May 13 , 1924, - 1,493,758
DISTILLATION APPARATUS AND PROCESS
! E . < Filed Se%t. 12, 1922 3 Sheets--Sthet 1
‘ 3N : SRNASRNNE g
T e
%§ wq L@ NN c\z__.w)@ysx¥ N
Ax A0 § *;>§ N . \ %N N
i % N 2 O % g R ANS
N N Q4\ o W \\§ A
N AN
. &) &
QL_._-S%WJ’M- N
N el
j Q\iiJV o *ri;\\k
F ¥ p o W%s %
§ A Fq\ 7 / © x:*¥
AN ‘ 718 X AN =
;;5? Qq | \ Q(_ 1&%
5%\\ / &ZX
>§§ Q9 N IS NN ;§
*j \Qq Qq : ‘\g)/@ Nl%%

]”/

L o))
% = &

' I everetor .
Metness. Raloh Javid Lamie .

, g
W /W/Zi% by M/L/\ A Gt _attorreys



May 13, 1924. ‘ 1,493,758
R. D. LAMIE

DISTILLATION APPARATUS AND PROCESS

Filed Sept. 12, 1922 3 Sheets--Sheet 2

N

¥

V)
1%
|

N_ g4
LAY
_A/B
c<
®
ALY
S
o
2

Ul
N

S

z

174

!

v
2

0
c
®

AT E
/6
¥,
g

Z

(74

4
A
CH
4.
A

ngz
J/Vl/
G55

§id

(=}
i (i p
RALIL,
)
¢l L
A7 77

Y
/l/l/l/

{17

174

* 1% *% \ sA
il G
§ ‘ « <5< o © N W
j N % Q{ R ;
N % ~ (J ‘\x % ~ TR *\U S\
§;§/Qq ot O i:x %\\ S gi ix
V\\Lf\”\ﬂ;g*w~ Sy
ﬂ , .
| . Invertor.
Wt ress, Ralpl Deved Lane.
Eclerare Al ?“W/za/y/' @ W; n i . 0~ W

Attorre ey.s,



May 13, 1924. 1,493,758
R. D. LAMIE

DISTILLATION APPARATUS AND PROCESS

Filed Sept. 12, 1922 3 Sheets--Sheet 3
g . 3
. 9
C/3 l
!
74 X7V /ri 7T
% 4 )}: VALL W A7
C’/ZN—‘ - ’
NE
c’/l/ 1
§ 70
.qz & p G’_S
. 7 l"B D 3 ra ‘
Z = &
=D _2)5\X
L 4_/\&.3 ot —eEd )
AT AT AT A TN ATV AZAZ XY,
LA LA AN 7 X T A ALY
AN XA TV I XY AL LE XN
R@ ALY ATV XN XN ALACA X7V A,
N
Jrevertor
-y ']ia;okﬂbwzdlamzé .
LTI ESST . ‘ 2 E .

Attorrey.s



5

10

20

8]
(53

s
(=]

Patented May 13, 1924.

UNITED STATES

1,493,758
PATENT OFFICE.

RALPH DAVID LAMIYE, OF HUNTINGTON, WEST VIRGINIA.

DISTILLATION APPARATUS AND PROCESS.

Application filed September 12, 1922.

To ¢l whom it may concern:

Be it known that I, Rarea Davip Lamiz,
a citizen of the United States, residing at
Huntington, in the county of Cabell and
State of West Virginia, have invented a cer-
tain new and seful Improvement in Distil-
lation Apparatus and Processes, of which
the following is a specification.

My invention relates to a process of and
apparatus for distilling volatiles from solid
or substantially solid substances and has for
one purpose the coking of coal. Another ob-
ject 1s to provide for the coking of coal with
a minimum of agitation or disturbance of
the coal during the coking process. Another
object is the provision of a process and ap-
paratus for coking coal wherein the distilla-
tion is accomplished at a relatively low tem-
perature. Other objects will appear from
time to time in the course of the specifica-
tion and claims.

I illustrate my invention more or less di-
agrammatically in the following drawings,
wherein:

Figures 1 and 2 are a vertical longitudinal
section of my apparatus.

Figure 8 is a section on line 3—38 of Fig-
are 1. ’

Like parts are illustrated by like symbols
throughout the drawings.

