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PORATION OF ARIZONA.

PLANT FOR THE TREATMENT OF HYDRCCARBONS

Application filed March 10, 1922, Serial No. 542,653,

This invention relates to certain improve-
ments in plants for the treatment of hydro-
carbons and other compounds; that the ob-
jects and nature of the invention will be
readily understood by those, skilled in the
art in the light of the following explanation
of the accompanying drawings illustrating
what I now believe to be the preferred me-

" chanical expression or embodiment of my
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invention from among other forms, con-
structions, arrangements and combinations
within the spirit and scope thereof.

An object of the invention is to improve
apparatus used in the production of low
boiling-point hydrocarbons from relatively
heavy oils and distillates, with the end in

-view of increasing the conversion percentage,

in other words, to increase to the maximum
the percentage of yietd of low boiling-point

hydrocarbons and to reduce to the minimum’

the percentage of waste or loss in the con-
version process. '

With these and other objects in view, my
invention consists in certain novel features
in construction, arrangements, and in combi-
nations as more fully and particularly set
forth and specified hereinafter.

Referring to the accompanying drawings:

‘The single view diagramimatically illus-
trates apparatus embodying my invention
for the practice of my method.

" In the drawings I diagrammatically illus-
trate any suitable still 1, heated in any suit-
able manner or by any suitable means. In
the particular example illustrated, I indi-
cate a low pressure horizontal still heated
by furnace 2. The heavy oil, distillate or
other hydrocarbon to be converted into low
boiling-point hydrocarbon, gasoline or the
like, is introduced into the still: through the
medium of pipe lengths or coils 8 arranged
in the still below the oil level therein and
approximately throughout their lengths hav-
ing bottom o1l outlets or discharge openings
in the form of perforations through - the
under sides of the pipe lengths or coils. The
oil (product to be converted) flowing into
the still through the coils 3 is thus discharged

downwardly into the hot liquid in the still’

in the form of small streams or jets dis-

tributed throughout the body of liquid in
the still. 'The entering oil while in the coil
3 is subjected to the temperature of the still
and is approximately brought to the temper-
ature of the liquid within the still, before
such oil is directly discharged into the still.
Certain advantages are gained by this ar-
rangement, and particularly any moisture or
water that might be present in said oil will
be vaporized before such oil is sprayed or
discharged into the liquid in the still.

The o1l supply to the perforated coil 3, is
maintained through supply pipe 4.

Within the still, usually in the lower part
thereof, I provide a pipe 5 for delivering
natural or other gas, steam, or a combination
of steam and gas, into the liquid in the still.
This pipe 5, 1s usually arranged longitudi-
nally of the still and is perforated to jet and
distribute the gas and steam into the body of
liquid.

The discharge pipe 5, is supplied with
steam through steam supply pipe 6 from any
suitable source, or with gas through gas
supply pipe 7 from any suitable supply,
suitable valves and cut-cffs being provided
to control the flow and to cut off either the
gas or steam or both.

In the example illustrated, the gas and
oil are delivered to the still under pressure,
from a pressure tank 8 into which the o1l
and gas are both forced under pressure.
The oil offtake pipe 4 opens into tank 8,
below the liquid level therein, while the gas
offtake pipe 7 opens into said tank above
the liquid level therein. The gas and oil
pressures are equalized in said tank, and said
tank is usually provided with a pressure
gage 8* and an o1l level indicating glass or
other indicator 8. .

Pressure is maintained in said gas and oil
pressure equalizing tank by pumps utilized
to force the oil and the gas into said tank.
For instance, I show pump 9 for forcing the

.0il from any suitable crude or other oil sup-

ply 10, through pipe 11 into th= tank 8; and
gas pump 12 for forcing the gas from any
suitable gas source or supply 13, througi
pipe 14 into said tank 8.

