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The present invention relates in general to 
a novel method of process for the treatment 
of hydrogen and carbon containing ma 
terials, whether solid, liquid or gaseous, for 

is the purpose of distilling or cracking the 
same to obtain hydrocarbon products, and to 
an apparatus for carrying out the same. At 
the same time any metal values which may 
be contained in the materials undergoing 

10 treatment can be extracted, and this is an im 
portant feature of my invention. 
While one of the main objects of the in 

vention is to provide a novel process for the 
retorting or production of oil from oil-yield 

15 ingshales, it will be understood that the proc 
ess can be used to advantage in many cases 
where liquid oil is to be cracked and distilled 
under pressure, as well as where gaseous 
products are to be treated to bring about the 

20 decomposition and rearrangement of the 
atoms and molecules into desired products. 
In a number of foreign countries, notably 

Scotland and France, the retorting of shale 
deposits to obtain hydrocarbon and ammonia 

25 ?????????? has been carried on quite extensively 
or a number of years on a commercial basis. 
There are extensive shale fields in this coun 
try, including the shales of Colorado, Utah, 
Wyoming, New Brunswick and the Devonian 

30 shales of Kentucky, and these shales are 
largely capable of being treated to obtain 
petroleum and hydrocarbon compounds, al 
though they have characteristics which are 
different from the shales of Scotland and 

85 France and require somewhat different treat 
ment and handling to obtain satisfactory re 
Sults. In fact, it has been found by experi 
ment that the type of retorts used successfully 
in Scotland are failures when used with most 
of our shales, especially the high grade mas 
sive shales which it is more especially desired 
to treat from a profit standpoint. Of course, 
certain of our fields produce a character of 
shale which may be treated in a more or less 

40 

though the massive shales which are the most 
productive of petroleum compounds cannot 
be treated satisfactorily in retorts of the 
Scottish type, owing to ke fact that the shale 

50 will flux in such retorts. Further difficulties. 

which through destructive distillation 

satisfactory manner by Scotch methods, al 

encountered are the secondary decomposition 
of the gases produced at the lower tempera 
ture by bringing them into contact with a 
higher temperature, and also the formation 
of a large proportion of unsaturated hydro 
carbons. It may be explained that the Scotch 
retorts do not subject the shale or gases of 
distillation to pressure, but the crushed shale 
is permitted to descend gradually through 
the retort where it is subjected to a progres 
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60 
sively increasing heat, the gases of distilla 
tion rising to the top of the retort and being 
conveyed from thence to a condenser while 
the spent shale is discharged from the bottom 
of the retort. In other words, the shale is 
crushed and submitted to destructive distilla 
tion by heat in a closed chamber, although the 
distillation does not take place under pres 
Se. 
In order that the process may be more fully 70 

understood, some explanation of the nature 
of shales is necessary. Our Colorado-Utah 
shales are not oil-shales and contain no oil, .. 
but rather are shales which contain the ma 
terials from which petroleum can be pro 
duced, not extracted, but produced. These 
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are different from the true oil-shales which 
contain petroleum, very much as our saturated 
oil sands do, and oil may be extracted from 
such shales. While the Colorado-Utah shales 
do not contain petroleum, they may, and do 
contain the basic elements of petroleum, 
namely, hydrogen and carbon, in their pri 

80 

mary unretorted conditions, and by properly 
treating these shales the molecules are decom- 85 
posed and broken up and caused to combine 
in different arrangements so that petroleum 
is produced. From the fact that the hydrogen 
and carbon as contained in the shales is the 
source of the petroleum, the word petrolifer 9o 
ous has been adopted to indicate the material 

pro 
duces or yields petroleum. To thôse shales, 
such as the Colorado-Utah shales previously 
mentioned which are still in their primary 
unaltered condition, containing petroliferous 
substances but not petroleum, and which are . 
therefore as yet only a source of petroleum, 
the term oil shales has been applied. Thus 
term applies in general to the shales of 100 
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Colorado, Utah, Wyoming, New Brunswick 
and the Devonian shales of Kentucky. 
The so called oil shales are commonly spo 

