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WILLIAMI HUNTILEY HAREPTON, OF NEW YORK, N. Y. 
TREATVIENT OF SOLID PI UEFINEEEROUS REATERAL, 

Application filed August 20, 1919. serial No. 318,833. 
This invention relates to treatinent of 

solid bituminiferous material; and it re 
lates more particularly to a process of treat 
ing bituminous shale or the like to obtain 
valuable hydrocarbons therefrom, wherein 
the shale or other bituminous solid to be 
treated is digested under heat with a suit 
able hydrocarbon solvent, such as a heavy 
oil, to liquefy and extract bitumens from 
the shale, and separation of the residual 
solid matter from the accompanying liquid 
is best accomplished by centrifuging, most 
desirably after first diluting or thinning the 
digestion mixture with a lighter oil. 
The principles of the invention will be 

more fully understood from a description of 
a concrete example illustrating one particu 
larly desirable way of practicing the in 
vention. It is to be understood that the in 
vention is not limited to the specific details 
of procedure to be set forth in the following 
description. 

In a typical instance, a shale which yields 
about 27 gallons of distillate per ton when 
subjected to destructive distillation in the 
usual manner is mixed, after crushing 
coarsely, say to one-half inch mesh size, with 
about one-half its volume of a heavy paraffin 
base oil yielding substantially no distillate 
below 700° F. Any other suitable heavy 
oil may of course be employed, but that 
specified has given good results in practice. 
The mixture is first preheated to a tempera 
ture sufficiently high to soften the bitumen 
in the shale and render the latter friable 
and easily reducible to finely divided con 
dition. In practice this may be accom 
plished by preheating to around 300° to 
400° F. The mass is then introduced into 
a grinder of some kind, such as a ball of 
tube mill, for example, and is thoroughly 
ground, preferably until 60 per cent or more 
of the solid particles will pass a 200-mesh 
sieve. The mixture, which at this stage is 
a semi-fluid pasty mass, is next passed to a 
retort or digestor and is therein heated to 
a temperature high enough to effect lique 
faction of the shale bitumens as completely 
as is practicable, but not high enough to 
cause substantial cracking in the generally 
accepted sense of that term. In practice, 
digestion at around 665° to 675° F. and at 
mospheric pressure has given excellent re 
suits; and ordinarily about 700° F. may be 
talken läs 8. desirable upper limit when it is 

- ossen îi: to avoid substantial cracking the 

telliperatures mentioned are those of the 
fluid mass in the retort or still. In this con 
nection it may be pointed out that, in the 
broader aspects of the invention, avoidance 
of cracking is not absolutely essential, but it 
is much to be preferred as giving a better 
yield. During the digestion, certain frac 
tions of the shale oil distill off and are re 
covered in any suitable condensing system. 
In practice, the distillate thus obtained 
announts to 40 gallons or more per ton of 
this particular shale. Not only is the yield 
at least 50 per cent higher than by the old 
method of destructive distillation, but the 
quality of the distillate is much better. The 
distillate in the present case averages 44° 
B., with about 24 per cent unsaturated com 
pounds; whereas the distillate obtained by 
the old method is much heavier, say about 
36° B., and contains 80 per cent of unsatu 
lated compounds. 
The period required for proper digestion 

of the pulverized shale with the admixed 
heavy oil depends somewhat upon the par 
ticular shale used; but in general it should 
be long enough to ensure thorough lique 
faction of the shale bitumens and the driv 
ing of of the said oil fractions. The distill 
lation may be advantageously facilitated by 
introducing live steam into the retort or op 
erating at reduced pressure, either expedient 
having the effect of distilling off at 700° F. 
certain pai'affins and the like which Would 
not distil below 850º F. under ordinary con 
ditions. The steam may be introduced be 
low the surface of the unass in the retort, 
or it may be caused to sweep over the sur 
face. In place of steam, some other inert 
gas may be used; and where it is desired 
to still further reduce the proportion of un 
Saturated compounds in the distillate, a re 
ducing gas such as hydrogen may be intro 
duced instead of, or in conjunction with, 
Steam. 
After the digestion is completed, the con 

tents of the digestor in highly heated condi 
tion are mixed with a sufficient quantity of 
a relatively light oil to ensure the production 
of a mixture which is quite fiuent at con 
siderably lower temperatures. Most desir 
ably, the lighter oil thus added is a kerosene 
fraction which may have been used to wash 
the tailings at a later stage of the process; 
and it is convenient to mix this kerosene 
fraction with the digestion mass while the 
| ???i if ilgal sepai'ator, ii fie is ii transit to a centrii 
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using an agitator or other suitable neans if 
necessary to effect complete mixture and to 
ensure solution of the heavy oils, parafins, 
etc., present in the mixture. The amount 

