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3 Claims. 

My invention has for its object the execution of 
an industrial furnace adapted to perform the 
continuous distillation of various materials im 
pregnated with liquids or adapted when heated to 
evolve vapours and gases. Such materials com 
prise solid raw material such as bitumen, schists, 
lignites, coal, turf, oleaginous grains and the like 
containing substances capable of evolving when 
heated distillable vapours and/or gases or else 
Solid material impregnated with substances 
adapted when heated to be vaporized or gasi 
fied as in the case of sand impregnated with min 
eral oils, coke soaked with oil, etc. 
My invention affords means in particular for 

producing the cracking or second distillation of 
certain liquids such as used lubricating oils, gas 
oils and fuel oils forming the residue of the dis 
tillation of petroleum oils etc., said liquids form 
ing the impregnating material for suitable sup 
ports which after cracking remain loaded with 
the impurities and the cracking by-products 
which it is desired to eliminate. 
The furnace according to my invention also 

provides means for continuously distilling raw 
petroleum and the like liquid materials. 

It is well known that petroleum, schists, lig 
nites, coal and the like when heated under cer 
tain conditions evolve vapours which it is possible 
to condense and combustible gases. The yield of 
oil and gases depends on the contents of organic 
matter in the material treated, on the tempera 
ture of treatment, on the manner of conduct 
ing the operations and on the nature of the walls 
of the still used. I have also found that for in 
creasing the yield in the distillation of carbona 
ceous material, it is necessary to satisfy a system 
of cooperating conditions. My improved furnace 
is designed so as to afford a particularly high 
yield of desirable products through distillation. 
This frnace is chiefly constituted by a part 

forming a spiral-shaped channel adapted to ro 
tate inside a closed space round the axis of the 
channel passing through the centre of the spiral 
so as to ensure the progressive advance through 
the channel of the material to be treated, which 
material is submitted during its advance to the 
action of heat or of suitable gases. . 

have illustrated in accompanying drawings 
two forms of execution of my furnace together 
with improved means for heating and for feeding 
See, 

FigS. 1 and 2 are vertical diagrammatical COSS 
sectional views of a first form of execution. 

FigS. 3 and 4 are similar views of a modifica 
tion. m 

(C. 202-100) 
Figs. 5 and 6 are diagrammatical views of the 

improved heating and feeding means respectively 
for the furnace according to my invention. 

Returning to Fig. 1, it is apparent that the fur- . 
nace comprises a main part chiefly constituted by 
one or more metal sheets 2 spirally wound round 
the axis XY. The pitch of the spiral is chosen ac 
cording to the intended use of the furnace which 
may be the distillation of any of the above men 
tioned materials, Schists, lignites, coal, turf, ole 
aginous grains, etc. or the cracking of petroleum 
residues etc. The pitch is designed in a manner 
such as to provide at the different points of the 
flow of gases and vapours between a and b a grad 
ually increasing speed due to the gradual restric 
tion of the Width of the channel. 
The sheets of the spiral are rigidly or renow 

ably attached through their edges to two paral 
lel metal walls adapted to rotate inside the 
drums carrying them. . 
The coils 2 constituted by smooth corrugated or 

suitable shaped metal sheets, are inserted be 
tween the angle bars 8 which follow the curva 
ture of the spiral of the desired pitch. The sheets 
are secured at one edge only to the walls f so as to 
be capable of freely expanding both laterally and 
longitudinally. The bars 8 are rigidly secured 
to the walls'. 
The nature of the metal forming the coil sheets 

may vary from the centre to the periphery of the 
spiral in accordance with requirements. For in 
stance at the Outlet of the vapours and gases at b 
(at which the material to be treated enters the 
furnace) the sheets are preferably of aluminium, 
magnesium, nickel, copper or an alloy thereof. 
Further on in the direction of advance of thema 
terial under treatment, nickel sheets are prefer 
able; at the outlet a for the treated and ex 
hausted material, Steel sheets are used. This se 
quence is given solely by way of example. The 
nature of the metal used depends on the material 
treated and the temperatures required. . 
A general casing 5 enclosing the spiral-shaped 