A is a distillation chamber which may be
lined, for example, with the fire-brick lining
At and is preferably divided into a plural-
ity of separate or substantially separate
compartments by means of the transverse
vertical partitions A? which extend from the
top to bottom of the distillation chamber,
leaving, however, openings A® through
which the coal conveyor may pass.

A% are any suitable discharge vents
through which the products of distillation
may pass Trom each compartment to any
suitable collection, disposal or storage means
not herein shown.

The bottom of the distillation chamber A’
is preferably formed by a horizontal floor I3
of carborundum or any other suitable heat
resisting and ready heat transmitting mate-
rial.

A section B! of this floor element projects
outwardly beyond the end of the distillation
chamber.

Underlying the floor B are a plurality of

combustion chambers C separated from each

other by partitions C* built of or lined with

Serial No. 587,721.

fire-brick. Each separate combustion cham-
ber C is provided with one or more gas burn-
ers or other suitable combustion means C*
which are provided with gas or any other
suitable fuel through a distribution system,
the details of which need not be herein de-
scribed, but which is diagrammatically il-
lustrated as a longitudinal feed pipe C°, it
being understood that each burner may be
separately adjusted. It will be obvious that
my device might be made with a single com-
bustion chamber beneath the conveyor sup-
porting floor, but I illustrate herein the pre-
ferred construction. From each combustion
chamber C leads a lateral opening C** which
in turn opens on the vertical flue C*? which
leads to any suitable outlet C*2.

Adapted to travel across or along the floor
B is an endless conveyor D which is formed
of a plurality of flat plates D* pivoted to
each other as at D? and -connected in any
suitable manner. Outwardly projecting
from each joint in the conveyor is a cylinder
D3, Each individual plate I* is provided
with a flat bottom adapted, as shown in Fig-
ure 38, directly to contact the floor B through-
out much or all of the area of the plate.

One or more of the plates may be provid-
ed with a scraper diagrammatically illus-
trated as D° adapted to scrape from a sur-
face of the plate B any coke or other sub-
stance which might sift through to the floor
of the distilling chamber.

A side ledge D lines the end of each
plate and forms a side wall along the entire
conveyor.

The conveyor may be driven in any suita-
ble manner but I diagrammatically illus-
trate a motor means ¥ and a drive there-
from through the belt X, a pulley K2 the
belt E3 the speed controlling elements I,
5, the belt B® and finally the driving ele-
ment E° about which the conveyor passes.
I have illustrated the element 7 as being
smooth surfaced, but obviously it may be
indented as a sprocket to engage any suita-
ble elements on the conveyor chain.

Overlying the outer projection B! on the
floor B is a coal delivery chute ¥ which
is supplied with coal which passes through
the hopper F! and through the opposed
feeding rollers F2 Any suitable feed may
be provided to maintain a constant supply
of coal. In the coking operation the coal
is delivered by the chute ¥ to the conveyor
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D as it passes inwardly acvoss the shelf B!
to the passage A in the end wall A2 of
the distillation chamber. The coal thus
supplied may be spread in a smooth layer
upon the conveyor, means thevefor being
indicated as a brush or roller F® driven by
a belt F°¢ from the driving element E°. F*S
is any suitable’ vertical adjusting means
hevein illustrated as a vertical screw
threaded shaft and nut cooperating there-
with. _ ,

When the conveyor has passed through
the -entire length of the combustion cham-
ber A, it emerges throngh the end wall A®
by the aperture A" and passes about the
wheels or sprockets Fi1°, K12 hetween which
may be positioned any suitable belt tighten-
ing means not herein deseribed in detail.

The chain then passes through what T
call a reheating chamber G which is pro-
vided with a plurality of burners G! which
may be provided with gas or other suitable
fuel through the system diagrammatically
illustrated as the supply pipe C°.

Mounted along the sides of the reheating
chamber G is any suitable supporting ele-
ment (32 to which is secured a channel iron
*, there being such a support and channel
iron at the same height along each side
of the chamber, the dimensions of the chan-
nel iron and: the width of the chamber being
such that the elements D® of the chain
penetrate therein to support the chain as
it travels through the reheating chamber.
The reheating chamber beneath the chain
is divided by the fire-brick partitions G°
into a plurality of chambers G* in cach of
which one or more of the burners G* are
positioned.

In ovder to prevent the ignition of the
products of distillation from the reheating
chamber, T provide a gas proof seal at each
end of the chamber, it being understood
that the two seals are identical. Tor the
seal T employ molten lead, but any other
suitable material might be used which is
liquid but not volatile at the temperature
necessary to be maintained in the course of
distillation.