5 of lighter oil thus vased to thin down the di 
gestion mixture may valy considerably in 
ractice, but it is desirable to keep the 

amount down as much as possible, and the 
method of separation to be hereinafter de 

10 scribed is especially effective in accomplish 
ing this end. In a typical instance, the 
amount of kerosene or kerosene fraction add 
led as a thinner a mounts to about part of 
thinner to 1 part of digestion mixture, by 

15 volume, though of coi se the propGrtion 
- necessarily varies with the character of the 
shale being treated. 
| After thie digeëtion mixture has been prop 
'erly thinned down as described, the result 

20 'ant fluent mixture is passed into a centrif. 
ugal separator provided with a very fine 
'mesh basket, which will effectively catch 
' and hold the pulverized nineral matter pres 
'ent, this earthy and insoluble mineral mat 

25 ter being herein conveniently referred to as 
residues or tailings. The liquid passing 
through the basket, and leaving the contrif 
tugal is conducted away for further treat 
ment, while the residues oir, tailings are 

30 washed with a fresh portion of the light oil, 
such às the keros?ne fraction referred to, 
whereby the tailings are substantially freed 
'from adherent heavier oils, etc. If this: 
* Washing leaves the tailings suficientiy 

35 clean, the tailings may be passed through a 
drier at a suficiently high temperature to 
volatilize and drive off the residual light 
oil. If the washing with light oil does not 
sufficiently free the tailings from at the ent 

40 heavy oils, etc., the tailings may be further 
washed with gasoline or similar light oil 
fraction to renove practically all the re 
'sidual kerosene fraction, while the wash 
gasoline containing kerose:he fi'actions, etc., 

45 may be conveyed to a still, the gasoline dis 
stilled of and the residual oil remaining in 
'the still may be conveyed to the common 
stock of diluting oil or may be otherwise 
disposed of The tailings washed with 

50 gasoline may be discharged from the cen 
trifugal and conveyed to a drier to recover 
adherent gasoline by appropriate apparatus, 

If the residues or tailings from the centrif. 
ugal, after passing through the drier either 

55 from the light oil wash or from the gaso 
line wash, be found still to contain a sub 
stantial percentage of valuable bitumens 
which have escaped liquefaction and extrac 
tion, these tailings can be conveyed to a 

60 suitable retort and subjected to distillation 
at higher temperatures, say 900° to 1000° F., 
for recovery of such bitumens. In this way 
an especially refractory shale can be made 
to yield an additional portion of heavy oil 

6 of high quality, dependent upon the nature 
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and character of the bitumen-bearing shale 
or other bituminous solid treated. In the 
case of the shale used in this specific exam 
ple, the additional heavy oil thus obtained 
has amounted to 13 gallons per ton of tail 
ings in actual practice. This is high grade 
heavy oil which can be refined to yield valu 
able lubricating fractions. Heavy oil so ob 
tained can, if desired, be added to the oil 
'used in grinding and digesting the shale or 
anay be otherwise disposed of. 

