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This invention relates to apparatus and process
for freating hydrocarbon oils and refers more
particularly to an impreved apparatus and process
for treating hydrocarbon oils in the vapor phase.

Among the objects of the invention are—to

provide an improved apparatus and process

wherein the heat necessary for the vapor phase
treatment is economically employed and where
the effect of the oxidizing conditions of the gases
at the high temperatures necessarily employed is
greatly reduced, and, in general, t0 provide a
more efficient and economical apparatus and
process for treating hydrocarbon oils wherein

the converting or cracking .akes place while the

oil is in the vapor phase.

The . invention further resides in connection
with apparatus and process where the oil is con-
verted in the vapor phase while in the presence
of a suitable agent, such as a catalytic agent,

or a chemical reagent, and in such combinations -

of steps and. features of construction and ar-
rangements of parts as will more fully herein-
after appear.

In the drawing the single figure shows dia-'

grammatically an apparatus embodying my in-
vention and capable of carrying out the process
of my invention.

Describing in detail the particular embodi-
ment illustrated in the drawing, 1 represents dia-
grammatically a convertor, which may be one of
many types suitable for treating hydrocarbon oils
in the vapor phase. In this convertor, 2 desig-
nates the combustion chamber and 3 the heating
elements through which the products of combus-
tion from the combustion chamber 2 pass. These
heating elements may be any suitable heat in-
terchanger. For example, a convertor of the
type shown in my pending application Serial No.
45,365, now U. S. Patent 1,708,247, may be em-
ployed, in which convertor the vaporized oil is
compelled to pass through or over a suitable agent

]

which may be a metal oxid, such as ferric oxid. -

- 4 represents a suitable prehéater or vaporizer
in which the products of combustion from the
combustion chamber 5 pass through the heating
element 6. The preheated oil is then vaporized
and subjected to the converting action in the con-
vertor 1 by any suitable piping arrangement and
the excess products of combustion pass through
the flue 7 to the stack 8.

In the vapor phase cracking process such high
temperatures are necessarily required that dif-
ficulty is encountered in maintaining satisfactory
thermal efficiency in the apparatus and also for
preventing injury to the equipment due to the

oxidizing condition of the gases at such high
temperatures. In my pending application Serial
Number 45,365 I have described an apparatus and
process for utilizing the heat in the waste gases
from the convertor in the preheater or vaporizer
and my present application relates to further

(H]

improvements, which result in increased thermal -

efficiency and advantages.
high velocities of the flue gases through the heat-
ing elements of the convertors and preheaters
are employed in order to obtain a rapid heat in-
terchange between the gaseous products: of com-
bustion and the hydrocarbons being treated. The
volume of gas produced by the combustion of
sufficient fuel to furnish the required heat for

It is important that -
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the convertor (the convertor action taking place, -

for example, at temperatures in excess of approxi-

mately 1000° F.) is not sufficient to give the’

desired velocities of the hot gases, and previously
I have admitted cold air in sufficient volume to

7%

attain the desired velocities of the combined hot -

gases. This, however, materially reduces the
thermal efficiency and also the supply of addi-
tional air aids in the detrimental oxidation of
the convertor parts. .

In the present invention I overcome this ob-
jection by introducing part of the waste heat
from the preheater in place of the excess cold
air above referred to. It is also found that this
greatly changes the oxidizing conditions of the
flue gases in the apparatus, as only enough air
to support combustion need be admitted to the
system, and if proper regulation is maintained,
it is possible to realize practically neutral con-
ditions of the flue gases.