The still is maintained at the desired tem-
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2

- perature to vaporize the heavy oil, and the
vapor and gas mixture passes from the still
to and through one or more vertical reaction
tubes wherein the vaporous product from the

s Still is subjected to the cracking or dissociat-

ing energy given off by red hot walls of the

reaction tubes and at the same time is excited
by high frequency oscillatory electrical dis-
charges, all for the purpose of changing the
molecular structures of the hydrocarbon va-
pors and gas to produce low boiling point

“hydrocarbons suitable as motor fuel and

other uses.

In the particular example illustrated, I
show a reaction conduit embodying four re-
action tubes 16, 16, 16°, 16°, connected in se-
ries by any suitable cross conduits or ducts
167 so that the passage through the conduit
is continuous, i. e. the passage is con-
tinuous throughout the length of each tube
and from tube to tube in succession. The
products pass from the top of the still
through offtake pipe 15 into the upper
~end of tube 1§ and through the tubes 16,
25 162, 16, 16°, in succession, passing down
through some of the tubes and up through the
remaining tubes. The tubes are composed
of suitable metal to form electrodes that are
suitably grounded. Within each tube the op-
posing electrode 17 is centrally and longitu-
dinally arranged to provide an annular gap
within the tube and around electrode 17. The
electrodes 17 are preferably formed by wires
having porcelain or other insulating weights
or plummets 17* at their lower ends, and hung
at their upper ends from insulators 17°.
These electrodes 17 are electrically connected,
as through connections 18, with any suitable
sources of oscillatory high frequency elec-
trical energy, to produce silent high frequency
discharges in each reaction tube traversing
the vaporous mixture therein and flowing
_back and forth between the tube walls and
- wires. . I produce a discharge of such high
frequency and character as to approximately
fill'and maintain in each tube a violet glow
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~ during the continuance of the electrical treat--

ment and that will check the cracking effect
of the heat to
-posit. : o
~ . Each reaction tube, in this embodiment, is
individually heated by independent heating
means, for instance, an independent heating
furnace 19 and heating flue 20. The several
heating flues'have top discharge outlets 21
controlled by dampers 22. Each flue outlet is
"~ controlled by its own damper so that the
. -draft through each flue can g?a independent-
~*ly.controlled. - - _
. JBach vertical reaction tube is surrounded

65

a

heating flue while the furnaces open into the
" lower ends of the flues. In the example illus-
7 trated, I show natural or other gas furnaces,
66 _each being separately and independently con-

prevent substantial carbon de-

pproximately throughout its length by its

1,779,386

trolled whereby the heat of each reaction tube
can be independently controlled and varied.
The heating furnaces and their flues are de-
signed and arranged to maintain each reac-
tion tube, or portions of the tubes, at approx-

imately a red heat, to maintain approximate- .

ly a “cracking” temperature in each tube,
where so desired or required, as more fully
set forth hereinafter.

The vapor offtake pipe 15 from the still is
preferably arranged to drain back.into the
still to prevent passage into the reaction
conduit of any possible condensation in said
pipe. Any suitable vapor offtake pipe 24 is
provided to carry off the gaseous (vapor)
products from the rear or outlet end of the re-
action conduit, and deliver the same to a suit-
able condenser. This offtake 24 is provided
with any suitable check and controlling
valves, if deemed advisable. Also, the intake
end portion 24* of said pipe is inclined to
drain away from the outlet end of the reac-
tion conduit. This inclined portion 24* is
preferably arranged to cause any condensed
products to drain to a trap or discharge tap
24°,

The vapor offtake pipe 24 delivers the hot
gaseous products from the still and reaction
conduit into a fractional condenser 25 where-
in the so-called “heavy ends” or high bojling
point products are first condensed by a reflux
condenser and returned to the still by grav-
ity through return pipe 26 and water separa-
tor 27 into the crude oil supply pipe 4, suit-
able check and controlling valves being pro-
vided. The remaining hot although some-
what cooled vapors then pass through pipe
28 to the final cooling coils of the condenser,
wherein ;the final low boiling point liquid
product, whether so-called gasoline or other
hydrocarbon product, is delivered by gravity,
through pipe 29, and “look box” 80, into any
snitable storage or other receptacle 31, and
the non-condensible gases from the fractional
condenser, pass off through pipe 82, which
is suitably valved, and gas scrubber 33 into
gas holder 34. This gas is drawn from hold-
er 34 by gas pump 12 through suitably-valved
suction pipe 35 and delivered through pipe
14 into pressure tank 8 for return to the still.