ken of as two kinds- “massive' and “paper' 
shale. . There is primarily no difference be 
tween the two, except that the paper shale 
consists of much thinner beddings or meas 
ures than the massive. Between each bed 
ding is a thin layer of argillaceous material 
containing no petroliferous substance. As a 
rule, though not always, the massive variety 

of slightly higher grade than the paper 
shale. w w 

In order to convert the petroliferous mate 
rial into petroleum, it is necessary to effect a 
chemical change of the hydrocarbons and this 
is done by destructive distillation, by the 
application of heat. The shale oil is then 
volatilized or converted into a gas which is 
conveyed into a suitable cooling system 
where the greater portion of it condenses 
and forms crude petroleum. There are cer 
tain portions, however, which cannot be con 
densed. These constitute what are termed 
the fixed or permanent gases, and after hav 
ing been scrubbed to remove the remaining 
naphtha and ammonia contained in them, 
these permanent gases may be used for fuel 
under the retort or for power purposes. 
Shales yielding 45 gallons or better to the ton 
are usually capable of producing sufficient 
fuel for their own retorting. 
Owing to the fact that these petroliferous 

substances contain a much larger proportion 
of carbon than of hydrogen, and that our 
petroleum products require possibly from 
two to three times, as many hydrogen atoms 
as carbon atoms, it is evident that the re 

40 
sultant products and spent shale will ordi 
narily have a tendency to contain a consid 
erable amount of carbon which has not been 
able to secure the required amount of hydro 
gen for the production of a staple petroleum 
product. These are the unsaturated hydro 
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carbons which should be kept as low as pos 
sible, since the loss in distillation is heavy 
where the percentage of these unsaturated 
hydrocarbons is large. . 
The crude oil obtained, ranges in color 

from a dark brown to olive green and in spe 
cific gravity from .841 to .925. It consists 
largely of oils of the paraffin and olefine 
series comparable with paraffin well oil of 
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the highest grade. 
These shales also generally contain some 

metal values which range from traces of 
silver and gold, frequently accompanied by 
platinum, up to values reaching several 
dollars per ton, of the combined metals. I 
have discovered that the metallic particles 
contained within the shale are so thoroughly 
macerated and finely ground in character 
that they are carried away by the fumes in 
the ordinary furnace, and one of the objects 
of this invention is to provide a process 
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which provides for the recovery of these 
metal values. 
One form of apparatus which is adapted 

for use in carrying out the process is illus 
trated by the figure of the accompanying 
drawing which shows a vertical sectional 
view through the apparatus. 

Referring to drawing, the numeral 1 desig 
nates a tower which may be constructed of 
masonry or other suitable material, said 
tower being formed with the flues 2 and con 
taining a column 3 of molten metal. This 
column 3 of molten metal is contained in a 
receptacle 3 which is arranged within the 
tower 1, having portions thereof spaced from 
the walls of the tower to provide the flues 2. 
A gas or oil burner 4 is arranged at the base 
of the tower and under the column of molten 
metal for the purpose of heating the metal 
and maintaining it at the proper temper 
ature. A grate 5 is also shown and this may 
be used if coal or solid fuel is employed. 
The top of the tower is suitably closed by a 
cap member 6 which excludes air from the 
space above the molten metal. A gas pipe 7 
leads' from the top of the cap 6 to a suitable 
condenser 8. A spent shale discharge pipe 9 
extends downwardly on the outside of the 
tower from the cap 6 to a vessel or receptacle 
10 containing water to provide a water sea 
for the discharge pipe 9 and prevent the 
entrance of air into the retorting tower 
through the said pipe. 
The base of the masonry tower and colum . 

