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My invention relatesto the treatment of 
oil shales for the purpose of recovering oils 
therefrom. 
The principal objeet of my inventio" is 

to provide a process by which these values 
may be economically recovered and by 
? a very completerecovery ismade pos 
sible. * 

Further objects and advantages will be 
made evident hereinafter. 
Referring to the drawing which is for 

illustrative purposes only: - 
Fig 1 is a cross section through a retort 

adapted to carry on my invention. 
Fig 2is a cross section on a plane repre 

sented by the line2-2 of Fig 1 this plane 
being viewedin the direction of the arrows. 
Fig 3 is a diagrammatic view of a com 

plete apparatus adapted to carry on my 
process. ”? - 

In the form of apparatus shown.11 is 8 
furnaee preferably?formed of brick work 
in which a retort 12 having a comed bottom 
13is placed This retort is provided with 
a valve 14 at its lower end through which 
its contents may be dumped into a pipe15, 
the upper end of the retort having a neck 
13which maybeelosed byavalve 17 Shale 
may be delivered from any suitable source 
by means of a chute 18 through the valve 
17 when same is open. - 
The interior of the furnace about the 

1etort 12.is shown as heated by means of a 
gas or oil pipe_20 having burners 21.the 
amoun! of fuel delivered being governed by 
a valvé 22 The furnace is rövided with 
a stack 23. Situated inside the retort 12is 
a sand separator 30 which is cylindrical 
in outline having a coned bottom 31termi 
natingin a pipe32which maybe closed by a 
valve 33. Asteamblowof pipe34 is provid 
ed and a vapor outlet pipe 35 this outlet 
pipe having openings36therein these open 
ings being placed under cones 37 ,The top 
of the sand separatoris providedwithopen 
ings 38.so that.theinterior of the separator 
is at altimes in open communication with 
the interior of the retort 12. Condensers 
40 and41 are provided being connected to. 
the pipe 35 which is provided with a valve 
42 and a Seam boiler45,8nd a hydrogen 
generator 468re also provided. 

The method 8nd connection of the appa 
rat"s can best be understood from the?fol lowing description." 

The?interior of the retort 12 being filled 
with.shale up to approximately the level of 
?eline2?2steamisgeneratedintheboiler 
4? passing through & pipe 50 into the hy 
drogen generator46 in which a portion öf 
he steam is disassociated the oxygen be 
? combined with some readily oxidizable 
substance thus releasing?a small percentage 
9f free and highly reactive hydrogen?This 
hydrogenis delivered through a pipe55and 
through nozzles 56 into the interior of the 
retort 12 the flow of the steam and hydro 
gen beinggontroled by a valve57 Düring 
he time that the.steam?and hydrogen aré 
being admitted the valves 14 and 17 are 
tightly closed and_a valve 58 in the pipe 
34 is also clesed The_steam and hydrogen 
pass upwardly through he mass of shale 
acting upon the oil contained therein and 
the combined Wapors pass?hrough the open 
ings 38.into the interior of the sand sepa 
rator 30 passing downward? between the 
edges of the cones 37 and he wall of the 
separator 30 ?The wspors carry a small 
pergentage offree sand or dust which settles 
inthe bottom ofthe Sand separator31below, 
the end of the pipe 34 ala which may be 
blown out after the retor 12 is emptied by 
opening the valve 33 arad he steam valve 
58 The steam and oil wspors rise inside 
the.cones.37 passing through the openings 
36throughthe pipe35and Eroughthevalve 
42 into the condensers 40 and 41. Water 
girculationis maintained through these con 
densers by means of pipe60 he uncondens 
8ble gases passing off through a pipe 62. 
The oilin the pipe 61 is mixéd wi?h water 
which can be readily separated by_settling 
As just explained the steam delivered 

through the pipe?50 is depended upon to 
heat the materialin the retort 2nditis pos 
sible to operate without any othersource of 
heat To reduce the amount of steam re 
quired it is sometimes economical but not 
necessary to.externally heat the retort by 
means of the burner 20. 
In a similarmannerit is desirable to par 

tially?disassociate the steam and to highly 
superheat both the hydrogen so prodüced 
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and the un-dis-associated steamin the gen 
erator 46?the highly?heated gases and 
vapors being then foreed into theshale and acting as_a heating"and converting agent 
therein The hydrogen aetstocombine with 
oxygen or carbonin the charge of shale and 
thus to increase the temperatures therein. 
Insome cases however actual conversion of 
a portion of the steam into hydrogen is un 
necessary the steamin a highly heated con 
dition readily producing the desiredresults. 

It is a well known fact that the hydro 
carbons are present in oil shales in a form 
usually known as polybitumens which are 
infusible and insoluble By my process 
these insoluble bitumens are converted by 
the superheated steam and gas into Soluble 
bitumens. The conversion results from a 
polymerization of the polybitumens and 
produces a definite chemical change so that 
?y proces.should not be,comfused with 
those in which oil coal or the like are dis 
tilled by the use of Steam ?All these proc 
esses are purely mechanical and not chem 
ical - 

My progess is brogdly new and basic in 
that it utilizes Superheated gas or steam to 
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Cause polymerization of the insoluble poly 
bitumens in soluble bitumens. 
I claim as my invention:? 
1 In the treatment of oil shale to obtain 

thevalues therefrom the process which con 
sists in: superheating steam; partially de 
composing the same to produce hydrogen; 
heating the shale with such steam and hy 
drogen; withdrawing the vapors so pro 
duced: and condensing Said vapors. - 

2. In the treatment of oil shale to obtain 
the values therefroin the process which con 
sists in:Superheating steam; partially de 
composing.the same to produce hydrogen; 
placing a body of the shale into a Suitable 
gontainer; introducing Such steam and hy 
drogen into said container to heat the shale 
therein;?subjecting the container to the 
action of a heating medium applied exte 
riorly thereof: withdrawing thevapors pro 
duced from the shale; and condensing said 
vapors. & ? 

Intestimony whereof I have hereunto set 
my hand at_Los Angeles California this 
10th day of May1922. 

MILON J. TRUMBLE. 
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