H is a supporting vessel beneath which
ig a heating chamber H? heated by a burner
H? of any suitable tvpe. The axis of the
sprocket B2 and of the similarly placed
sprocket Ii** at the opposite end of the
lower reach of the chain 1s beneath the level
of the lead, which thus serves to lubricate
the sprocket bearings. As the chaln
passes around the sprocket it is forced
by it beneath the level of the molten lead
on which it would normally tend to float.
‘When 1t passes heyond the sprocket its flat
under surface is contacted by the guide
roller or element H* which is mounted at
the extremity of a guide H® so proportioned
and shaped as to. cooperate with the op-
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posite wall H® of the vessel H to direct the
chain to the opposed channel iron sup-
ports G2

In order to prevent the escape and wast-
age of the volatiles and to permit the ac-
curate regulation of the temperature with-
in the system, the spaces through which
the chain passes at either end outside of
the distillation and reheating chambers and
above the surface of the molten lead ave
inclosed by the air tight casings J, J-.

K is any suita dle  ser aping  element
pivoted as at K* upon any suitable strue-
ture or sapport and adapfed to engage at
its upper or outer edge X2 the upper sur-
face of ecach element of the conveyor chain
as it passes over the sprocket 1% The
material thereupon passes over the scraper
and is dvopped down the chute I3 for
suitable conveyance or disposal. Any suit-
able means not herein disclosed, may bo
provided for maintaining the pressure with-
in the distillation system at such a point
that the outside air will neither pass down
into the system through the coal crusher
nor pass up into it through the ceke dis-
charging chute.

Tt will be understood that while T have

“illustrated a practical embodiment of my

invention, numerous changes may be made
in the number, size, shape, relation and dis-
position of parts without departing from
the spirit of my invention and T wish that
my drawings and specification bhe taken ag
in a large sense diagrammatic,

The use and operation of my invention are
ag follows:

I provide a coking oven in which coal
may be coked at a relatively low tempera-
ture and without agitation of the coal. T
provide also means for leading off the prod-
ucts of distillation at various points during
the distillation process, thus initially segre-
gating the various grades and types of the
distillation product. I also provide a distil-
Iation gystem in which the temperature to
which the coal is subjected is not merely con-
trollable as a whole, but is sep‘uately con-
trollable along the various points past which
the coal trav els during distillation. I also
provide means for varying the time during
which the coal is exposed to heat, particu-
larly by varying the travel of the coal
through the heatmg: zone. X also provide
means for maintaining the chain at a rela-
tively high heat and for imtroducing it into
the distillation chamber at a high heat in
order to prevent the necessity of rebeating
the chain in the distillation chamber. In
order to make this reheating of the chain
possible, I segregate the distillation chamber
from the reheating chamber by gas proof
seals. TIn practice the apparatus is worked
as follows:

The endless conveyor passes through the
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distillation chamber or chambers, receiving
coal at a point adjacent its entry into said
chamber or chambers and delivering coke to
the coke discharge chute after it has passed
The coal
is supplied through a hopper and feed roll-
ers to an inclined chute which deposits it on
the conveyor as the conveyor passes over the
shelf B! adjacent the entrance A into the
distillation zone. The coal layer may be
evened off on the conveyor, for example, by
the brush or reller ¥ illustrated in Figure 1.
When the conveyor has deposited its coke
which is scraped off by the pivoted scraper
K as the conveyor chain passes around the
sprocket Hi®, the chain passes- through a
molten Iead or other suitable gas proof seal
to the reheating chamber. The sprocket 2
forces the chain heneath the level of the
molten pool and as the chain passes beyond
the sprocket it is guided by the roller H* and
the gunide H? against which it rises in re-
sponse to itg relative lightness as compared
to the molten metal in which it is immersed.
The member H" guides the chain to the lat-
eral channels or grooves in the reheating
chamber along which it passes. The axis
and the bearings of the sprocket FE? are be-
neath the level of the molten metal and the
bearings are lubricated thereby. The chain
is heated in the reheating chamber to such a
temperature that when it passes out of the
reheating chamber and through the second
molten seal and again into the distillation
chamber its temperature is but slightly be-
low that of the distillation chamber.  The
reheating chamber is shown as divided into a
plurality of combustion chambers over which
passes the chain, but obviously a single cham-
ber might be used or any other suitable
chain heating means.