Referring again to the diagrammatic drawing,
it is to be noted that the convertor 1 at its outlet
end in place of being connected to a stack, is
connected by a fiue 9 to the combustion chamber
of the preheater or vaporizer, and a suitable fan
or other draft means 10 is located in the flue 7

-so that any desired velocity through the convertor

and the preheater can be maintained. 'The flue 7
not only has a connection to the stack 8, but it
also has a connection to a return flue 11 for re-
circulating the waste gases or products of com-
bustion. The amount of waste gases that go to
the stack 8 or to the return flue 11 can be gov-
erned by the dampers 12 and 12’. Also the waste
gases which pass through the return flue 11 can

be divided between the convertor 1 and the va-

porizer 4 by means of the dampers 13 and 13*

located in the passages 14 and 14’ respectively.
The heat from the portion of the hot products

of combustion which pass to the stack 8 is also
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utilized in place of cold air for supplying the ad-
ditional velocity necessary in the preheater and
the convertor. As shown in the diagrammatic
drawing, a heat interchanger 15 is located in the
stack 8, this heat interchanger having a cold air
inlet 15’ through which the air passes to the heat
interchanger 15 where it absorbs any excess heat
that is in the stack gases and then passes through
the ducts 16 to the branch ducts 17 and 17’ lead-
ing to the combustion chambers 5 and 2 respec-
tively.

The above arangement of parts not only makes
it possible to utilize to the fullest extent all the
available heat of the system, but it also provides
the necessary velocities without reducing the
thermal efficiency of the system and by properly

~regulating the fan 10 and the valves or dampers
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12, 127, 13 and 13’, a practically neutral condi-
tion of the flue gases can be maintained so that
the apparatus not only has greater thermal ef-
ficiency, but also greater life.

The apparatus as above described is particu--

larly adapted for the treatment of hydrocarbon
oils in the vapor ghase in which the oil is vapor-
ized and then, while it is in its vapor phase, con-
verted at a temperature in excess of approxi-
mately 1000° F., the conversion action taking place
preferabiy in the presence of a metal oxid or of
a metal oxid and steam. Owing to the high
temperature at which the conversion takes place
with reference to the relatively low temperature
at which the oil can be vaporized, the excess hedt
from the convertor may be sufficient in some cases
to preheat or vaporize the oil in the preheater 4,
although in place of supplying the entire heat
for the vaporizer the waste heat in the gases from
the convertor may be used in part in the vaporizer
and additional fuel su  plied in the latter.

I do not desire to limit my invention to the par-
ticular details of construction shown, as the draw-
ing merely illustrates diagrammatically an appa-
ratus embodying my invention and one by which
my improved process may be carried out.

What I claim as my invention is: )

1. In an oil conversion system, a setting formed
to include a converting section and a vaporizing
section, an oil converter sitiiated in said con-
verting section, an oil vaporizer situated in said
vaporizing section, combustion producing means
arranged in said converting section to produce
furnace gases having sufficient temperature to
heat the oil passing through said converter to
conversion temperatures in excess of 1000° F.,
means formed in connection with said setting
for transferring waste gases from said converting
section to the vaporizing section to heat and
vaporize oil passing through said vaporizer, said

-vaporizing section being provided with a waste

gas outlet, and means for recirculating the waste
gases obtained from said outlet through either or
both the converting and/or vaporizing sections
of said setting. )

2. In an oil conversion system, a furnace setting
formed to include spaced vaporizing and convert-
ing chambers, an oil vaporizer situated in said
vaporizing chamber, an oil converter arranged
in said converting chamber, means for develop-
ing combustion in said converting chamber to pro-
duce furnace gases of sufficiently high tempera-
ture to heat oils passing through said converter to
conversion temperatures, means formed in con-
nection with said setting for transferring waste
gases from said converting chamber to said va-

porizing chamber to heat and vaporize oil passing -

through said vaporizer, said vaporizing chamber
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being provided with a waste gas outlet leading
to the atmosphere, a duct communicating with
said outlet and provided with branches leading
respectively to the converting and vaporizing
chambers of said setting, a fan for creating forced
circulation of said waste gases through the waste
gas outlet of the vaporizing chamber, and
damper mechanism arranged in said duct and in
the respective branches thereof to govern se-
lectively the passage of waste gases, first, through
said duct and, second, through said branches.