of molten metal are enlarged laterally, as in 
dicated at 11, and a feed pipe 12 for the 
crushed shale leads into this enlarged lower 
portion of the column of molten metal. A. 
suitable conveyer such as the screw conveyer 
13 extends through the feed pipe 12 and pro 
vides a means for positively feeding the 
crushed shale into the molten metal. Any 
suitable means may be provided for driving 
the conveyer, a crank handle 14 being indi 
cated in the present instance at the upper end 
thereof. Ahopper 15 at the upper end of the 
feed pipe 12 receives the crushed shale or coal 
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and delivers it into the feed pipe through an 
opening 16. Any suitable apparatus may be 
employed to crush the shales, and good results 
are obtainable with about one-half inch par 
ticles and a minimum of fines. The particles 
should be sufficiently small so that they can be 
properly acted upon by the heat and the spaces 
between the particles should remain open so 
that the gases can circulate freely through 
the column of crushed material. 
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Any suitable metal may be used, although 
I have found that a lead bath alone gives. 
splendid results for the usual distillation or 
cracking of hydrocarbons, and that if a por 
tion of zinc is added, forming a lead-zinc 
alloy ranging from 1% of zinc upwards, the 
precious metals may be recovered. The 
greater the amount of precious metals the 

? . 

25 

30 



10 9 

20 

30 

s 5 

40 

1,784,970 

higher the zinc percentage that is necessary 
to get the best results. The affinity of the 
precious metals is greater for the zinc than 
for the lead, and the zinc being of lower 
specific gravity, has a tendency to rise to 
the surface of the lead, taking with it the 
precious metals which it has collected. The 
zinc is then removed, either after partially 
solidifying or while still molten, and under 
oes the usual method of refining or separa 

tion from the silver-gold values, after which 
{{#inc may again be charged into the lead 
ath. 
It will be obvious that the molten metal at 

the base of the retort tower is under a heavy 
pressure, depending upon the height of the 
column of molten metal, and this may be 
varied as is found necessary to produce the 
best results. The degree of pressure is 
limited only by the strength of materials used 
in the construction of the plant, and by in 
creasing the height of the column of molten 
metal which is utilized for transmitting heat 
units to the material being treated, any degree 

5 of pressure may be obtained. The pressure 
desired will, of course, depend upon the char 
acter of the material being treated and will 
range between a few ounces to several 
hundred pounds per square inch. For special 
purposes when extreme “cracking' is re 
quired, it may go much higher. When a 
simple distillation only is required, it is neces 
sary to submerge the material to be treated 
only an inch or two beneath the surface, 

5 whereas when it is desired to produce exces 
sive decomposition, such as is necessary in 
the high-cracking of heavy petroleum prod 
ucts, or when it is desired to decompose non 
condensable gases with a view to utilizing cer 
tain of the products thereof in the subsequent 
making condensable gases, such as is possible 
through the treatment of the natural gases 
from wells and gases from other sources, or 
when it is desired to produce a highly satu 
rated product direct from the destructive 
distillation of shale, coal, peat or other solid hydrocarbon materials, then high pressure 
and high temperature become necessary and 
the material is submerged at a sufficient depth 

CO 

to procure the required degree of pressure. 
The crushed shale, coal or other material to 

be treated is fed into the retort at the lower 
end of the column of molten metal, and this 
crushed material is immediately heated to a 
high temperature by the molten metal with 
the result that destructive distillation takes 
place and gases of distillation are given off. 
The shale particles and bubbles of gas are: 
completely surrounded by the molten metal 
and tend, of course, to rise to the top of the 
molten metal, although this is ????????????? by the shape of the retorting chamber, it being pre 
ferred that the material shall remain near the 

85 
bottom of the molten metal so as to be sub jected to the maximum pressure until the de 

sired chemical changes have been substan 
tially completed. In the present instance, 
the 'enlarged base of the retorting chamber 
has an inclined wall 17 which gradually de 
flects the particles toward the upper portion 
of the column of molten metal, although it 
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delays their rise and keeps them at the bottom . 
of the retorting chamber for the desired pe 
riod of time. As the crushed shale is forced 
into the bottom of the retort through the feed 
pipe 12 it gradually forces the crushed shale 
already in the retort along the inclined top 
wall 17 of the enlarged base of the retorting 
chamber, and the feeding of the shale into 
the retort determines the length of time that 
is required for the shale within the enlarged 
base of the retorting chamber to get beyond 
the inclined wall, 17 and reach the vertical 
portion of the retort chamber so that it will 
rise to the top of the retort. The shale can 
thus be kept in contact with this inclined wall 
17 and maintained at the bottom of the retort 
chamber under the maximum pressure for 
the full length of time that may be necessary 
for the decomposition thereof. The inclina 
tion of the inclined wall 17 enables the gases 
to escape readily as they are formed and fa 
cilitates the shoving forward of the shales as 
fresh charges of shale enter the retort. 
The spent shale accumulates on the top of 

