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(OE-SEAS.S Eg0ËS, 

Zºo all v ?om ?i mag conce?"n: 
Se iš known that. E. WILLZAMI RMA. STRONG, 

a citizen of the United States, residing at 
che city and county of San Francisco and. 
?tate of California, have invented a new 
nd USeful Fra provement i Oi-Shºe Fe 
prés, of Wy?ich the foliov?ing is a specifica 

This inyen?ioni religtes to ai apparašus 
for obtaining oils, spirits, gases, etc., from 

materiais. Such as oili shaile andi 
ing petroieum, resins or oiis, 

or from other insterials. 
in the process of extracting oil and pe 

ucts from Coloradio and Wy 
bearing shales, various forms 

ir tight retorts have been tried and 
ineficient and impracticabie. This 

is due to several causes: 
3 First: Cestraction of the resorts by the 

high temperature required to volatilize the 
roleum conten&s of the shale. 
Second: The richer shaies have a tendency 

to use and in this condition adhere to the 
35 sides of the retors and clog the same. 

Third: A great Waste of time and labor 
is incurred due to the cumbersoyne methods 
required when loading and discharging the 
retortg. 

80 Fourth: The capacity is small because of 
intermitten, operation. 

Fifth: Heat, waste and losses are also en 
countered which naterially reduces the gen 
era efficiency of plants of this character. 

Sixth: The process of distilation of the 
petroleum contents of oil shale in the 2Sai 
form of gas tight retorts results in a Inix 
ture of a distillates being obtained here 
from requiring refighery treatinent in order 

40 ?o separate the several commercia: products 
into gasoline, kerosene, lubricating oils, 
fuel oil, etc. 
To overcome these objections and to pro vide a practical apparatus of simple design, 

45 in which oil shales of the character speci 
fied Cand other našterialis may be suficieraty 
and economically treated, found that the 
following features or objects are desirable: 
Continuous feed and discharge of the na 

teriai. 
Continuous movement, 2nd agiggio. of 

the materia while subjected to heat. 
Even distribution and the presentation 

of a comparatively thin layer of material 
55 while subjected to hea, to gerini, griforn 

exposure of the Sarine. - 

E. 

Applicaioza led Jaiy 23, 3233." Seria: 370, S3???4. 

renova by suction of a 3 WSpot's 
lation 

hroughout the furnace and distii ing ch?EAN 
bez permitting severa, 

listiliates being Fede during first treat 
ment of Sha3. 

and nechanism employed. 

????????r. 
Draft. controj, etc. 

Giª 

Cooling of certain parts of the apparatus 

Exclusion of oxygen from the disti Eigg 

With these features gEnd objeeès in views7. 
ae invention also consists of the paris and 

the construction, combination and arrange 
Ynent of parts as hereinafter more fully de 
Scribed and claimed, having referencs &g 
the accompa Haying dira, Yvings, in Which— 

Fig. i is a longi£urdinal centrali verticali 
serior through the apparatag, 

Fig. 2 is a plan Section taken on line 2-2, Fig.1. 
Fig. 3 is a perspective detail vievy parly 

broken away, showing one of the suction 
chambers through which the vapors and 
gases are removed. 

Fig. 4 is a cross section on line 4-4, Fig. 2. 
?????g, 5 is a cross section on line 5-5, 

Fig. 2. 
Fig. 6 is a cross section on line 6-6, Fig. 2. 
Referring to the drawings in detail, and 

particularly to Figs. 1 and 2, it will be 
seen that the lower portion of the apparatus 
is constructed of refractory material, such 
as fire brick or the like, as indicated sé, Á, 
and that a distiling chamber B is formed 
which is housed in or party inclosed by a 
Gaperstructure or hood C consisting mainly 
of metai. The disbilling chamber is foYned 
directly above a series of furnace chambers 
indicated at 2, 3, 4 and 5, and the bottom 
portiO; of the distilling chamber consists 
of a metal plate 6, over which he in aerial 
to be treated is passed. The disilling 
chamber is provided with an inlet opening 
, 26. One end and with a discharge opening 
8 at the opposite end. The chatzber is 
Eoing when compared to its width and as 
Such is p??? ?f con????????g hand?g & 
large Volume of Ameria. The materia, 
for instance oil shalle, ig deliyered ?o the 
inlet, opening by means of a hopper 9 
and is they fied is a for 7: Ed direction over 
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the plate 6 through the chamber B by 
means of an endless conveyor D, which 
finally delivers the material to the dis 
charge opening 8 where it drops by grav 
ity through an opening 10; a vaste con 
veyor or other means not here shown be 
ing provided to remove the material. The 
conveyor consists of a pair of interspaced 
sprocket chains 11, which are carried by 
sprocket wheels 12 arranged at opposite 
ends of the chamber B. These chains are 
connected by bars 13 and these bars in turn 
carry blades or rabbles 14 which serve the 
function of advancing and agitating the 
¥???ial while passing through the cham 
ber B. 
The roof of the chamber B consists of 