By utilizing the heat from the drier to 
preheat the initial mixture of shale and 

: heavy oil to a temperature sufficiently high 
to facilitate grinding or pulverizing the mix 
ture, and by otherwise utilizing the waste 
heat from the severai correlated steps of the 
process, it is possible to effect substantial 
economy in operation. The residues or colke 
from the destructive distillation of the tail 
ings, where this is practiced, carry a sub 
stantial proportion of fixed carbon which 
can be used for asphalt filler and for other 
pu'poses. 
The liquid matter separated from the tail 

ings by the centrifugal machine is largely 
cliluted digestion oil, ordinarily containing 
valuable heavy bitumens of the shale, and 
said liquid can be treated by well known 
methods of oil distiilation and refining to y; 
separate and recover its various constituent 
fractions, the heavier fractions being used 
for digestion of fresh shale, if desired, and 
the lighter fractions going to the stock or 
supply of diluting oil. In the case of cer.- ::: 
tain shales, the liquid mixture conning from 
the centrifugal contains bit a small polition 
of the shale bitumens, the larger part hav 
ing passed off as distillate during digestion, 
and most of the remainder being still held 
by the tailings. In the case of other shales 
and ozokerites, especially, the softer varieties 
high in Waxy constituents, the liquid mix 
ture from the centrifugal contains a sub 
stantial quantity of the bitu: mens of the bi 
tuminous solid treated. 
By centrifuging the diluted digestion haix 

ture in the manner above described the quan 
tity of thinning or diluting oil may be kept 
very much below that which must be used 
where separation of the insoluble mineral 
matter or tailings is effected by settling or 
ordinary methods of filtration. For example 
in treating the above shale, if separation of 
the tailings is to be effected by sedimenta 
tion or ordinary filtration, about 3 to 5 vol 
umes of light oil must be used with 1 volume 
of digestion mixture to effect the necessary 
thinning. The present method therefore re 
sults in effecting a considerable economy 
both of thinning oil and in the time and 
labor required to handle the large volumes 
of liquid necessary in transit through a 
treating plant. Furthermore, the unavoid 
able losses in handling light oils, and the 
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danger of fire and explosion, are greatly re 
duced. 
While the process herein above described 

may be carried out in various types of appa 
l'atus, One particularly desirable arrainge 
Inent is illustrated in the accompanying 
drawing which shows more or less diagram 
matically a typical asseinn bly of apparatus 
elements. Referring to this drawing, 1 is a 
Supply hopper containing uncrushed shale 
or the like from which shale may pass over 
a conveyor Screen 2, the larger pieces going 
to and through gyratory crushers 3 and 4 
which are arranged in series in the particul 
lar arrangement here illustrated. From the 
crushers, the shale goes to a storage bin 5, 
from which it may pass over a conveyor 6 
and be introduced in regulable quantities 
into a mixer and preheater 7, in which are 
arranged a series of helical conveyors 8. 
Adjacent the inlet for the crushed shale is 
an oil supply pipe 9 through which is intro 
duced a heavy hydrocarbon oil for admix 
ture with the crushed shale. It is desirable 
to preheat this digestion oil, and to this end 
the oil is conducted from either one of the 
supply tanks 10, 11, through a coil 12 which 
may be placed in an enlargement 13 of the 
flue 14 leading from the preheater fur 
nace 15. 
The preheated mixture of crushed shale 

and digestion oil passes by Way of discharge 
conduit 16 into a grinding or pulverizing 
device such as a tube mill or ball mill 17, 
the finely ground mixture passing thence 
through pipe 18. into the retort or digestor 
19, or a Series of Such digestors, the digestor 
or digestors being heated by suitable fur 
nace means indicated at 20. Vapor pipes 
21 carry volatilized oil fractions into vapor 
line 22 which leads to a condenser 23, dis 
charging into a receiving tank 24. Suitable 
means, 24, may be provided for introducing 
steam or other gas into the retort or digestor. 
The material introduced into the digestor or 
digestors is moved slowly therethrough by 
suitable conveyor means, in this instance by 
a rotary helical conveyor indicated at 25. 
The conveyor blades also serve the purpose 
of scraping the bottom of the retort, or re 
torts and thus keeping them free from ac 
cumulations. From the digestor means the 
digestion mixture is discharged through 26 
into a chamber 27 provided with baffle means 
28. Into the top of this chamber, diluting 
oil, such as a kerosene fraction is introduced 
in proper quantity through pipe 29 connect 
ed to supply tank 30. In chamber 27 the di 
gestion mixture and diluting oil are thor 
oughly mixed, the mixture passing thence 
through pipes 31 and 31 into a centrifugal 
32. The residual solid matter is retained On 
the rotary centrifugal screen 33 and may be 
discharged downwardly into chute 34. The 
Separated liquid leaves centrifugal through 

pipe 35, 3-way valve 36, and pipe 37, to col 
lecting tank 38. Residual solids accumulat 
ing on Screen 33 may be washed by means of 
Suitable wash oil, such as kerosene or gaso 
line, supplied from tank 39 through conduit 
40. By suitably setting valve 36, this wash 
oil containing some of the diluted digestion 
oil, may be passed through pipe 41 to a 
Separate collecting tank 42, from which it 
may be conveyed by pump 43, through pipe 
44 to the stock tank 30. 
The residual solids discharged into chute 

