegetable matr 
ter and having an inlet end in the feed vessel, 
the conveyor extending from the feed vessel 
through the retort and having a discharge end 
beyond the retort, the conveyor extending longi 
tudinally through the lower preheating flue and 
through the fire chamber, cooling means for 
the conveyor located between the retort and the 
discharge end of the conveyor, a vapour take-off 
chamber within the fire chamber adjacent the 
conveyor, the take-off chamber having a cross 
sectional area, substantially greater than the 
area of the opening in the conveyor, the conveyor 
having an opening leading into the take-off 
chamber for the escape of volatile material and 
the remainder of the conveyor being closed with 
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the exception of the inlet end, a conduit pipe 
leading from the take-off chamber to a receiver, 
a vacuum pump communicating with the conduit. 
and creating a vacuum in the conveyor and 
take-off chamber to promote vapour flow from the 
take-off chamber to the receiver, and exhaust. 
means connected to the top preheating flue and 
promoting flow of flue gases from the fire cham 
ber through the lower preheating fue in a di-. 
rection opposite to the direction of transport of 
the said conveyor and through the top preheat 
ing flue in a direction opposite to the direction 
of transport of the said conveying means. 

SWEND THOMSEN. 
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