transversely disposed I-beams 15, which are 
inclosed by upper and lower plates 16; the 
plates directly above the plate 6 being pref 
erably corrugated and perforated as at 17 
to receive the vapors liberated by the ma 
terial during its passage over the plate 6. 
The I-beams 15 serve the function not only 
of supporting the plates 16 and 17, but 
also that of forming a series of intermedi 
ate chambers such as indicated at 18, 19, 
20 and 21. These chambers are connected 
with the respective condensers 22, 23, 24 
and 25, by means of flues or pipes 26 and 
the condensers are in turn connected with 
the gas tank and washer as at 27; a con 
stant suction being maintained in the cham 
bers 18, 19, 20 and 21, and the connected 
condensers by means of a suction and pres 
sure blower 28 interposed between the con 
denser and the gas tank 27, any suitable 
????: of condenser being employed. 

y referring to Figs. 1 and 2, it will be 
seen that there tive furnace chambers 
2, 3, 4 and 5, are provided with gas burn 
ers 29 supplied with fuel by the tank 27. 
This is obviously an advantage as it per 
mits independent regulation and variation 
of temperature in the respective furnace 
chambers and also in the distilling cham 
ber. For instance the material first enter 
ing the distilling chamber or passing over 
the plate 6 may first be 'subjected to a tem 
perature of say approximately 150° C. As 
it advances the temperature may be in 
creased, for instance to 200° C. when pass 
ing over the furnace chamber 3. To 250° C. 
??? passing over the furnace chamber 4, 
and finally to 300° C. when passing over the 
furnace chamber 5. This permits a consid 
erable temperature range with correspond 
ing “cuts” of distillates and variation with 
in the distilling chamber and volatilization 
of the petroleum products contained at pre 
determined temperatures. For instance 
lighter oils and gases will be liberated at 
the front end of the distilling chamber, in 
termitent products through the center por 
tion thereof, and the heaviest products when 

ber. 
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the discharge end is reached. The different 
suction chambers 18, 19, 20 and 21, are thus 
receiving vapors and gases condensible at 
different temperatures and condensation 
thereof can therefore be easily regulated by 
the several condensers employed. 
To permit, a free discharge of the prod 

ucts of combustion produced in the several 
furnace chambers 2, 3, 4 and 5, are provided 
two stacks such as indicated at 35 and 36. 
The stack 35 communicates through a duct 
37 with the chambers 2 and 3, while the 
stack 36 communicates with the furnace 
chambers 4 and 5 through a duct 38. The 
end chambers 2 and 5 are provided with 
auxiliary ducts 39 and 40, respectively. 
These ducts communicate with the inlet and 
discharge openings formed at the ends of 
the distilling chamber and with a chamber 
50 formed above the suction chambers 18, 
19, 20 and 21, by an inclosing hood 51. The 
function of the upper chamber 50 is three 
fold, first, that of removing air from the 
shale or material delivered; and replacing 
the air by gas from the combustion cham 
ber. Secondly, that of removing gases or 
products of combustion escaping from the 
ducts 39 and 40, and third that of cooling the conveyor chains by passing fresh air 
through suitable openings in front of the 
hood over the conveyor chains, the bars 13 
and the rabble blades 14 carried thereby. 
The chamber 50 is connected with a central 
stack 52 by means of a duct 53 and the 
three stacks are connected with a suction 
fan 54 by means of a pipe 55, a damper 56 
being placed in each stack to regulate the 
draft or flow therethrough. 