the column of molten metal, as indicated at 
18, and the gases filter through this mass of 
spent shale until they reach the entrance to 
the pipe 7 which conveys them to the con 
denser 8. Additional spent shale rising from 
below gradually lifts the mass of spent shale 
resting on the metal until it assumes such a 
depth that the upper portion thereof is dis 
charged through the discharge pipe 9. This 
hot spent shale is of importance as a filter 
medium, and it may be augmented by the use 
of hot fuller's earth, clay or other filtering 
mediums, these being maintained at a high 
temperature and insufficient quantities to 
thoroughly filter the gases before condensa 
tion. The bottom of the retorting chamber is also 
provided with a gas inlet 19 through which 
a portion of the non-condensable gases may 
enter. A screen 20 is arranged over the 
mouth of the gas inlet 19 and serves to break 
up the larger bubbles of gas into fine bubbles 
which mingle intimately with the shale par 
ticles and gases of distillation. The intense 
cheat acts upon the gas entering through the 
inlet 19 to partially decompose the same and 
provide a supply of hydrogen which is avail 
able for combination with those of the carbon 
atoms in the shale which did not otherwise 
get all the hydrogen they could absorb or 
combine with. The hydrogen thus produced 

75 

80 

85 

90 

95. 

100 

05 

O 

5 

25 

from the gas or already contained therein is . 
maintained in intimate contact with these 
carbon atoms under a high pressure and at a 
high temperature. Under these conditions it 130 
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has been found that the carbon and hydrogen 
will combine and the additional hydrogen 
Supplied by the admission of gas reduces the 
percentage of the unsaturated and unstable 
portions of the final product. 
A steam inlet 21 may also be provided at 

the bottom of the retort chamber, and a simi 
lar Screen 22 extends across the mouth of 
this inlet pipe. The steam is preferably su 
perheated before being introduced into the 
retorting chamber, and the high temperature 
of the molten metal acts upon the steam to 
partially decompose, and break it up into 
hydrogen and oxygen. The hydrogen, as in 
the previous instance is maintained in inti 
imate contact with the unsaturated carbon 
molecules of the shale under a high pressure 
and at a high temperature, with the result 
that a chemical combination takes place and 
the unsaturated hydrocarbon molecule is con 
verted into a saturated hydrocarbon molecule. 
By passing the gases through a molten metal, 
preferably lead, I find that a higher combi. 
nation of the hydrogen and carbon atoms 
can be effected and the ultimate oil yield 
greatly increased, in some instances as much 
as 50% over that obtained by the ordinary 
retorting methods. At the same time there 
is a higher degree of saturation and a lower 
refinery loss. Owing to the fact that every 
particle from the minutest to the coarsest 
of the hydrocarbon material is completely 
Submerged, Surrounded and contacted by the 
Inolten metal and a uniform temperature thereby imparted to each particle, retorting 
is effected with a very much lower fuel con 
Sumption than is possible by any other meth 
od. A uniform pressure is also brought to 
bear on every bubble of gas as it forms from 
the decomposing petrogen of the shale, there 
by compelling an intimate contact between 
the hydrogen and carbon atoms before they 
are released from the bath, and thereby ef 
fecting a more complete Saturation. It has, 
of course, long been known that unsaturated 
hydrocarbons are condensed to saturated hy 
drocarbons by the action of heat and pres 
Sure, and that if free atoms of hydrogen 
within the retort can be brought into intimate 
contact with unsaturated hydrocarbon mole- g 
cules, saturated and stable molecules are pro 
duced, and while this has been partially ac 
complished in the cracking of petroleum 
products through the pressure effected by 
the gases within the still, such for instance as 
is disclosed by the Burton Patent #1,049,667, 
it has not been possible thus far to utilize 
this knowledge in the commercial destructive 
distillation of shale and similar products. 
The lead bath alone has been found to be 

very satisfactory for the distillation or crack 
ing of hydrocarbons, although if a higher 
temperature should be desired than can be ob 
tained by the lead or lead-zinc combination, 
it is obvious that copper or other metals may 
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be added to raise the melting point of the 
alloy to the required temperature. 