furnace ends at its lower part as a funnel closed 
by an hydraulic joint which also serves for ex 
tinguishing the exhausted material. 
A row of burners O fed with gas, gas oil, crude 

petroleum, distillate residue, pulverized coal or 
the like, heat the sheets or coils 2 either directly 
or indirectly through protecting means. 
The burnt gases pass out partly through the 

channel forming the furnace where they pass over 
the material under treatment and carry along 
with then the vapours and gases evolved and part 
ly through the space inside the drum 7 and out 
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2 
side the spiral furnace and thence into the stack 
3 where they may preheat the material before 

it undergoes treatment or any device adapted to 
recover the heat carried away by the burnt gases. 

Wentilating means 9 are provided in the passage 
through which the vapours and gases are re 

moved with part of the burnt gases. A similar de 
vice or a suitable output regulator 4 is provided 
in the Outlet for the burnt gases. These two de 
vices are adjusted in a manner such that their 
throughput may correspond to the distribution of 
the hot gases inside and outside the spiral furnace 
according the desired proportions. - 
The material to be treated is loaded either by 

means of a charging box shown diagrammatically 
at 3 or by a screw conveyor of which an improved 
form is shown in Fig. 6 and described hereinafter. 
The charging box engages a cylindrical casing 4 
inside the furnace the underside of which is pro 
vided with a discharge aperture. A feed hopper 
2 feeds the open end of the charging box in the 

usual manner when said box is in its outermost 
position after which the box is pushed back into 
the position shown and then revolved through 
180° So as to empty its contents, through the dis 
charge aperture in the casing 4, on to the coil 
underneath said aperture. 
A driving sprocket wheel 6 provides means for 

rotating the furnace in the desired direction and 
at the desired speed around the axis XY. 
A receiving box 6 collects the vapours and gases 

passing out of the inner end of the spiral furnace 
through the apertures 5 provided in one of the 
Walls . 

In the outlet passage 7 for the vapours and 
gases are inserted condensing, washing, dust-re 
moving and the like means 8 behind the fan 9. 
The oils, gases and raw material are stocked 

in suitable containers and the exhausted raw 
material is removed through the hydraulically 
closed funnel f. Obviously the furnace is com 
plete with all required auxiliary devices such as 
pyrometers, gates, gears, transmissions, motors, 
containers, boilers and the like. 
The operation of the furnace is as follows: The 

previously crushed raw material, pulverized or 
not, impregnated as required with water, or 
ganic material, oil or solvents, is introduced in 
the feed hopper 12. It falls in the charging box 
which periodically or continuously enters it in 
the spiral furnace through the inner end thereof. 
The raw material, when in the furnace, falls 

from one coil on to the next at each revolution of 
the furnace, while it rolls and slips over the metal 
sheets over which it forms a thin layer. This 
fall ends when the material is fully exhausted 
and passes eventually through the flames of the 
burner f0, out of the furnace at a into the hy 
draulic joint . 
The spiral furnace is heated to the required 

temperature before the raw material is fed into 
it by the burner line to fed preferably with gas, 
gas oil or crude oil. 
The burnt gases are directed as stated partly 

towards the exhaust stack f3 and partly towards 
the fan 9 through the furnace where it carries 
along with it the evolved vapours and gases and 
where it may react eventually on the material 
undergoing transformation. The burnt gases 
and the distilled vapours and gases pass out of 
the Spiral furnace through the annular series of 
ports 5, the receiver 6 and the outlet passage 
7-8. 
The ratio between the gas inlet section a and 

the gas outlet section b is as stated equal to the 

2,138,978 
ratio between the desired speeds of the aeriform 
fluids at these two points, account being made for 
the differences in temperature and for the 
amounts of gases and vapours evolved between 
these two points. 
As the raw material passes down through the 

spiral furnace it may be submitted to the action 
of steam adapted to react on the carbonaceous 
material at the point considered so as to form 
producer gas by exhausting said carbonaceous 
material more or less completely. 
The aeriform heating fluid passing through the 