34 go to a drier chamber 45 arranged to be 
heated by Waste combustion gases from a 
furnace 46. This drier chamber contains ro 
tary conveyors 47 which move the washed 
residual solids in the direction of the ar 
rows and discharge them into a retort 48 
which is heated by said furnace 46, and 
through which the Solids are moved by ro 
tary conveyor 49 to a point of discharge at 
50. The drier is provided with a valved va 
por outlet 51 leading to a suitable condenser; 
and a similar vapor outlet 52 is provided for 
the retort 48. Any suitable means for heat 
ing the retorts may be provided, but in the 
present example, the retort furnaces are 
adapted to be fied with combustible gas pro 
vided by a producer 53 of the mechanical 
Stoker type which is adapted to burn oil 
shale Supplied from hopper 54. 
By ineans of the novel combination or 

system of apparatus above described, which 
also constitutes a part of this invention, the 
treatment of shale or the like in accordance 
With the invention may be carried on prac 
tically continuously for long periods of time 
without shutting down for purposes of ad 
justment or cleaning out. 
What claim is: 
1. The process of treating solid bitumi 

Iniferous material of shale-like character to 
obtain valuable products therefrom, which 
comprises digesting at temperatures above 
500 F. a fluent mixture of Such material all 
in pulverized condition with a solvent for 
heavy bitumens while agitating said mix 
ture, and thereafter separating residual 
solid matter by centrifuging. 

2. The process of treating Solid bitumi 
niferous material of shale-like character to 
obtain valuable products therefrom, which 
comprises digesting a fillent mixture of such 
material all in pulverized condition with 
a heavy oil under the action of heat and agi 
tation, diluting the resultant digestion nix 
ture with a lighter oil, and centrifuging to 
separate residual solid matter. 

3. The process of treating Solid bitumi 
niferous material of shale-like character to 
obtain valuable products theref: Olin, which 
comprises heating a mixture of Such mate 
rial with a hydrocarbon liquid to a tempera 
ture suficient to soften said material, treali 
ing the heated lixture to 'educe Said ini:le 
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residual solid matter. 

ture. 

rial to more finely divided condition, contin 
ling to heat at a higher temperature with 
agitation to extract heavy bitumens from 
said material, and centrifuging to separate 

4. The process of treating solid bitumi 
IniferOus innaätei?iali Oif sha!e-iike cha i?ac! er- to 
obtain valuable products theretion, which 
comprises digesting a fluent mixture of such 
material all in finely divided condition with 
a heavy oil under the action of heat, diluting 
the resultant digestion mixttire with a 
lighter oil, centrifuging to separate residual 
solid matter, washing such separated solid 
matter with a relatively light oil, and using 
the Wash oil to dilute further digestion mix 

5. The process of treating solid bitumi 
niferous natorial of shale-like character to 
obtain valuable products there from, which 
comprises mixing with coarsely comininuted 
material of the character described a heavy 
oil yielding substantially no distilate below 
about 700°F., heating the mixture to around 
300° to 400° F. approximately, grinding the 
mixture, digesting the resultant mass at a 
temperature not substantially exceeding 
about 700° F., thinning the digestion mix 
ture with the aid of a lighter oil, centrifug 
ing to separate residual solid matter, Wash 
ing with a relatively light oil, and using the 
wash oil to thin further digestion mixture. 

6. The process of treating solid bitumi 
niferous material of shale-like character to 
obtain valuable products therefron, which 
comprises digesting such material in finely 
divided condition with a heavy oil at ten 
peratures around 600° to 700° F. with agi 
tation of the mixture, separating residual 
solid matter, and distilling such separated 
residual solid matter at around 900 to 
100() o F. 