It is well known that sulphur is an ob 
jectionable element in oil and that it is al 
most always present in oil-shales and coals. 
With the ordinary retort a complex sulphur 
bearing oil which is difficult and expensive 
to refine is obtained. This disadvantage of 
operating with an ordinary retort is entirely 
eliminated by the present process wherein the 
Sulphur, when released, is immediately taken 
up and held by the metal bath, from which it 
is periodically removed by the usual methods 
of “softening” lead. The oil gases produced 
by the present process thus pass to the con 
densers practically Sulphur-free. · 
A plant for carrying on the present process 

may be built in a number of units, each of 
which is a substantial duplicate of the other. 
For instance, the first unit may treat the raw 
shale and, after condensation, the heavy crude 
oil or such portions thereof as it is desired 
to crack or treat further may be passed 
through a second unit, and the heavy prod 
ucts from the second unit may pass through 
a third unit, and so on. It thus becomes pos 
sible to construct a plant of great capacity 
at minimum cost and to permit the continu 
ous and constant operation of all units. 
In shale, coal, peat and other analogous 

substances which may be retorted to obtain 
hydrocarbon products, there is always an in 
sufficient number of hydrogen atoms to satis 
fy the carbon present, with the result that 
there is necessarily a large amount of carbon 
which can form no combination whatever 
with hydrogen and has a tendency to attach 
itself either to the metal wall portions of the 
usual retort or to the unyolatilized or solid 
portions of the shale. In addition to this 
free carbon or coke, there are also many other 
carbon particles which only combine with a 
portion of the hydrogen necessary to form a 
saturated molecule. As previously indicated, 
these hydrocarbon molecules which are de 
ficient in hydrogen are termed “unsaturated’ 
molecules, and both heat and pressure are 
necessary to cause these un saturated mole 
cules to combine with the additional hydro 
en atoms necessary to convert them into sat 

urated molecules. It is not practical to pro 
duce pressure within the ordinary shale re 
tort which has been previously used, and 
therefore a very large percentage of the or 
dinary shale oils hitherto produced, both in 
this country and in Scotland, consist of un 
saturated products. Owing to the fact that 
the unsaturated oils are unstable and do not 
have good keeping qualities, it is desirable to 
remove a very large proportion of these un 
Saturated products in the subsequent refin 
ing process. This causes a heavy refinery 
loss and additional refinery cost. . 
The free carbon which adheres to the walls 

of the ordinary retort also tends to clog the 
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retort and to interfere with the transmission 
of heat through the walls of the retort to the 
shale. This difficulty, is completely avoided 
by the present process in which any free car 
bon is carried to the top of the molten metal 
with the spent shale and discharged with the 
spent shale. It cannot interfere in any man 
ner with the continuous retorting action and 
the apparatus can be kept in continuous 
operation. Not only is the continuous and un 
interrupted operation of the plant made pos 
sible, but all danger of explosion due to car 
bon accumulations within the retort is elim 
inated. 
The ordinary form of retort has the fur 

ther disadvantage that the heating of the 
shale is neither uniform nor under perfect 
control. The shale at the middle of the re 
tort is not heated as quickly as the shale ad 
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jacent the retort walls, and there is danger. 
that portions of the shale will be over-heated 
with the result that a large percentage of 
non-condensable gas is produced. The gases 
within the retort are formed at different 
temperatures, and unless those formed at lower temperatures are immediately removed 
from the retort they undergo secondary de 
composition which converts them into non 
condensable gas producing a lower yield of 
oil. These objectionable features of the or 
dinary retort are completely avoided in car 
rying on the present process, since every mi 
nute bubble of gas and particle of shale is 
completely surrounded and contacted by the 