spiral furnace and that evolved by the heated 
material introduced therein together with the 
steam fed to the furnace or produced by the hy- . 
draulic joint under the action of the hot ma 
terial falling into it, pass out through the ring 
shaped series of ports 5 under the action of the 
fan 9 towards the described outlet 7-8 includ 
ing refining and stocking means. 
The gases issuing through the stack 3 through 

the regulator may if desired pass through steam 
or raw material preheaters as described. 
The number of coils of the furnace is deter 

mined by the speed of fall required for the ma 
terial in the furnace under treatment for a given 
Speed of rotation of the furnace. This materia 
as described progresses gradually from the centre 
to the periphery and falls out at the end 9 of 
the spiral into the hydraulic joint f. 

It should be noted that the raw material as it 
passes continuously through the spiral furnace 
becomes gradually hotter until it falls into the 
hydraulic joint. The raw material may be soaked 
With Water, organic material, oils Or solvents 
which may be recovered at the outlet. The 
shaped or corrugated sheets of metal of a nature 
varying from one end to the other of the furnace 
show an increased resistance to flexion and fur 
ther provides an energetic stirring of the pull 
verulent material, as compared with Smooth 
sheets. The raw material is constantly heated, 
on one hand by the metal sheets and on the 
other by the hot gases and the steam sucked ou 
by the fan 9. 
The speed of passage of the gases and vapours 

may be adjusted by suitably choosing the pitch 
of the spiral and the suction exerted by the fan 
9 and the regulator f4. This speed may in par 
ticular be greatly accelerated at the moment of 
the evolving of the oil vapours in Order to remove 
them as soon as they are formed from the action 
of cracking catalysts such as iron oxide and the 
like. 
Steam introduced as stated directly or formed 

by the burning of the heating media or by the 
evaporation of the water of the hydraulic joint 
may react on the carbonaceous material resisting 
distillation and produce thus hydrogen adapted to 
hydrogenate the oils at the moment of their for 
mation. 
The heating may be adjusted so as to provide 

at all points of the spiral furnace the desired 
temperature with a view to adjusting the distilla 
tion process. The amount of gases burnt is ad 
justed by adjustment of the burners to and the 
proportion of gases passing through the stack 3 
and the furnace itself is adjusted by means of the 
fan 9 and regulator f4. 

It is thus possible to suitably adjust: 
(d) The temperature at all points, 
(b) The speed of feed of the raw material 

through the loading means 3, 
(c) The speed of the gases and vapours at all 

points, 
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2,188,978 3. 
(d) The amount of material used for soaking 

the raw material, 
(e) The amount of steam introduced into the 

furnace. 
It may be noted that it is possible by providing 

a Suitable number of coils and a suitable speed 
of rotation therefor to obtain the desired speed of 
fall for the raw material through the furnace. 
This furnace, which is very compact, has all 

the advantages and none of the drawbacks of 
the horizontal rotary furnaces. It is applicable 
to all distillation and heating purposes provided 
the maximum temperature applied at any point 
is not high enough to be detrimental to the proper 
preservation of the metal sheets employed. As 
stated it may be used for the continuous crack 
ing of oils previously admixed With Suitable Sup 
porting material. . 
In case it is desired to prevent the material 

undergoing distillation and the distillates thereof 
from contacting with the burnt gases in the ro 
tary part of the furnace, I may use the modifica 
tion shown in Figs. 3 and 4 which differs as foll 
lows from the furnace first described. 
The rotary part of the furnace comprises two 

spiral Surfaces 2 and 20 wound concentrically 
round the axis XY and dividing the space be 
tween the two walls into two separate compart 
ments. The first compartment comprises spaces 
c through which the material to be treated moves 
as it falls from the centre to the periphery of the 
furnace. The Second compartment comprises 
the spaces d through which the burnt gases are 
to flow, Said gases used for heating moving from 
the periphery towards the centre. 
The coils 2 serve as a sliding and rolling sur 

face for the material under treatment and are 
constituted by smooth, corrugated or shaped 
sheets of suitably chosen metals. The coils 20 
inserted between the coils 2 are preferably Smooth 
and made of metals satisfying at each point the 
requirements of the desired distillation. 
The spiral surfaces 2 and 20 are interconnected 