7. The process of treating solid bitumi 
niferous material of shalle-like cha l'acter to 
obtain valuable products there fron), which 
comprises digesting such material, in finely 
divided condition, with heavy oil under the 
action of heat and agitation at a tempera 
ture insufficiently high to effect substantial 
distillation of heavy fractions, but high 
enough to effectively liquefy heavy hydro 
carbons contained in said material, passing 
a gaseous mixture into contact with the mass 
undergoing digestion, a indi treeovering i a con 
densate from the resultant distillate. 

S. The process of treating solid littini 
niferous laterial of shale-like character to 
obtain valuable products therefronn, which 
comprises digesting such material with a 
heavy hydrocarbon oil under the action of 
heat, and then diluting the resultant diges 
tion mixture with a kerosene fraction, where 
by separation of residual Solid matter is fa 
cilitated. 

9. The process of treating Solid bitumi. 
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niferous material of shale-like character to 
obtain valuable products therefrom, which 
comprises digesting such material with a 
heavy hydrocarbon oil under the action of 
heat, then diluting the resultant digestion 
mixture with a kerosene fraction, separating 
undissolved solid matter from the liquid, 
and washing the separated solid matter with 
gasoline. 

10. The process of treating solid bitumi 
niferous material of shale-like character to 
obtain vali table products there from, which 
comprises heating and agitating, a mixture 
of such naterial in pulverized condition 
with a hydrocarbon solvent, the bulk of 
said material being fine enough to pass a 
100-mesh Sieve, and thereafter separating 
residual solid matter from the resultant 
liquid. 

11. The process of treating Solid bitumi 
Iniferous material of shale-like character to 
obtain valuable products therefrom, which 
comprises heating and agitating a mixture 
of such material in pulverized condition 
with a hydrocarbon solvent, over half of 
said material being fine enough to pass a 
200-mesh sieve, and thereafter separating 
residual solid matter from the resultant 
liquid. ... - 

32. The process of treating solid bitumi 
niferous materials, of shale-like character, 
to obtain valuable products therefrom, 
which comprises bringing pulverized ma 
terial of the character described preheated 
to a relatively low temperature into contact 
with a hot digestion bath at a substantially 
higher temperature, said bath comprising 
heavy oil fractions non-volatile under the 
conditions of digestion, leading away and 
recovering volatilized products, and separat 
ing unvolatilized bituminous matter - from 
the digestion mixture. 

13. The process of treating solid bitumi 
niferous materials, of shale-like character, to 
obtain valuable products therefrom, which 
comprises preparing a heated mixture of 
an oil with pulverized material of the char 
acter described, the temperature of the mix 
ture being below that at , which substantial 
distillation occurs, then subjecting the mix 
ture to the effect of a substantially higher 
temperature, and recovering both volatile 
and non-volatile products therefrom. 

14. The process of treating solid bitumi 
niferous materials, of shale-like character, to 
obtain valuable products there from, which 
comprises preparing a heated mixture of an 
oil with pulverized material of the char 
acter described, commingling said mixture 
with a substantially hotter digestion bath 
comprising oil fractions non-volatile under 
the conditions of digestion, and recovering 
both volatile and non-volatile products of 
digestion. 

i5. The process of treating solid hitumi 
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niferous materials, of shale-like character, 
to obtain valuable products therefrom, which 
comprises preparing a heated mixture of 
pulverized shale or the like and an oil hav 
ing a temperature” not exceeding approxi 
mately 500 F., then commingling said mix 
ture With a digestion bath heated to a ten 
perature exceeding 500° if., but not sub 
stantially exceeding 700° F., said bath com 
prising oil fractions non-volatile under the 
conditions of digestion, agitating the re 
Sultant mixture, and recovering both vola 
tile and non-Volatile products therefrom. 

16. The process of obtaining hydrocarbon 
oil material from oil bearing earthy ma 
terial which process consists of subjecting 
the earthy material to be treated to immer. 
sion in a bath of liquid oil in a container, 
Separating the earthy material from said 
bath of oil, subjecting all of said earthy ma 
terialso separated to heat treatment to drive 
off substantially all volatilizable material 
therefrom, and passing the material thus 
driven off into the container of said bath of 
oil and utilizing the hydrocarbon material 
So driven off as the material of said bath of 
liquid oil. 