Further reference to Figs. 1 and 2 will 
show that a pair of end chambers 60 and 
61 are provided. The bottom portion of 
each chamber is perforated as at 62 to form 
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communication with the inlet and discharge 
openings, respectively. Each chamber re 
ceives products of combustion from the end 
furnace chambers 2 and 5 through ducts or 
passages 63 formed in the side walls of the 
apparatus and products of combustion may 
therefore enter the chamber 61 and dis 
charge through the perforated bottom sec 
tions 62 thereof as will hereinafter be de 
scribed; the purpose being, to provide com 
bustion chamber gas in place of air entering 
at the ends of distilling chamber. 
In actual operation shale broken to suit 

able size is delivered to the hopper 9, enter 
ing the forward end of the distilling cham 

The enclosed air in the mass of shale 
encounters hot in the form of products 
of combustion delivered through the cham 
bers 60 and the ducts 39. These gases pre 
heat the air and shale to a certain extent 
and drives out the air contained, due to the fact that the gases are travelling upwardly 
towards the chamber 50 due to the suction 
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88 heated shale 

maintained in the stack 52 by the suction 
fan 54. There is a constant flow of prod 
ucts of combustion through the duct 39 up 
wardly through the incoming mass of shale. 
This flow as stated is maintained by the suc 
tion blower 54 and serves the function of 
driving out air, replacing it with oxygen 
free gases, and aiso the function of prevent 
ing free oxygen of the air to any extent 
from entering the inlet or outlet end of the 
distilling chamber. A similar floty of hot 
gases or products of combustion is main 
tained through the duct 40. These gases 
pass through the discharging shaile f'Om 
which the petroleum products have been re 
moved and serves the function of excluding 
air at this end of the distiling chamber. 
The products of combustion employed will 
also in this instance rise into the chamber 
50 and will finally discharge through the 
duct 53 and stack 52 and pass out through. . 
the suction fan 54. Air containing free oxy 
gen is in this manner excluded and the par 
tially preheated, mass of shale will finally 

5 reach the forward end plate 6 where the 
temperature of the shale is rapidly in 
creased, the lighter oil products and gases 
being first liberated, then the intermediate 
products and finally the heaviest products 
when the rear or discharge end of the plate 
6 is reached, this being due to the varying 
temperature of the plate maintained by the 
several furnace chambers, 2, 3, 4 and 5. The 
oil vapors, gases, etc., liberated from the 

are instantly removed by the 
suction maintained in the collecting cham 
bers 18, 19, 20 and 21. They are thereby 
prevented from escaping either through the 
inlet or discharge end of the distilling 
chamber and are furthermore rapidly con 
densed as they are almost instantly deliv 
ered to the respective condensers shown at 
22, 23, 24 and 25. 
In actual practice it is possible that some 

of the vapors may partially or wholly con 
dense directly in the collecting chambers 
just referredo. If such should be the case, 
it is obvious that they would collect, in the 
trough formed by the corrugated bottom 
section 17. These roughs will convey the 
distilled products to the respective pipes 26 
and the connected condensers and leakage 
or return to the distilling chamber or plate 
6 will thus be obviated. in actual practice 
it is of course essential to maintain a so 
cailed atmospheric balance between the dis 
Silling chamber and the respective ends of 
the chainber 50 as a certain amount of oil vapors and gases might escape through the 
iniet and discharge openings in She distii 
ling chamber if the suction in the chamber 
50 should be greater that that in the dis 
tilling chamber; or in the event of a more 
rapid liberation of vapor due to abrup? ? change from iean ko rich shalle. Conversely, 

a small amount of air or products of com 
bustion might enter the distilling chamber 
through the respective inlet and discharge 
openings if the suction in the collecting 
chambers 18, 19, 20 and 21 should be in ex 
cess of that in the chamber 50, or more 
rapid than the volume of vapor liberated. 
A Working balance must therefore be main 
tained between the two and this balance is 
maintained by regulating the velocity 
through the several ducts and suction fans 
by means of the dampers indicated at 56 
and the valve 56. 
From the foregoing it should be obvious 