as molten metal with the result that the heat is uniformly applied to the substance being 
treated. The entire mass of the shale or 
material is subjected to a uniform heat and 
the temperature is under far more perfect 
control than is possible with the old form of 
retort. 
A most important feature of this process is 

the utilization of pressure for the conversion 
of the unsaturated molecules into Saturated 
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45 p w not possible to utilize pressure and, in fact, 
a slight vacuum is created to withdraw the 
gases as formed and to drive them through 
the condenser system. In the absence of 
pressure the unsaturated molecules do not 
seem to combine readily with additional hy 
drogen to-produce saturated molecules, even 
where the hydrogen is present, and the re 
sulting product accordingly contains a large 
percentage of the unsaturated molecules 
which are unstable and objectionable as pre 
viously explained. The present process, si 
multaneously subjects the material to high 

50 

pressure and high temperature, with the re 
go sult that where additional free hydrogen is 

rendered available the carbon particles and 
unsaturated hydrocarbon molecules tend to 
combine with the hydrogen to produce a large 
percentage of saturated hydrocarbon mole 
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molecules. With the old form of retort it is 

While this process is more especially 
adapted for the treatment of shales for the 
production of petroleum products, it is also 
adapted to be used for the treatment of liquid 
oil or other hydrogen and carbon containing 
materials, whether solid, liquid or gaseous, 
where it is desired to bring about a decom 
position and rearrangement of the atoms and 
molecules into new products. 
When the process is used for the treatment 

of shales, in many instances there will be only 
??? or th??? feet, and possibly less, of the 
molten lead, and distillation takes place at 
about a temperature of 621 F., which is the 
melting point of lead. The temperature 
ranges between 621 F. and 1000°F., increas 
ing as the pressure becomes greater. A great 
deal of the work upon our average shales can 
be done with a shallow depth of the molten 
metal and a correspondingly low pressure 
and temperature. The molten metal provides 
a perfect treating medium and enables the 
temperature to be kept under perfect control. 
The terms “high pressure” and “high tem 
perature” as used herein are to be understood 
in this manner, and do not necessarily mean 
a tremendous pressure or an excessively high 
temperature, but such a pressure and such a 
temperature as will give the best results upon 
the material being treated, both the pressure 
and temperature ? variable within wide 
limits. For instance, when excessive cracking 
is desired a considerable depth of the molten 
metal would be used to give a high pressure 
and the required high temperature would be 
used, while for ordinary distillation a shallow 
depth of molten lead and a temperature of 
about 621 would be satisfactory. 
The various steps incident to carrying on 

the process and obtaining the specified results 
have been accurately set forth and those 
chemical reactions which are thought to take 
place have been stated, although these chem 
ical reactions are based upon theory and may 
not set forth exactly what happens in the 
treatment of the shale to obtain hydrocarbon 
products. 
Having thus described my invention what 

I claim as new and desire by Letters Pat 
entis : * 

1. The method of treating shale to obtain 
petroleum, products therefrom, yhich con 
sists in subjecting the shale to a hot bath of 
molten metal in the presence of an auxiliary 
supply of hydrogen whereby carbon atoms 
and unsaturated hydrocarbon molecules can 
combine with the necessary hydrogen to pro 
duce saturated hydrocarbon - molecules, the depth of the bathbeing stificient to subject 
the shale and ???????? to pressure and the shale 
being retarded at the bottom of the bath 
where it is subjected to the maximum pressure 
of the bath until it is substantially decom 
posed, after which the spent materials are 
released and permitted to rise quickly to the 
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top of the bath, and collecting the resultant 
gases and condensing the condensable por 
tions thereof. 