17. The process of obtaining hydrocarbon 
oil material from oil bearing earthy material 
which process consists of subjecting the 
earthy material, to be treated to immer 
sion in a bath of liquid oil in a container, 
separating the earthy material from said 
bath of oil, subjecting all of said earthy 
matelial so separated to heat treatment to 
drive off substantially all volatilizable ma 
terial therefron, passing the material thus 
driven off into the container of said bath of 
oil and utilizing the hydrocarbon material 
so driven off as the material of said bath of 
liquid oil, and withdrawing liquid oil from 
said bath. - 

18. The process of obtaining hydrocarbon 
oil material from oil bearing earthy ma 
terial which process consists of subjecting 
the earthy material to be treated to immer 
sion in a bath of liquid oil in a container, 
separating the earthy material from said 

terialso separated to heat treatment to drive 
off substantially all volatilizable material 
therefrom, passing the material thus driven 
off into the container of said bath of oil and 
utilizing the hydrocarbon materialso driven 
off as the material of said bath of liquid oil, 
and withdrawing aeriform material from 
the region of said bath of oil. 

19. The process of obtaining hydrocarbon 
oil material from oil bearing earthy ma 
terial which process consists of subjecting 
the earthy material to be treated to immer 
sion in a bath of liquid oil in a container, 
separating the earthy material from said 
bath of oil, subjecting all of Said earthy, ma 
terialso separated to heat treatment to drive 

off Substantially all volatilizable material 
therefrom, passing the material thus driven 
off into the container of said bath of oil 
and utilizing the hydrocarbon material so 
driven off as the material of said bath of 
liquid oil, withdrawing liquid oil from said 
bath, and withdrawing aeriforni material 
from the region of said bath of oil and sub 
jecting the aeriform material to a condens 
ing treatment. - 

20. The process of continuously obtaining 
hydrocarbon oil from oil bearing earthy 
material which proceSS consists of continu 
Ously Subjecting the earthy material to be 
treated to immersion in a bath of liquid oil 
in a container, continuously subjecting all of 
said earthy material so treated to heat treat 
ment to drive off substantially all volatiliz 
able material therein and passing the ma 
terial thus driven off into the container of 
said bath of oil and utilizing the hydrocar 
bon material so driven off as the material of 
said bath of liquid oil. 

21. The process of continuously obtaining 
hydrocarbon oil material from oil bearing 
earthy material which process consists of 
continuously subjecting earthy material to 
be treated to immersion in a bath of liquid 
oil in a container, continuously separating 
the earthy material from said bath of oil, 
continuously subjecting all of said earthy 
material so separated to heat treatment to 
drive off substantially all volatilizable ma 
terial therefrom, passing the material thus 
driven off into the container of said bath of 
oil and utilizing the hydrocarbon material 
So driven off as the material of said bath of 
liquid oil, and continuously withdrawing 
liquid oil from said bath. 

22. The process of obtaining hydrocarbon 
oil material from oil bearing earthy ma 
terial which process consists of continuously 
subjecting the earthy material to be treated 
to immersion in a bath of liquid oil in 
a container, continuously separating the 
earthy material from said bath of oil, con 
tinuously subjecting all of said earthy ma 
terial so separated to heat treatment to 
drive off Substantially all volatilizable ma 
terial therefrom, passing the material thus 
driven off into the container of said bath of 
oil and continuously withdrawing aeriform 
material from the region of said bath of oil. 