that a comparatively simple, compact, easily 
operated and controlled apparatus has been 
provided by which oil shades or other prod 
ucts may 
handled. Uniform exposure and heat of the 
material treated is maintained by exposing 
a thin moving layer thereof to the plate 6. 
Sticking or clogging is obviated: the amount 
of operator's or labor required is small; heat 
losses are reduced to a minimum, due to the edinstant operation permitted and large ca 
pacity is certainly insured due to the general 
arrangement of design and mechanism-em 
ployed for handling the material. High 
temperatures can also be maintained as the 
plate 6 is practically the only part of the 
apparatus which can be destroyed by heat 
action. This may be easily replaced from 
time to time if required. No other part of 
the apparatus or mechanism employed is 
subjected to heat destruction as these are not 
sufficiently exposed or heated. For instance, 
a constant draft is maintained through the 
chamber 50 from both ends and front. This 
cools the upper part of the structure and 
similarly the conveyor chains, bars, etc., 
passing therethrough. These members are 
only exposed to heat when passing through 
the distiling chamber, but are again cooled 
or materially lowered in temperature during 
passage through the upper chamber 50. Air 
oxygen exclusion is maintained by the novel 
arrangement of passing products of coin 
bustion through the incoming and outgoing 
material and air tight doors, stuffing boxes, 
etc. are thereby avoided, thus naterially 
simplifying the structure as a whole. 
While certain features of the present, in 

wention are more or less specifically illus 
trated, I wish it understood that various changes in for in and proportion may be re 
Sorted to within the scope of the appended 
claims, similarly that the materials and 
finish of the several parts employed may be 
Such as the experience and judgment of the 
manufacturer may dictate or varying uses 
Imay diernandi. 
Having this described any invention, what 

I claim and desire to secure by Letters Pai:- ent; ig 
i. in an apparatus of the character de 

be efficiently and economically. 
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1. 

scribed a housing having a distilling cham 
ber formed therein, a main inlet and outlet 
opening formed in the housing, a second 
inlet and outlet opening formed within the 
housing and communicating with the dis 
tilling chamber, and the first named inlet 
and outlet openings, a furnace chamber 
formed in the housing below the distilling 
chamber, and ducts formed in the housing 
for maintaining a flow of furnace gases past 
said second named inlet and outlet openings 
to exclude air from the distilling chamber 
and to prevent oxidization of the products 
of distillation. 

2. A retorting apparatus for oil shale and 
like products comprising a housing having 
a distilling chamber and a superposed cham 
ber contiguous to the distilling chamber 
formed therein, an inlet and an outlet 
opening formed in the housing, said opening 
communicating with the distilling chamber 
and the second named chamber, a fur 
nace chamber formed in the housing below 
the distilling chamber, ducts formed in 
the housing for maintaining a flow of 
combustion chamber gases past the in 
let and outlet openings of the distilling 
chamber and directing said gases into the 
second named chamber, and means for main 
taining an approximate balance of atmos 
pheric pressure between the distilling cham 
ber and the second named chamber. 

3. In an apparatus of the character de 
scribed a housing having a distilling cham 
ber formed therein, a second chamber 
formed adjacent thereto, an inlet and an 
outlet opening formed in the housing, said 
openings communicating with the distilling 
chamber and the second named chamber, 
means for maintaining a flow of gases past 
the inlet and outlet openings into the second 
named chamber, means for maintaining an 
approximate balance of atmospheric pres 
sure between the distilling chamber and the 
second named chamber, a plurality of col 

chambers formed intermediate the 
second named chamber and the distilling 
chamber, and perforated bottom sections in 
said intermediate chambers to quickly re 
move vapors and gases, liberated in the 
distilling chamber. 

4. In an apparatus of the character de 
scribed a housing having a distilling cham 
ber formed therein, a second chamber 
formed adjacent thereto, an inlet and an 
outlet opening formed in the housing, said 
openings communicating with the distilling 
chamber and the second named chamber, 
means for maintaining a flow of gases past 
the inlet and outlet openings into the second 
named chamber, means for maintaining an 
approximate balance of atriospheric pressure 
between the distilling chamber and the sec 
ond named chamber, a plurality of collecting 
chambers formed intermediate the secon 
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named chamber and the distilling chamber, 
perforated bottom sections in said inter 
mediate chambers to quickly remove vapors 
and gases liberated in the distilling cham 
ber, an endless conveyor passing through 
the distilling chamber and the second named 
chamber, and feed members carried by said 
endless conveyor to deliver material to the 
distilling chamber to maintain it in constant 
movement while passing therethrough and 
to discharge the material from the distilling 
chamber. 