at their central extremity 25 so as to separate 
the succession of Spaces d from the Succession 
of Spaces C. 
At its centre one of the walls f is provided with 

apertures 2 which set in communication the 
central extremity of the spaces d considered as a 
whole with a receiver 22 for the burnt gases pass 
ing through said spaces d, said receiver com 
municating with the fan 24 through the pipe 23. 
On the other hand the Spaces c communicate 

through the apertures 5 with the receiver 6 in 
which the distilled vapours and gases collect. 
The receiver 6 communicates in its turn with the 
fan 9 through the pipe 7 and the condensing, 
purifying and the like apparatuses at 8. . 
The operation of this modified furnace is as 

follows: The raw material from the feed hopper 
f2 is sent into the furnace through the loading 
means 3 and moves through the Spiral furnace in 
the direction of the arrow, falling from one coil 
2 on to the next until it falls at 9 into the hy 
draulic joint . 
The burnt gases are directed partly towards 

the stack 3 where the throughput is adjusted by 
suitable means 4 and partly through the spaces 
d of the spiral furnace, the apertures 2 ?, the re 
ceiver 22, the pipe 23 and the fan. 23. 

Obviously it is possible by suitably adjusting 
the fans 9 and 24 and the regulator 4 to dis 
tribute as desired the burnt gases through the 
three exits provided, to wit: outside the spiral 
towards the stack 3, inside the spiral towards 

poses. 

the spaces d and inside the spira towards the 
spaces c. It is possible in fact, to substantially 
prevent the burnt gases from passing through the 
spaces C in which the distillation of the material 
undergoing treatment is performed so that there 
may be no contact between the distillate and the 
burnt gases used for heating the furnace. 
The heating of either type of furnace may be 

performed in a manner different from that de 
scribed hereinabove. Fig. 5 shows how this may 
be executed by using gases produced by the dis 
tillation or other gases, said gases being brought 
to the desired temperature Outside the furnace 
unit and being caused to circulate through the 
latter. All or part of these gases, freed if re 
quired of all condensable products of the distill 
lation may be returned afterwards to the heating 
apparatus. 
The arrangement shown in Fig. 5 comprises 

the furnace unit. 3 which is hermetically closed 
and Suitably heat insulated. It contains the ro 
tary spiral sheet system 32 forming the furnace 
proper. 
To the front of the furnace is the heating ap 

paratus 33 of any suitable type; for instance as 
shown diagrammatically it may comprise a sys 
ten of tubes heated in any suitable manner. It 
may comprise in particular refractory brick ap 
paratuses which are in alternation heated 
through direct combustion and cooled by the 
gases to be heated. 
At the outlet from the furnace unit are pro 

vided condensing apparatuses 34 provided with 
means for separating the non-condensable wa 
pours and gases. These apparatuses are fol 
lowed by a gasometer 35 adapted to collect the 
gases the exit of which is through the pipe 36. 
The gaseous current is then subdivided. Part 
returns through the pipe 3 to the heating appa 
ratus through the tubes of which it passes so as 
to reenter the cycle of operations; the other por 
tion of the gaseous current from the gasometer 
passes into the pipe 38 and may be used for in 
stance for heating the heating apparatus 33. 
The operation is as follows: At the beginning, 

the gases used are those provided by a container 
39 and which may be producer gas or water gas, 
These gases are Superheated in the heating appa 
ratus 33 to the desired temperature. They then 
initiate the distillation of the material to be 
treated in the rotary spiral furnace'32. Hence 
forward the gases produced by the distillation in 
the furnace serve in lieu of the gases from the 
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container 39 for circulating heat inside the sys- - 
tem, 34-35-36-37-33-32. The gases and va 
pours produced by distillation inside the furnace 
3 pass out of it along the axis of rotation of the 
spiral furnace 32 and enter the condensing ap 
paratuses 34 where the condensable vapours re 
maining in said apparatuses are Separated from 
the gases which continue their way into the 
gasometer 35. Part of these gases removed 
through pipe 38 may be used for heating pur 

The remaining gases passing through the 
pipe 37 return to the heating apparatus 33 and 
after being heated therein to the furnace unit 3. 
The hot gases pass through the spiral furnace 32 
in which they cause the distillation of the ma 
terial contained in said furnace. Thus a closed 
circulation System is established for the gases. 