The bottom. plate B of the chamber is di-
rectly heated by a plurality of combustion
chambers positioned therebeneath through-
out itg length and is preferably of carborun-
dum or any other suitable material which
readily transmits heat. The conveyor chain
itself 1s provided with a flat surface, the flat
bottom of each of the plates of the conveyor
lying directly against the top of the heated
floor of the chamber. When the chain and
the chamber are thoroughly heated, there is
thus a dirvect and efficient heat transmission
from the combustion chambers to the coal
carried by the conveyor.

The heat of the chamber may be adjusted
to suit the maximum efficiency and economy
in the distillation of each type of coal dealt
with and the temperature of the various sub-
chambers into which the distillation cham-
ber is divided may be separately regulated,
as for example, by the regulation of the tem-
perature of the individual combustion cham-
bers. A second means of controlling the
heating of the coal is provided by varying

the speed of travel of the conveyor through
the distillation chamber, it being thus possi-
ble readily to regulate the degree to which
the volatiles are distilled out of any partic-
ular grade of coal. Tt is thus possible to dis-
till off any desired percentage of the vola-
tiles and to produce a coke having within a
very small percentage any desired percent-
age of volatiles.

In practice it is desirable to divide the
distillation chamber into two or more sepa-
rate units, each with its exhaust means for
the product of distillation. Thus the pri-
mary products of distillation are separated
during the distillation process itself, the
number of separate distillation chambers
and exhaust means depending upon the re-
quired degree of initial separation.

If desired the heated coke may be passed
beneath the power source in order that its
heat may be practically utilized; also the
distillation product itself may be used as
fuel in the course of the operation. It is
obvious that while I have illustrated an ap-
paratus particularly efficient for the coking
of coal, immaterial modifications only are
necessary to set it to the distillation of any
solid or semi-solid substance from which
volatiles may be removed by heat. My in-
vention is particularly adaptable to the dis-
tillation of oil shale.

T claim:

1. In a coking oven a distillation chamber
and means for heating it, an endless con-
veyor passing therethrough, and a separate
reheating chamber through which the end-
less conveyor is adapted to pass, and sepa-
rate means fov heating it.

2. In a coking oven a distillation chamber
and means for heating it, an endless con-
veyor passing therethrough, and a separate
reheating chamber through which the end-
less conveyor is adapted to pass, and sepa-
rate means for heating it, and a gas tight
seal between the two chambers.

3. In a coking oven a distillation chamber
and means for heating it, an endless con-

veyor passing therethrough, and a separate .

reheating chamber through which the end-
less conveyor is adapted to pass. and sepa-
rate means for heating it, and a gas tight
seal between the two chambers comprising
a pool of molten metal through which the
endless conveyor is adapted to be passed.

4. Tn a coking oven a distillation chamber
and means for heating it. an endless con-
veyor passing therethrough, and a separate
reheating chamber through which the end-
less conveyor is adapted to pass, and sepa-
rate means for heating it, a gas tight seal
between ‘the two chambers comprising a pool
of molten metal through which the endless
conveyor is adapted to be passed, the en-
trance and exit of the endless conveyor into
and out of the reheating chamber being ab
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points beneath the surface of said molten
material.

5. In a coking oven a distillation chamber
and an  endless conveyor passing there-
through, a combustion chamber adjacent
said distillation chamber and means for
separating said distillation and combustion
chambers comprising a seal of liquid mate-
rial, the vaporization point of which is
higher than the temperature of the coking
process.

6. In a coking oven a distillation chamber
and means for heating it, an endless con-
veyor passing therethrough, a reheating
chamber through which the endless conveyor
passes and separate means for heating it.

7. In a coking oven comprising a distilla-
tion chamber and means for heating it, an
endless conveyor adapted to pass there-
throngh, a reheating chamber through which
sald endless conveyor is adapted to pass,
liquid seals between said distillation and
reheating chambers comprising material
having a vaporization point higher than

- the temperature of the coking process.

8. In a coking oven, a distillation cham-
ber and means for heating it, an endless
conveyor adapted to pass therethrough, a
reheating chamber through which said end-
less conveyor is adapted to pass. the floor
of the distillation chamber comprising a di-
rectly heated layer of heat transmitting
material, the conveyor comprising a plural-
ity of flat bottomed conveying plates

> adapted to rest directly thereupom.