5. In an apparatus of the character de 
scribed a housing having a distilling chamber 
formed therein, a second chamber formed 
adjacent thereto, an inlet and an outlet open 
ing formed in the housing, said openings 
communicating with the distilling chamber 
and the second named chamber, means for 
maintaining a flow of gases past the inlet 
and outlet openings into the second named 
chamber, means for maintaining an approxi 
mate balance of atmospheric pressure be 
tween the distilling chamber and the second 
named chamber, a plurality of collectin 
chambers formed intermediate the secon 
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named chamber and the distilling chamber, 
perforated bottom sections in said inter 
mediate chambers to quickly remove vapors 
and gases liberated in the distilling chamber, 
an endless conveyor passing through the 
distilling chamber and the second named 
chamber, feed members carried by said end 
less conveyor to deliver material to the dis 
tilling chamber to maintain it in constant 
movement while passing therethrough and to 
discharge the material from the distilling 
chamber, a series of furnace chambers ar 
ranged below the distilling chamber, and 
means for regulating the temperature in each 
furnace chamber. 

6. An apparatus for retorting shale and 
like products, comprising a housing having 
a distilling chamber formed therein, said 
housing having feed and discharge openings 
formed therein in communication with the 
distilling chamber, and also an outlet for 
the distilled products, a furnace chamber 
disposed below the distilling chamber, flues 
connected with the furnace directing the 
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products of combustion past the feed and 
discharge openings of the distilling chamber 
to exclude entrance of air, and means for 
maintaining an approximate atmospheric 
balance between the furnace flues and the 
distilling chamber. 

In an apparatus of the character de scribed a housing having a distilling chamber 
formed therein a metal plate forming the 
bottom of the chamber, an inlet and an out 
let opening formed in the housing and com 
municating with the chamber, means for 
delivering material to be treated through 
the inlet opening, said means adapted to 
advance the material through the distilling 
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chamber and to discharge it therefrom, a 
series of furnace chambers formed below the 
plate, and means for regulating the tempera 
ture in each furnace chamber to gradually 
increase the temperature in the plate from 
end to end, a series of collecting chambers 
formed in the housing directly above the 
bottom plate and spaced therefrom, per 
forated plates forming a bottom section for 
each collecting chamber, and means for main 
taining a suction in each collecting chamber 
to rapidly remove the products liberated by 
the material passing through the distilling 
chamber. 

8. In an apparatus of the character de 
scribed a housing having a distilling chamber 
formed therein, a metal plate forming the 
bottom of the chamber, an inlet and an out 
let opening formed in the housing and com 
municating with the chamber, means for 
tdelivering material to be treated through 
the inlet opening, said means adapted to 
advance the material through the distilling 
chamber and to discharge it therefrom, a 
series of furnace chambers, formed below the 
plate, means for regulating the temperature 
in each furnace chamber to gradually in 
crease the temperature in the plate from end 
to end, a series of collecting chambers formed 
in the housing directly above the bottom 
plate and spaced therefrom, perforated plates 
forming a bottom section for each collecting 
chamber, means for maintaining a suction 
in each collecting chamber to rapidly re 
move the products liberated by the material 
passing through the distilling chamber, 
means for regulating the draft in the re 
spective furnace chambers, and means for 
regulating the suction in the collecting 
chambers. 

9. In an apparatus of the character de 

5 

scribed a housing having a distilling chamber 
formed therein, a metal plate forming the 
bottom of the chamber, an inlet and an out 
let opening formed in the housing and com 
municating with the chamber, means for 
delivering material to be treated through the 
inlet opening, said means adapted to advance 
the material through the distilling chamber 
and to discharge it therefrom, a series of 
furnace chambers formed below the plate, 
means for regulating the temperature in 
each furnace chamber to increase by stages 
the temperature in the plate from end to end, 
a series of collecting chambers formed in 
the housing directly above the bottom plate 
and spaced therefrom, perforated plates 
forming a bottom section for each collecting 
chamber, means for maintaining a suction 
in each collecting chamber to rapidly re 
move the products liberated by the material 
passing through the distilling chamber, 
means for regulating the draft in the re 
spective furnace chambers, means for regulat 
ing the suction in the collecting chambers, 
a chamber formed in the housing above the 
collecting chambers, said chamber communi 
cating with the inlet and outlet openings of 
the distilling chamber, ducts forming a com 
munication between the ends of the last 
named chamber and the furnace chambers, 
a communication between said chamber and 
the means for maintaining a suction in the 
furnace chambers, and means for regulating 
the suction in the last named chamber. 
In testimony whereof I have hereunto set 

my hand in the presence of two subscribing 
Witnesses, 

WLLAM M. STRONG. 
Witnesses: 

W. W. HEATLEx, 
A. M. HAEx. 
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