The so-called “look box” is arranged to per-
mit the operator to visually examine the final
liquid hydrocarbon product, as to color and
other characteristics, and thereby determine
whether to-vary the electrical discharge in
the reaction conduit or vary the temperature
in any one or all of the reaction tubes, or malke
other adjustments to change temperature
conditions in the fractional condenser or
other conditions in the still.

I also provide a by-pass pipe or conduit 36

from the vapor offtake pipe 15 froin the still

to the hot gaseous product offtake pipe 24
from the reaction conduit, and suitable
valves, so that i cgse of need, the reaction
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conduit can be cut out of the circuit without
stopping the operation of the still. In other
words, the hot gaseous products from the
still will, should the reaction conduit be cut
out, be conducted through pipes 15, 36, and
24, direct to the fractional condenser, and
the operation of the plant can continue, al-
though at greatly reduced efficiency in the
matter of percentage of conversion, if any,
until the reaction conduit is again thrown
back into the circuit and brought into proper
operation. ' A

If repairs of electrical equipment or of
the reaction conduit become necessary or if
it 1s desirable to inspect said conduit or if
the electrical power temporarily fails, the
by-pass 36 is brought into action.

When the reaction conduit is included in
the circuit for the passage of the hot gas-
eous products from the still, the -by-pass is
closed against passage of said products.

When the reaction conduit is cut out of
the circuit by shunting the hot vapors from
the still to the condenser by way of the by-
pass, whatever light final product such as
gasoline that may be delivered to receptacle
31, will be vaporized from the crude oil or
other heavy product in the still and con-
densed in theé fractional condenser; in other
words, there will be gasoline or other light
final product delivered into receptacle 31 if
such product was present in the crude oil or
other heavy product in the still.

The still is operated at any suitable tem-
perature and under any suitable conditions;
to vaporize the crude oil or other heavy hy-
drocarbon products to the maximum per-
centage, and'the superheated steam, and nat-
ural or any other suitable hydrogen supply-
ing gas, and vaporized hydrocarbons are
mixed in the still, and such gaseous prod-
ucts (the vapors and gases) from the still
are passed through the reaction conduit and
therein subjected to the cracking tempera-

_. ture of the reaction tube walls and to the

silent high frequency electrical discharge.
The high frequency electrical discharge
and the high temperature bring about such
rearrangement of the molecular structures
of the vapors and gases as to result in the
production of lighter or low boiling point
high gravity products of the nature of gaso-
line, and- that without substantial precipi-
tation or deposit-of free carbon in the reac-
tion conduit. In other words, heavy low
gravity high boiling point erude oils or
hydrocarbons are by my apparatus and
method converted into products of the na-
ture of gasoline. . o :
Suitable electrical equipment is employed
to produce oscillatory waves of sufficiently

~ high voltage and frequeney or periodicity to
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force the required molecular vibrations and
consequent required changes in the struc-
tures of the highly heated hydrecarbons.

The radiant energy thus developed in the re-
action conduit by this silent electrical dis-
charge produces what is apparently a violet
glow in said conduit, and apparently I gain
the best conversion results when such a glow
is present in the reaction conduit, according
to my observations to the present time.