9. In a coking oven, a distillation cham-
ber and means for heating it, an endless
conveyor adapted to pass therethrough, a
reheating chamber through which said end-
less conveyor is adapted to pass, a liquid
seal between the distillation and the reheat-

-ing chambers comprising material having a

vaporization point higher than the tempera-
ture of the coking process, means for carry-
ing the endless conveyor heneath the surface
of said liguid seal, supporting elements
along the sides of said reheating chamber,
and guiding means adapted to guide said
conveyor thereto.

10. In a coking oven, a distillation cham-
ber and means for heating it, an endless
conveyor adapted to pass therethrough, a
reheating chamber through which said end-
less conveyor is adapted to pass, a seal of
molten Iead between the distillation and the
reheating chambers, and heating means
adapted to maintain said lead in molten
condition.

11. A coke oven comprising a distillation
chamber and an endless conveyor adapted to
pass therethrough, means for depositing the
material to be distilled upon the upper sur-
face of said endless conveyor, a plurality of
transverse partitions adapted to divide the
distillation chamber into a plurality of
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units, and means for separately drawing off
the products of distillation from each of
said units.

12. In a coking oven having a distillation
chamber with a directly heated bottom sur-
face, a conveyor comprising a plurality of
fiat bottomed plates adapted directly to con-

tact said heated surface.
13. A distillation apparatus for solids

containing volatiles which consists of a dis-
tillation chamber, a heated and heat trans-
mitting floor therefor, and a combustion
chamber lying beneath said floor and adapt-
ed to heat it, and an endless conveyor adapt-
ed to pass across said heat transmitting
floor and means for delivering the material
to be distilled to the upper surface of said
endless conveyor.

14, A distillation apparatus for solids
containing volatiles which consists of a dis-
tillation chamber, a heated and heat trans-
mitting floor therefor, and a combustion
chamber lying beneath said floor and adapt-
ed to heat it, and a conveyor adapted to
travel across said floor comprising a plu-
rality of flat bottomed plates adapted di-
rectly to contact said heated floor.

15. A distillation apparatus for solids
containing volatiles which consists of a dis-
tillation chamber, a heated and heat trans-
mitting floor therefor, and a combustion
chamber lying beneath said floor and adapt-
ed to heat it, the conveyor for said appara-
tus comprising a plurality of flat bottomed
plates adapted directly to engage the heat-
ed floor, and means for conveying said plates
across said floor.

16. A distillation apparatus for solids
containing volatiles which consists of a dis-
tillation chamber, a heated and heat trans-
mitting floor therefor, and a’ combustion
chamber lying beneath said floor and adapt-
ed to heat it, the conveyor for said appa-
ratus comprising a plurality of flat bot-
tomed plates adapted directly to engage the
heated floor, means for conveying said plates
across said floor, and means for controlling
the speed of said conveyor.

17. A distillation apparatus for solids
containing volatiles which consists of a dis-
tillation chamber, a heated and heat trans-
mitting floor therefor, and a combustion
chamber lying beneath said floor and adapt-
ed to heat it, an endléss conveyor and means
for moving it through said distillation
chamber, the conveyor comprising a plural-
ity of jointed flat bottomed plates.

18. A distillation apparatus for solids
containing volatiles which consists of a dis-
tillation chamber, a heated and heat trans-
mitting floor therefor, and 2 combustion
chamber lying beneath said floor and adapt-
ed to heat it, the conveyor for said appara-
tus comprising a plurality of flat bottomed
plates adapted directly to engage the heat-
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ed floor, means for conveying said plates
across said floor, means for controlling the
speed of said conveyor, means for supply-
ing the material to be distilled to said con-
veyor adiacent its point of entrance into the
distillation chamber, and means, adjacent
its point of exit from said chamber for re-
moving the solid residue.

19. A distillation apparatus for solids
containing volatiles which consists of a dis-
tillation chamber, a solid floor therefor, and
means for heating it, a continuous fiexible
conveyor and means for passing it forward
along and in direct contact with said floor,
means for delivering the material to be dis-
tilled to said conveyor, said conveyor adapt-
ed to support said material in direct contact
with its upper surface during its passage
through the distillation chamber.