23. The process of obtaining hydrocarbon 
oil material from oil bearing earthy ma 
terial which process consists of continu 
ously subjecting the earthy material to be 
treated to immersion in a bath of liquid oil 
in a container, continuously separating the 
earthy material from said bath of oil, con 
tinuously subjecting all of Said earthy ma 
terialso separated to heat treatment to drive 
off substantially all volatilizable material 
therefrom, passing the material thus driven 
off into the container of said bath of oil and 
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utilizing the hydrocarbon material so driven 
off as the material of said bath of liquid oil, 
continuously withdrawing liquid oil from 
said bath, and continuously withdrawing 
aeriform material from the region of said 
bath of oil and subjecting the aerifol'in Illa 
terial to a condensing treatment. 

lt, 

24. The process of obtaining hydrocarbon 
oil material from oil bearing earthy mate 
rial which process consists of subjecting the 
earthy material to be treated to digestion 
with solvent liquid oil to effect the solvent 
removal from said earthy material of al por 
tion of its oil content, separating the earthy 
material from said liquid oil, subjecting the 

i earthy material so separated to leat treat 
ment to drive off substantially all volatiliz 
able material therefrom, and utilizing the 
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hydrocarbon material so driven off indigest 
ing a further quantity of Said earthy ma 
terial. 

25. The process of obtaining hydrocarbon 
oil material from oil bearing earthy inate 
rial which process consists of subjecting the 
earthy material to be treated to digestion 
with solvent liquid oil to effect the solvent. 
removal from said earthy unaterial of a por 
tion of its oil content, separating the ealthy 
material from said liquid oil, Subjecting the 
earthy material so separated to heat treat 
ment sufficient to drive off substantially all 
volatilizable material therefrom and crack 
a portion of the same, and utilizing the hy 
drocarbon material so driven off in digest 
ing a further quantity of Said earthy mate 
rial. 

26. The process of obtaining hydrocarbon 
oil material from oil bearing earthy Illate 
rial which process consists of subjecting the 
earthy material to be treated to immersion 
in a ili of solvent liquid oil to effect the 
solvent removal from said earthy material 

portion of its oil content, separating 
the earthy material from said bath of oil, 
subjecting the earthy material so separated 
to heat treatment to drive off substantially 
all volatilizable material therefrom, and 
utilizing the hydrocarbon material so driven 
off as the material of said bath of solvent 
liquid oil. - • 

27. The process of obtaining hydrocarbon 
oil material from oil bearing earthy mate 
rial which process consists of subjecting the 
earthy material to be treated to immersion 
in a bath of solvent liquid oil to effect the 
solvent removal from said earthy material 
of a portion of its oil content, separating 
the earthy material from said bath of oil 
subjecting the earthy material so separated 
to heat treatment sufficient to drive off sub 
stantially all volatilizable material there 
from and crack a portion of the same, and 
utilizing the hydrocarbon material so driven 
off as the material of said bath of solvent. 
liquid oil. 
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28. The process of obtaining hydrocarbon 
oil material from oil bearing earthy mate 
rial which process consists of subjecting the 
earthy material to be treated to immersion 
in a bath of solvent liquid oil to effect the 
solvent removal from said earthy material 
of a portion of its oil content, separating the 
earthy material from said bath of oil, sub jecting the earthy material so separated to 
heat treatment sufficient to drive off substan 
tially all volatilizable material therefrom 
and crack a portion of the same, and utiliz 
ing the hydrocarbon material so driven off 
at a temperature of at least 300 F. as the 
material of said bath of solvent liquid oil. 

29. The process of obtaining hydrocarbon 
oil material from oil bearing earthy mate 
rial which process comprises subjecting such 
earthy material to digestion with liquid oil 

85 in a container, separating the ????? mate rial from the digestion mixture, subjecting 
all of said earthy material. So separated to 
heat treatment to drive off substantially all 
volatilizable material therefrom, passing the 
material thus driven off into the container 
and utilizing the hydrocarbon material so 
driven off indigesting a further quantity of 
said oil bearing earthy material. 

30. The process of obtaining hydrocarbon 
oil material from oil bearing earthy laterial 
which process comprises subjecting such 
earthy material to digestion with liquid oil 
in a container, separating earthy material 
from the digestion mixture, subjecting all of 
the earthy material so separated to heat 
treatment to drive off substantially all vola 
tilizable material therefrom, passing the ma 
terial thus driven off into said container and 
utilizing the hydrocarbon material. So driven 
off in digesting a further quantity of said 
oil bearing earthy material, and withdraw 
ing liquid oil from the digestion mixture. 