The conversion results are attained by the
action of the high frrquency electro-radiant
energy on the gases or vapors while at crack-
ing temperature. The temperature in por-
tions of the reaction conduit will run as
high as about six hundred to one thousand
degrees Fah. ,

I find that better conversion results are
attained by varying the temperatures in dif-
ferent portions of the length of the reaction
conduit. For instance, the temperature
drops in the cross connections 164 with re-
spect to the temperature in the tube portions
within the heating flues, and the tempera-
ture will even vary throughout the length
of a heated reaction tube. I gain particu-
lar advantages in this matter of reaction
tube temperature, by providing the inde-
pendent furnaces and heating flues. The
temperature of each reaction tube can be in-
dependently controlled by manipulating the
flues and furnace dampers as well as by
regulating the .fuel supply to the furnace
burner. Under some conditions, I get better
conversion results by reducing the tempera-
ture in one or more reaction tubes compared
to the temperature in the remaining reac-
tion tubes, and under other conditions by ex-
tinguishing the burner in one or more fur-
naces while maintaining the high tempera-
ture in other furnaces and their flues, while
under other conditions by maintaining ap-
proximately uniform high temperatures in
all of the reaction tubes.

At present, these varying conditions are
not always known or appreciated, and hence
when the results drop helow what is de-
sired, the electrical apparatus is adjusted
until the conversion result is satisfactory,.
or the independent heating means of one
or more reaction tubes are manipulated
until the conversion result sought is at-
tained.

. . . . .1
It is evident that various changes, modi-

fications, and departures might be resorted
to. without departing from the spirit and
scope of my invention and hence I do not
wish to limit myself to the exact disclosures
hereof. : ’

What I claim is: '

1. Apparatus for converting heavy hy-
drocarboens into different boiling point hy-
drocarbons, comprising a still; a reaction
conduit receiving the gaseous products from
the still; a fractional condenser receiving
said products from the conduit; a combined
gas and heavy oil pressure tank; means for
forcing the uncondensed gases from the con-
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denser into said tank; means for forcing
heavy oil into said tank; means for deliver-
ing heavy oil from said tank and heavy con-
denser products from said condenser into
the still; and means for delivering gas from
sald tank into the still. -

2. Apparatus for the treatment of hydro-
carbons comprising a conduit for the pas-
sage of hydrocarbon vapors and gases em-
bodying several reaction tubes connected in
series; heating flues arranged longitudinal-
ly and exteriorly of said tubes, respectively,
each flue having means whereby the tem- .
perature of the tube therein can be independ-
ently controlled with respect to the remain-
ing tubes; and means for maintaining high
frequency electric discharges in said-tubes.

3. In combination, a still; a reaction con-
duit receiving the gas and vapor products
from the still; means for maintaining high
frequency radiant energy waves in said con-
duit; separate heating - flues for successive
portions of said conduit, whereby the tem-
perature of said successive portions can be
independently varied and controlled; and a -
condenser receiving said products from said
conduit. Co ‘

4. In combination, a still; a condenser; a -
Fipe line for the gas and vapor products

rom the still to-the condenser, said line em- -
bodying several reaction tubes and cross con-
nections connecting said tubes in series,-
means for maintaining electrical discharges
in said'tubes, and heating furnaces having.
heating flues arranged exteriorly and longi-
tudinally of said tubes, said furnaces and
fiues being separately and independently
controllable. P T

5. In combination; a still; a fractional
condenser; a conduit for conveying gaseous
and vaporous products from the still to the
condenser ; a pressure equalizing tank ; means
for forcing oil thereinto ; means for discharg-

. ing oil from said tank into the still ; means for °

—

. for conveyi

discharging condensed products from the
condenser into the still; means for forcing

gaseous products discharged from the con-

denser into said tank, and means for dis-
charging gaseous products from said tank .
into the still. L

6. In combination ';.a still ; a fractional con-

'denser; a reaction conduit; means for heat-

ing portions thereof; means for maintain-

'ing electric discharges in said conduit; a pipe

.“:l]f‘ gaseous and vaporous products

from the still to the conduit; a pipe for con-

- veying gaseous and vaporous products from

“the conduit to the condenser and having a

- portion to prevent drainage back to the con-

duit; a by-pass connecting said pipes to cut
out the conduit; and valve means for direct-
ing the gaseous and vaporous product flow

‘through either the by-pass or the conduit.

'~ LOUIS BOND CHERRY.
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