20. A distillation apparatus for distill-
ing volatiles without agitation of the solids,
which comprises a distillation chamber, a
heated floor therefor, and means beneath
said floor for heating it, a conveyor adapt-

5 ed to be moved across said floor and to re-

main in contact therewith throughout the
area of said conveyor and means for deliver-
ing the material to be distilled to said con-
veyor adjacent its entrance into the distilla-
tion chamber, said conveyor adapted to sup-
port said material in undisturbed contact
with its upper surface throughout the pas-
sage of sald material through the distilla-
tion chamber.

21. A distillation apparatus for distilling
volatiles without agitation of the solids,
which comprises a distillation chamber, a
heated floor therefor, and means beneath
said fleor for heating it, a conveyor adapt-
ed to be moved across said floor and to re-
main in contact therewith throughout the
area of said conveyor and means for deliver-
ing the material to be distilled to said con-
veyor adjacent its entrance into the distil-
lation chamber, said conveyor adapted to
support said material in undisturbed con-
tact throughout its passage through the dis-
tillation chamber, and means for varying
the speed of the conveyor and for discharg-
ing the residue of distillation at a point be-
yond the exit of the conveyor from the dis-
tillation chamber.

22. In a coking oven, a distillation cham-
ber and means for heating it comprising
a horizontal floor and combustion chambers
therebeneath, an endless conveyor, one
strand of said conveyor adapted to pass
across and in direct and constant contact
with said floor, a reheating chamber near
said distillation chamber and means for
passing the endless conveyor therethrough,
means for heating said reheating chamber
and a gas proof seal between the distil-
lation chamber and the reheating chamber
at either end thereof.

23. In a coking oven, a distillation cham-
ber and means for heating it comprising
a horizontal floor and combustion chambers
therebeneath, an endless conveyor, one
strand of said conveyor adapted to pass
across and in direct and constant contact
with said floor, a reheating chamber near
said distillation chamber and means for
passing the endless conveyor therethrough,
means for heating said reheating chamber
and a gas proof seal between the distil-
lation c¢hamber and the reheating chamber
at either end thereof, comprising a liquid
bath of material non-volatile at the work-
ing temperature of the apparatus.

24. In a coking oven having a distilla-
tion chamber and a heating chamber, a con-
veyor adapted to pass through both said
chambers, a gas proof seal therebetween
through which the conveyor is adapted to
pass, comprising a liquid non-volatile at
the working temperature of the apparatus.

25. In a coking oven having a distilla-
tion chamber and & heating chamber, a con-
veyor adapted to pass through both said
chambers, a gas proof seal therebetween
through which the conveyor is adapted to
pass, comprising a liquid nen-volatile at
the working temperature of the apparatus,
and means for carrying the conveyor be-
neath the surface thereof and means for
maintaining the bath in liquid condition.

26. In a coking oven, a distillation cham-
ber and means for heating it, an endless
conveyor adapted to pass therethrough, a
reheating chamber through which said end-
less conveyor is adapted to pass, the floor
of the distillation chamber comprising a
directly heated layer of heat transmitfing
material, a plurality of separate combustion
zones lying therebeneath and means for sep-
arately regulating the temperature thereof.

27. In a coking oven having a distil-
lation chamber with a directly heated bot-
tom surface, a conveyor comprising a plu-
rality of flat bottomed plates adapted di-
rectly to contact said heated surface, scrap-
ers on the bottom of said plates adapted
to scrape therefrom any coke which may
penetrate beneath the conveyor.

28. In a coking oven, a distillation cham-
ber, an endless conveyor passing there-
through, a reheating chamber through
which said endless conveyor passes, means
for heating said distillation chamber and
said reheating chamber and means for

‘preventing the passage of volatiles there-

between.

29. In a coking oven having a distilla-
tion chamber with a directly heated bot-
tom surface, a conveyor comprising a plu-
rality of flat bottomed plates adapted di-
rectly to contact said heated surface, and
means for varying the speed of said con-
veyor.
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- 80. A distillation apparatus for solids
containing volatiles which consists of a dis-
tillation chamber, a heated and heat trans-
mitting floor therefor, and a combustion

chamber lying beneath said floor and.

adapted to heat it, and an endless conveyor
adapted to pass across said heat transmit-
ting floor means for delivering the materi-

al to be distilled to the upper surface of

said endless conveyor, and means for con- 10

trolling the thickness of the layer of ma-
terial so.delivered.

Signed at Huntington, county of Cabell
and Stake of West Virginia, this 5th day
of September, 1922.

RALPH DAVID LAMIE.
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