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To ol whom % may concern:

Be it known that I, Wmrraw M. Strowe,
citizen of the United States, residing at
city and county of San Franciseo and
te of California, have invented a new
:nd wseful Improvement in
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T from other
. the pr ztracting oil and pe-
troleum products from Celorado and Wy-
oming ing shales, varicu¥ forms
of elr have been tried amnd
found
iz due

to several! cause

First: Destruction of the rstorts by the
temperat requived to volatilize the
T i n

trolenm contenis of the shale,
Second : The richer shales hav

g

to fuss and in this condition =
sides of the ratorts and clog the same

Lamy?

Third: A great waste of {ime and labor
ig incurred due o the cumbersome methods

required when loading and discharging the
reto

Fourth: The capacity is small becauss of
intermitient operation.

Fifth: Heat waste and losses are also en-
countered which materielly reduces the gen-
eral efficiency of plants of this character.

Sixth: The process of distillation of the
etrolenm contents of oil shale in the wsual
orm of gas tight retorts resulls in & miz-
ture of all distiHlates being chiained there-
from requiring refinery tredtment in order
to separate the several commercial products
into gasoline, kerosene, lubricating oils,
fuel oil, eic. : ‘

To overcome these objections and fo pro-
vide e proactical apparatus of simple design,
in which oil shales of the characier speci-
fied and other materiels may be suficiently
and economically treated. I found thet the
following features or objects ere desirable:

Continuous feed and dischargs of the ma-
terial. :

Continuous movement and agitation of
the material while subjected to heat.

Fven distribution ond. the pressmtation
of o comparatively thin laysr of material
while subjected to hest {o permit wniform
expesure of the same.

o

- bafyty

Application fled July 20, I
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-

instani removal by suction of all vepors
]

end gases libsrated,

Temperature variztion and regulation
throughout the furnace and distilling chom-
ber permitting saveral “cuts” or ssparatior
of distiliates being mede during { %
ment of shale

n

Cooling of certain perts of
and mechanism employed.

the apparatue
Large capacify,

Exclusion of ozygen from the distilling
chamber.

TV 2 1
Praft contr

ot

With these end objec
the invention consists of the parts ond

the construction, combination and arrange-
ment of parts as hersinafter more fully de-
seribed end claimed, having referencs to
the accompanying drawings, in which—

Fig. 1 is o longitudinal central vertical
section through the apparatus.

Hig. 2 is o plan ssction taken on line
Fig. 1. :

Fig. 8 is a perspective detail view parily
broken away, showing ome of the suction
chambers through which the vapors and
gases are removed. .

TFig. 4 is a cross seciion

[y £
22—,

on line 4—4,

ﬁ’ig’n 5 is & cross section on line 5—35,
Fig. 2.

Fig. 6 is a cross section on line 6—8,
Rk -
Hig,

e
@
@

‘erring to the drawings in detail, and
particularly to Figs. 1 and 2, it will be
seen that the lower portion of the apparatus
is comstructed of refractory material, such
as firg brick or the like, as indicated st A,
and that a distilling chamber B is formed
which is housed in or partly inclosad by a
supersiructure or hood C consisting mainly
of metal. The distilling chamber is formed
directly above a series of furnace chambers
indicated at 2, 8, 4 and 5, and the bottom
portion of the distilling chambsr consists
of = metal plate 6, over which the meterial
to be treated is passed. The distilling
chamber is provided with an inlet opening
7, 2t one end and with o discharge opening
8 at the opposite and. The chamber is
long when compered to its width and as
such is capable of continucusly hendling o
large volume of meterizl. The material,
for instanes oil shale, is deliversd ¢o the
inlet opeming 7 by means of & hopper 9
and is then fed in a forward direstion 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 waste 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
material while passing through the cham-
ber B.

The roof of the chamber B comsists 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
type of condenser being employed.

y referring to Figs. 1 and 2, it will be

seen that the respective 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. Fo 250° C.
Wﬁen 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-
termittent 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-
uets 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 85 communicates through a duct
37 with the chambers 2 and 3, while the
stack 86 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 {ormed 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 89 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

70
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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 gases 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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maintained in the stack 52 by the suction

fan 54. There is a constant How 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 sue-
tion blower 54 and ‘serves the funciion of
driving cut air, replacing it with oxygen
free gases, and also 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 flow of hot
gases or produets of combustion is main-
tained through the duct 40. These gases
pass through the discharging shale from
which the petroleum products have been re-
moved and serves the function of excluding
air at this end of the distilling chamber,
The products of combustion employed will
also 1n 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

3 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
producis and finally the heaviest produects
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, 8, 4 and 5. The
oil vapors, gases, ete., liberated from the

5 heated shale are instantly removed by the

suction maimdained in the collecting cham-
bers 18, 19, 20 and 21. They are thercby
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 Teferred to. I1f such should be the cass

it is obvious that they would collect in the
trough formed by the corrugated bottom
section 17. These troughs 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 sctual practice
it is of course essential to mainiain 2 so
calied atmospheric balance between the dis-
tilling chamber and the respective ends of
the chamber 50 as a certain amount of oil
vapors and gases might escape through the
inlet and dischavge openings in the distil-
ling chamber if the suction in the chamber
50 should be grester that that in the dis-
tilling chamber; or in the event of a more
rapid liberation of vapor due to sbrupt
chengs from lean to rich shale, Converssly,

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 58
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 shales or other prod-

ucts may be efficiently and econcmically.

handled. Uniform exposure and heat of the
material treated is maintained by exposing

- thin moving layer thereof to the plate 6.

Sticking or clogging is obviated ; the amount
of opgrators or labor required is small; heat
losses are reduced to a minimum, due to the
cdnstant 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 thege are not
sufficiently exposed or heated. For instance,
a constant draft is maintained through the
chamber 50 from both ends and front. Thig
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 distiliing chamber, but are again cooled
or materiaily lowered in temperature during
passage through the upper chamber 50. Air
oxygen exclusion is maintained by the novel
arrangement of passing products of com-
bustion through the incoming and outgoing
material and air tight doors, stuffing boxes,
etc. are thereby avoided, thus materially
simplifying the structure as a whole,

While certain features of the present in-
vention are more or less specifically illus-

trated, I wish it understood that various

changes in form and proportion may be re-
sorted te 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
manuiacturer may dictate or varying usss
may deinand.

Having thus described my iavention, whet

T claim and desire to secure by Letters Pai-
ent 18— :
1. In an apparstus of the character de-
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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
ontlet opening formed in the heusing, 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 atmiespheric pressure
between the distilling chamber and the sec-

ond named chamber, a plurality of collecting-

chambers formed intermediate the secon

11,463,023

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. o

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

70
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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 distiling 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. '

7. 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
botiom of the chamber, an inlet and an 6ut-
‘et 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
m each furnace chamber to gradually in-
crease the temperature in the plate from end
1o 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
thamber, 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. Ir an apparatus of the character de-

S

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 eng 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, duets 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, )
WILLIAM M. STRONG.
Witnesses:

W. W. Hpavpy,
A. M. Hrarpy.

45

50

55

80

65

70

75