2. The method of treating shale to obtain 
petroleum products therefrom, which consists 
in subjecting the shale to a hot bath of molten 
metal whereby portions of the shale are vola 
tilized, introducing steam into the molten 
metal which partially decomposes the steam 
and provides hydrogen atoms which are held 
in intimate contact with the shaie and gases 
driven therefrom so that carbon atoms and 
unsaturated hydrocarbon molecules can con 
bine with the auxiliary hydrogen to produce 
saturated hydrocarbon molecuies, and co 
lecting the gases and condensing such por 
tions thereof as are condensable. 

3. The method of treating shale to obtain 
petroleum products, which consists in crush 
ing the shale and subjecting it to a hot bath 
of molten metal, which is of a sufficient depth 
to subject the metal to a high pressure, the 
heat of the molten metal acting upon the 
shale to volatilize portions thereof, introduc 
ing hydrogen into the bath and maintaining 
the hydrogen in intimate contact with the 
shale and hydrocarbon gases produced there 
from so that carbon atoms and unsaturated 
hydrocarbon molecules can combine with the 
auxiliary hydrogen to produce saturated hy 
drocarbon molecules, and collecting and con 
densing the gases. 

4. The method of treating shale to obtain 
petroleum products, which consists in crush 

5 ing the shale and subjecting it to a hot bath 
of molten metal at a sufficient depth to be 
under considerable pressure, the high tem 
perature of the molten metal acting upon the 
shale to volatilize portions thereof and the 
shale and volatilized portions thereof being 
detained at the bottom of the bath so as to 
be simultaneously subjected to pressure and 
high temperature for a sufficient length of 
time to enable the volatilized portions to 
decompose and the atoms to rearrange them 
selves to provide hydrocarbon gases after 
which the spent shale is released and per 
mitted to rise quickly to the surface of the 
molten metal, introducing an auxiliary sup 
ply of hydrogen containing substance into 
the molten metal to provide additional hy 
drogen which is maintained in intimate con 
tact with the shale and gases driven therefrom 
so that carbon atoms and unsaturated hydro 
carbon molecules can combine with the aux 
iliary hydrogen to produce Saturated hydro 
carbon molecules, and collecting the gases and 
subjecting them toe te action of a condenser. 

5. An apparatus for the treatment of oil 
bearing materials comprising a receptacle for 
containing a column of a hot molten metal, 
means for heating the column, means for in 
troducing the material to be seated into the 
lower portion of the column of molten metal 
to subject the same to the pressure and heat 
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of the molten metal, means for retarding the 
material at the lower portion of the column 
where it is subjected to a maximum pressure 
for the desired period of time and then re 
leasing it, so that it can rise quickly to the 
surface of the molten metal, and means for 
collecting the gaseous products. 

6. An apparatus for the treatment of oil 
bearing materials comprising a vertically ar 
ranged tower, a receptacle within said tower 
and spaced from the inner faces of the walls 
thei'eof, a column of molten substance in the 
receptacle, a heater beneath the base of the 
receptacle, and means for introducing into 
the base portion of the receptacle the ima 
terials to be treated, said receptacle being 
formed with an enlargement at its base por 
tion whereby to effect retardation of move 
ment of the material through the column of 
molten substance. 

7. An apparatus for the treatment of oil 
bearing materials comprising a receptacle ior 
containing a column of hot molten substance, 
means for heating the column, said recep 
tacle having an offset at the base thereof with 
a wall overhanging said offset, means for in 
troducing the material to be treated into the 
offset portion at the base of the column where 
by the material is subjected to the pressure 
and heat of the molten substance, the mate 
rial being retarded at the bottom of the re 
ceptacle by the before mentioned overhang 
ing wall and rising quickly to the surface 
of the molten material as soon as it has be 
come disengaged from the overhanging wall. 

8. An apparatus for the treatment of oil 
bearing materials comprising a vertically ar 
ranged receptacle for holding the column of 
Imolten materiai, said receptacle having an 
offset at its base portion constituting a re 
tarding means for the material introduced 
thereinto, means for introducing into said 
column materials to be treated in comminuted 
condition, separate means for introducing 
into said column liquid or gaseous materials 
at will, and means for heating the column 
of molten substance. 

in testimony whereof I affix my signature. 
JAMES B. JENSON. 
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