31. The process of obtaining hydrocarbon 
oil material from oil bearing earthy lilate 
rial which process comprises subjecting, such 
earthy material to digestion with liquid oil 
in a container, separating earthy material 
from the digestion mixture, subjecting all 
of the earthy material so separated to heat 
treatment to drive off substantially all vola 
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tilizable material therefrom, passing the ma 
terial thus driven off into said container and 
utilizing the hydrocarbon material so driven 
off in digesting a further quantity of said 
oil bearing earthy material, and withdraw 
ing aeriform material from the region of 
the digestion mixture. 

32. The process of obtaining hydrocarbon 
oil material from oil bearing earthy mate 
rial which process comprises subjecting such 
earthy material to digestion with liquid oil 
in a container, separating earthy material 
from the digestion mixture, subjecting all 
of said earthy material so separated to heat 
treatment to drive off substantially all vola 
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tilizable material therefrom, passing the ma 
terial thus driven off into said container and 
utilizing the hydrocarbon material so driv 
en off indigesting a further quantity of said 
oil bearing earthy laterial, withdrawing 
liquid oil from the digestion mixture, with 
drawing aeriform material from the region 
of Said digestion mixture, and Subjecting 
the aelifo?'n? material to a Condensing t'eat 
ment. 

33. The process of continuously obtain 
ing hydrocarbon oil from oil bearing earthy 
material which process comprises contin 
uously separating earthy material from the 
digestion mixture, continuously subjecting 
such earthy material to digestion with liquid 
oil in a container, continuously subjecting 
all of said earthy material So Separated to 
heat treatment to drive off substantially all 
volatilizable material therein and passing 
the material thus driven off into said con 
tainer, and utilizing the hydrocarbon ma 
terial so driven of in digesting a further 
quantity of said oil bearing earthy laterial. 

34. The process of continuously obtain 
ing hydrocarbon oil material from oil bea1'- 
ing earthy material which process comprises 
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continuously subjecting ealthy material to 
digestion with liquid Oil in a container, con 
tinuously separating earthy material from 
the digestion mixture, continuously subject 
ing all of said earthy material so separated 
to heat treatment to drive of Substantially 
all volatilizable material therefrom, passing 
the material thus driven off into said con 
tainer and utilizing the hydrocarbon mate 
rial so driven off in digesting a further 
quantity of Said oil bearing ealthy late 
rial, and continuously withdrawing liquid 
oil from the digestion mixture. 

35. The process of obtaining hydrocarbon 
oil material from oil bearing ealthy mate 
rial which process comprises continuously 
subjecting such earthy material to digestion 
with liquid oil in a container, continuously 

separating earthy material from the diges 
tion mixture, continuously subjecting all of 
Said ealthy material so separated to heat 
treatment to drive off substantially all voia 
tilizable material therefrom, passing the ma 
terial thus driven off into said container, 
and continuously withdrawing aeriform ma 
terial from the region of Said digestion mix 
ture. 

36. The process of obtaining hydrocarbon 
oil material from oil bearing earthy mate 
rial which process comprises continuously 
Subjecting such earthy material to diges 
tion with liquid oil in a container, contin 
uously separating earthy material from the 
digestion mixture, continuously subjecting 
all of the earthy material so separated to 
heat treatment to drive off substantially all 
volatilizable material therefrom, passing the 
material thus diriven off into said container 
and utilizing the hydrocarbon material so 
driven off indigesting a further quantity of 
said oil bearing earthy material, continuous 
ly withdrawing aeriform material from the 
region of Said digestion mixture, and sub 
jecting the aeriform material to a condens 
ing treatment. 

37. The process of obtaining hydrocarbon 
oil material frolin oil bearing earthy mate 
rial which process comprises subjecting such 
earthy material to digestion in liquid oil to 
effect the solvent removal from said earthy 
material of a portion of its oil content, sep 
arating earthy material from the digestion 
mixture, subjecting the earthy material so 
separated to heat treatment sufficient to 
drive off substantially all volatilizable ma 
terial therefrom and crack a portion of the 
same, and utilizing hydrocarbon material so 
driven off at a temperature of at least 300° 
F. in digesting a further quantity of said oil 
bearing earthy material. - 

In testimony whereof I hereunto affix my 
signature. 

WM. HUNTLEY HAMPTON. 
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