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Patented July 3, 1934 1964,878 
UNITED STATES PATENT of FICE 

- 1964,678 
PROCESS AND APPAEAUS FOR BELOW. 
TENERATURE DISTILLATION of so ID FES 

Alfred Jean Andre Hereng, Paris, France 
Application May 28, 1931, Seria No. 540,609 

: In France May 30, 1930 
Claims. (C. 202-9) 

The present invention relates to the low-tem 
perature distillation of solid fuels spread out in 
a sheet in a heated chamber, upon a horizontal 
conveyor which is permeable to gases, the lower 
face of the said sheet being subjected to suction 
so as to draw through the layer of fuel the gase 
CIS products resulting from the distillation. 
It has been shown by experience that the dis 

10 tilation of fuel does not always take place in a 
under treatment. The upper part of the travel 
ing sheet of fuel will first distill and a crust of 
semi-coke will form, the permeability of which 
depends on the agglomerating nature of the fuel. 
The distillation of the upper part of the mass 
may be delayed, or it can only take place by 

. Superheating the fuel before it leaves the dis 
tiling chamber, 
The present invention relates to means and de 

vices whereby all such drawbacks will be elimi 
nated in whatever degree they may occur, 
For this purpose, in accordance with the pres 

ent invention, when the fuel has passed through a 
part of itsycourse in the distilling chamber, the 
compact crust of the completely distilled fuel 
formed at the upper part of the sheet of fuel is 
automatically broken up within the chamber. 
Preferably, this brokensup layer is immediately 
removed from the disting chamber. This the 
Subiacent part of the fuel mass which is charged 
with substances adapted for distillation, and 
which is still permeable to gases, is laid bare. 
The upper layer of this subjacent part is then 
distilled in turn; it is broken up and removed 
from the distilling chamber after the volatile 
substances it contains have been distilled, and it 
is converted into semi-coke. The same opera 
tion takes place a times until the sheet of fuel 
reaches the end of the distilling chamber. Only 
a thin horizontal layer of fuel adapted for dis 
tilation throughout its whole mass will be left on 
the conveyor during the last part of its travel 
in the distiling chamber. 

the chief advantages of my process are as foll 
OWS: 

. Reduction of the time required for the dis 
tilation of a given mass of fuel, this reduction 
being due to the fact that the fuel permeable to 
the heating gases and to the gases of distilation, 
is brought into contact with such gases in n--1 
sections of the disting chamber, or throughout 
the length of said chamber, instead of a fraction 

-- 
of this ength. . 

2. Superheating as now employed to effect the 
distillation of the fuel throughout the whole 
thickness of the mass under treatment, is 
eliminated. . . . . . . 

S 

uniform manner throughout the mass of the fuel 

transported by the endless conveyor, and assur 

stop plate. 

3. The production of condensable hydrocarbons 
resulting from distillation effected at a low and 
uniform temperature, since the fuel has not been 
superheated at any point, in the distilling 
chamber. 

4. An increase in the heating power of the re 
Sulting gas, by virtue of the large amount of 
methane in this gas, due to the low temperature 
of the distilation. . 
The present invention covers, in addition to 70 

the aforesaid process and means, the use of said 
process and means in combination with the proc 
esses and means specified in the applicant's prior 
application for patent Serial No. 325,188. 
The invention includes apparatus suitable for 

use in carrying out the process. This apparatus 
may include: 

1. Rotary crust-breaking and removing devices 
or scrapers, which break up the crust of agglom 
erated fuel formed in the upper part of the layer 
of fuel, and transport the broken pieces of the 
crust out of the distiling chamber Substantially 
at right angles to the direction of travel of the 
endless conveyor. Each of the crust-removing 
devices or scrapers consists of helical paddles or 
blades mounted on a common shaft mounted 
above the sheet of fuel and substantially at right 
angles to the latter. 

2. The combination with each crust-breaking 
and removing device of a stop plate which is 
parallel to said shaft carrying the helical paddles 
and is mounted above the distilled fuel and in 
front of the broken-up crust of the distilled fuel, 
thus preventing such broken pieces from being 
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ing the displacement of such pieces at right an 
gles to the direction of travel of the endless con 
Weyor. M 

3. A device for the vertical adjustment of each 100 

4. A leakeSS collecting chamber adapted to re 
ceive the partial masses of the semi-coke in the 
broken state as delivered by the Said scrapers. 
The collecting chamber may be provided with the 
following devices: 

(a) A hopper for the Supply of an apparatus 
which is combined with the distilling chamber. 

(b) Or a general conveyor for all the semi-coke 
produced in the distilling chamber. 

(c) Or both of these devices. 
The accompanying drawings which are given 

by way of example and in no wise limit the scope 
of the invention diagrammatically illustrate the 
distilling apparatus. 

in these drawings: 
Fig. 1 is a longitudinal section through the dis 

titling apparatts which is provided with crus 
breaking and removing devices. 

Fig. 2 is a section on line II-II of Fig. 1. 
Fig. 3 is a partial longitudinal section showing 120 
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2 
an apparatus similar to the one shown in Figure 
i and whose collecting chamber is provided with 
a conveyor delivering the semi-coke into a cleaza 
ing device. 