This arrangement shows the advantage of re 
turning into the cycle of operations the distia 
tion gases which give a lighter character to the 
heavy fractions obtained through distillation. 
These circulating gases retain thus a Substantial 
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ly constant composition and it is thus no longer 
necessary to make a large amount of burnt gases 
pass through the furnace and considerably dilute 
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the distilled vapours therein thus requiring the 
use of cumbersome and costly condensation ap 
paratuses. Moreover, the burnt gases are liable 
to cause chemical or physical disturbances in the 
distilled vapours. 

I will now describe the improved feed means 
shown in Fig. 6 for ensuring a perfectly regular 
and constant feed of material into the furnace. 
In this figure the feed hopper 43 is connected 
with a tube 44 passing throughout the furnace 
init shown diagrammatically at 4, along the 
axis of the rotary part 42 of said furnace. In 
side the furnace unit, the tube 44 is provided on 
its underside with an aperture adapted to be 
periodically closed and uncovered by a movable 
shutter 5 adapted to be angularly or longitudi 
nally shifted by any suitable known means which 
have not been shown for sake of clearness on the 
drawings. A conveyor screw 46 is arranged in 
side the tube 4 so as to pass throughout the 
breadth of the furnace. 
The speed of rotation of the conveyor screw 46 

is adjusted SO as to ensure its complete filling 
With a slight excess during the intervals separ 
rating two periods of uncovering by the shutter 
45 of the aperture in the tube 44. Consequently 
at each uncovering of the slot, a perfectly con 
stant amount of uniformly distributed material 
falls into the spiral furnace. The excess ma 
terial passes out through 47 and may be returned 
to the feed hopper 43. This arrangement is 
greatly Superior to the usual conveyor Screws 
adapted to feed through their extremity and 
which are thus almost incapable of providing a 
correct and regular feed, Said feed being either 
adjusted too small and not providing the required 
efficiency or adjusted too large which leads to a 
clogging of the dicts. 
What claim is: 
1. A furnace for the continuous distillation of 

2,188,978 
solid distillable material comprising a casing, two 
vertical parallel metal walls supported in and by 
said casing and adapted to rotate round a hori 
Zontal axis, at least one metal sheet being spirally 
Wound round said axis with the edges thereof 
attached to said walls to form with said walls a 
spiral shaped channel, means in the casing for 
producing hot gases heating said channel, means 
for feeding distilliable material into the Central 
extremity of said channel, and separate means 
for removing the distilled gases out of the cen 
tral extremity of said channel. ... " 

5 

0. 

2. A furnace for the continuous distillation of , 
Solid distillable material comprising a casing, two 
Vertical parallel metal walls supported in and 
by said casing and adapted to rotate round a hori 
Zontal axis, two metal sheets spirally wound round 
Said axis with the edges thereof attached to said 
walls to form with said walls two adjacent spiral 
channels, means in the casing for producing hot 
gases heating said channels, means for feeding 
distillable material into the central extremity of 
the first of Said channels, separate means for re 
moving the distillation gases Out of the central 
extremity of Said first channel, and separate 
means for removing the gases Out of the central 
extremity of the second channel. 

3. A furnace for the continuous distillation of 
Solid distillable material Comprising a casing, two 
vertical parallel metal walls supported in and by 
Said casing and adapted to rotate round a hori 
ZOntal axis, at least one metal sheet being spirally 
Wound round said axis with the edges thereof at 
tached to said Walls to form. With Said walls a 
Spiral shaped channel, a horizontal tube passing 
through the casing along the central axis of the 
channel and provided with a lower aperture in 
front of the inner end of the channel, a conveyor 
screw inside said tube passing over said aperture, 
means for periodically closing said aperture, and 
Separate means for removing the distilled gases 
out of the central extremity of the channel. 
EDOUARD GEORGES MARIE ROMAN LEGé. 
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