Fig. 4 is a detail view in vertical croSS Section 
of part of a distilling apparatus comprising two 
chambers forming a pair, the section being taken 
On the longitudinal axis of an apparatus Serving 
for the transverse removal of the distilled fuel. 

In these figures, the same reference numerals 
relate to like parts. 

Referring to Figure 1, 1 is the distilling cham 
ber, which is provided with the following ele 
ments: a hopper 2 for the Supply of fine coal to be 
distilled, a gate 3 for regulating the height of the 
layer of fuel 4 in the distilling chamber; a mov 
able endless grate 5 whose upper part 6 Serves 
to transport the fuel and also forms a Support 
which is permeable to the gases of distillation; 
Suction chests 7 used for the withdrawal of Such 
gases and positioned below the grate; conduits 8 
for the heating gas issuing from a channel 9. 
Above the layer 4 of the fuel spread on the 

upper part 6 of Said permeable conveyor are Sit 
uated rotary scrapers, two being employed in the 
present case. Each scraper is placed across the 
path followed by the fuel through the distilling 
chamber; each Scraper has a shaft (10 for the 
first and 10b for the second), and helical paddles 
(118 for the first and 11b for the Second). The 
paddles cut up the crust of the agglomerated fuel, 
and at the same time they convey it across the 
chamber to a lateral outlet (128 for the first 
scraper and 12b for the second). Each scraper is 
combined with a stop plate (138 for the first 
and 13b for the second), adapted to arrest the 
agglomerated fuel which has moved past the pad 
dles. The lower edges (138-14b) of each stop 
plate are Smooth or toothed. For coal which ag 
glomerates readily, the lower edge of each plate is 
toothed. 
The lower end of each stop plate is at such 

height that the layer of coal which comes into 
contact with the plate will consist of coal which 
is completely distilled, and hence this mass will 
be stopped. The crust 4a which is formed in the 
first part of the distilling chamber 1 is not suffi 
ciently permeable to the gases and its thickness 
increases with the distance from its entrance into 
the chamber. This crust is broken up and re 
moved from the chamber by the scraper 10-11a 
and the stop plate 138. The part of the fuel 
which moves past this scraper and plate is al 
ways in the state of fine coal and is hence permea 
ble to the gases. This part of the fuel is thus 
laid bare and as it continues to travel through 
the distilling chamber, a crust 4b will form there 
on whose thickness increases down to the suc 
ceeding scraper 10b. This scraper breaks up and 
removes the crust 4b, while the stop plate 13b 
arrests the parts of this crust which have escaped 
the action of the paddles 11b and pushes them 
back on the latter. 
The part of the fuel which rests directly upon 

the movable grate will reach the end of the dis 
tilling chamber. A crust 4c like 48-4b is formed 
on the last section of the coal and allowed to drop 
into the lower container 14. 

Suitable conduits 15b (Fig. 2) lead the fuel co 
lected by each rotary Scraper into a leakless co 
lecting conduit 16, which may consist of a leak 
less rotary feeding device 17 by which the fuel 
is discharged into a chamber which is distinct 
from the distilling chamber, e.g., into a furnace 
18 provided with a movable grate 19 (Fig. 2). 

1,964,878 
The collecting conduit 16 may be provided with 

a conveyor 20 (Fig. 3) consisting for example 
of a worm for moving the Semi-coke to a, give 
point, e.g., into a crusher 2 (Fig. 3) of a Suitable 
type. This consists of two crushing drums and a 
dust-collector 22. The Stones, Siate and other in 
purities drop into a container 23, and the ground 
and purified semi-coke is drawn by a streatin of 
air into a conduit 24. 

In Figure 4, the distilling apparatus Cornprises 
two gharners 1'-2' glaced side by side, these 
being symmetrical with reference to the axis 
ac-ac'. The scrapers are combined in pairs and 
have a common shaft 10’ provided with helica. 
paddles 11-11’’. The padles 11 deliver the 
fuel which they collect into a collecting chamber 
16, and the paddles 11' deliver their fuel into a 
like chamber which is symmetrical with the cham 
ber 16' With reference to the axis a-ac', and is 
not shown in the figure. 
As above stated, each stop plate may be pro 

vided With a device for regulating the thickneSS 
of the layer of fuel upon which it acts. Such a 
device consists of a pivoting tube secured to the 
said stop plate, i. e. a tube 25 for the plate 12 
and a tube 25b for the plate 12b. Said tube serves 
for the circulation of a cooling fluid (268-26) 
such as water. Each tube such as 25 is con 
nected with piping 27a; a stuffing-box 28 and a 
gear wheel 298 (or the like) serve to rotate the 
tube 25a on its axis, thus regulating the height 
of the lower edge 148 of the stop plate 13. 
Having now particularly described and ascer 

tained the nature of my said invention and in 
what manner the same is to be performed, I de 
clare that what I claim is: 

1. The process of continuous low temperature 
destructive distillation of coal comprising the foll 
lowing steps: moving the coal from one point to 
another in a substantially continuous layer, Sub 
jecting the moving layer of coal to destructive 
distillation thereby causing destructive distilla 
tion and partial agglomeration of one side of Said 
layer, supplying the heat for the distillation by 
circulating hot gases obtained from the distilla 
tion of the coal through said layer from One side 
thereof to the other throughout the length and 
width of said layer within a zone between said 
points, and removing from the layer within the 
longitudinal limits of said zone the agglomerated 
and distilled coal. 

2. The process of continuous low temperature 
destructive distillation of coal comprising the 
following steps: moving the coal in a Substantial 
ly continuous layer, Subjecting the moving layer 
of coal to destructive distillation thereby causing 
destructive distillation and partial agglomeration 
of one side of said layer, Supplying the heat for 
the distillation by circulating hot gases obtained 
from the distillation of the coal through said 
layer from Said. One side to the other throughout 
the length and width of Said layer by Suction 
applied to the other side of the layer, breaking 
up and removing from the layer at one point 
within the longitudinal limits of the layer 
the crust of agglomerated and distilled coal, 
and Subjecting to destructive distillation past said 
point the remainder of the coal in said layer. 

3. The process of continuous low temperature 
destructive distillation of coal comprising the fol 
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1,964,878 
plying the heat for the distillation by circulating 
hot gases obtained from the distillation of the coal 
throughout the length and width of said layer 
by applying Suction to the under side of the layer, 
and breaking up and removing at a plurality of 
points within the longitudinal limits of the layer 
the crust of agglomerated and destructively dis 
tilled coal from the layer. 

4. In an apparatus for continuous treatment 
for the low-temperature distillation of coal com 
prising a distilling chamber, an endless conveyor 
extending into said chamber, means for moving 
Said conveyor, means for spreading a layer of coal 
upon said conveyor, a gate at the entrance of 
the distilling chamber to control the thickness of 
Said layer, a substantially horizontal shaft posi 
tioned within and across said chamber above the 
Conveyor and rotatable Onits axis, paddles mount 
ed. On Said shaft and So arranged as to transport 
Solid fuel across the said conveyor, the disilling 
chamber having a port adjacent said paddles for 
the discharge of the distilled fuel transported by 
Said paddles. 

5. In an apparatus for continuous treatment 
for the low-temperature distillation of coal com 
prising a distilling chamber, an endless conveyor 
permeable to gases extending into said chamber, 
means for moving Said conveyor, means for 
Spreading a layer of coal upon said conveyor, a 
gate at the entrance of the distilling chamber 
to control the thickness of Said layer, means for 
passing gas into Said chamber and from said 
chamber through said conveyor, a substantially 
horizontal shaft positioned within and across said 
chamber above the conveyor and rotatable on 
its axis, paddles mounted on the said shaft in the 
form of a helix and adapted to transport solid 
fuel acroSS Said conveyor, the distilling chamber 
having a lateral port adjacent the said paddles 
of the shaft for the discharge of the transported 
Solid fuel, and a stop within said chamber on 
the opposite side of said shaft from said gate 
and parallel with said shaft but terminating above 
the conveyor. 

6. In an apparatus for continuous treatment 
for the low-temperature distillation of coal com 

3 
prising a distilling chamber, an endless conveyor 
permeable to gases extending into said chamber, 
means for moving said conveyor means for 
Spreading a layer of coal upon Said conveyor, a. 
gate at the entrance of the distilling chamber 
to control the thickness of said layer, means for 
Sucking gaseous products into Said chamber and 
from Said chamber through Said conveyor, Sub 
Stantially horizontal shafts positioned at a plu 
rality of points within and across said chamber, 
above the conveyor and rotatable on their axes, 
paddles mounted on each shaft in the form of a 
helix and adapted to transport solid fuel across 
the said conveyor, the distilling chamber having 
a port adjacent the said paddles of each shaft 
for the dischage of the said solid fuel, a stop 
Within said chamber on the opposite side of said 
Shaft from Said gate and parallel. With each shaft 
and terminating above the conveyor, and means 
for adjusting Said stops with respect to Said con 
veyor. 

7. In an apparatus for continuous treatment 
for the low-temperature distillation of coal colm 
prising a distilling chamber, an endless conveyor 
permeable to gases extending into Said chamber, 
means for moving said conveyor means for 
Spieading a layer of coal upon said conveyor, a 
gate at the entrance of the distilling chamber 
to control the thickness of said layer, means for 
Sucking gaseous products into Said chamber and 
from said chamber through said conveyor, a sub 
Stantially horizontal shaft positioned within and 
across the chamber above the conveyor and ro 
tatable on its axis, paddles mounted on said shaft 
in the form of a helix and adapted to transport 
Solid fuel across said conveyor, the distilling 
chamber having a port adjacent Said paddles 
for the discharge of the solid fuel, a stop within 
Said chamber on the opposite side of said shaft 
from Said gate and parallel with said shaft and 
terminating above the conveyor, a pivoting shaft 
fixed to the said stop, and controlling means 
arranged on the said shaft for adjusting the 
height of the lower part of said stop with re 
Spect to said conveyor. 

AFRED JEAN ANDRE HERENG. 

80 

85 

90 

95 

00 

105 

25 

30 

35 

140 