3. In an oil conversion system, a furnace set-
ting formed to include spaced vaporizing and
converting chambers, an oil vaporizer situated in
said vaporizing chamber, an oil converter ar-
ranged in said converting chamber, means for
developing combustion in said converting cham-
ber to produce furnace gases of sufficiently high
temperature to heat oils passing through said
converter to conversion temperatures, means
formed in connection with said setting for trans-
ferring waste gases from said converting chamber
to said vaporizing chamber to heat and vaporize
oil passing through said vaporizer, said vaporiz-
ing chamber being provided with a waste gas
outlet leading to the atmosphere, a duct com-
municating with said outlet and provided with
branches leading respectively to the converting
and vaporizing chambers of said setting, a fan
for creating forced circulation of said waste
gases through the waste gas outlet of the va-
porizing chamber, damper mechanism arranged
in said duct and in the respective branches there-
of to govern selectively the passage of waste gases,
first, through said duct and, second, through
said branches, a heat exchanger arranged in the
waste gas outlet ‘of said vaporizing chamber,
means for passing air through said heat ex-
changer to pre-heat the air by the temperature
of the waste gases passing through said outlet,
and air lines leading from said heat exchanger
to the vaporizing and converting chambers of
the setting.

4. In an oil conversion system, the combina-
tion with a furnace setting formed to include
spaced converting and vaporizing sections, each
of such sections being provided with a chamber,
a transversely extending bridge wall arranged
within each of said chambers, a converter ar-
ranged in the chamber formed in said convert-
ing section and disposed on one side of said

" bridge wall, a vaporizer disposed in the chamber

formed in said vaporizing section and arranged
on. one side of the bridge wall in the vaporizing
chamber, combustion producing means arranged
in said converting section fto produce furnace
gases having sufficient temperature to heat the
oil passing through said converter to tempera-
tures of molecular decomposition, said bridge
wall serving in said converting chamber to cause
the furnace gases to flow in a downward direc-

- tion while passing through said converter, an

elongated duct for transferring waste gases from
said converting section to the vaporizing section
to heat and vaporize oil passing through said
vaporizer, the bridge wall in said vaporizing
section being positioned to cause said gases to
move downwardly through the vaporizing sec-
tion when in contact with said vaporizer, a waste
gas outlet leading from said vaporizing section,
and means for positively recirculating waste
gases obtained from said outlet through the con-
verting and vaporizing sections of said setting.

5. In an oil conversion system, the combina-
tion with a furnace setting formed to include
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spaced converting and vaporizing sections, each
of such sections being provided with a chamber,
a transversely extending bridge wall arranged
within each of said chambers, a converter ar-
ranged in the chamber formed in said converting
section and disposed on one side of said bridge
wall, & vaporizer disposed in the chamber formed
in said vaporizing section and arranged on one
side of the bridge wall in the vaporizing chamber,
combustion producing means arranged in said
converting section to produce furnace gases hav-
ing sufficient temperature to heat the oil pass-
ing ‘through said converter to temperatures of
molecular decomposition, said bridge wall serv-
ing in said converting chamber to cause the fur-
nace gases to flow in & downward direction while
passing through said converter, an elongated duct
for transferring waste gases from said convert-
ing section to the vaporizing section to heat and
vaporize oil passing through said vaporizer, the
pridee wall in said vaporizing section being posi-
tioned to cause said gases to move downwardly
through the vaporizing section when in contact
with said vaporizer, a waste gas outlet leading
from said vaporizing section, means for positively
recirculating waste gases obtained from said out-
let through the converting and vaporizing sec-
tions of said setting, means for introducing air
into said converting and vaporizing sections, and
means for pre-heating the air delivered to said
sections by the wa§te gases passing through said
outlet. '

6. A method of heating oil which comprises
establishing a stream of furnace gases.in heat
exchange with surfaces in contact with said oil,
removing the furnace gases from contact with
said surfaces and recirculating withdrawn fur-
nace gases to a plurality of places along said
stream to modify the temperature of said stream
at a plurality of separated points relative to its
passage in contact with said surfaces.

7. A method of heating oil which comprises
passing .the oil through heat exchanger zones in
series- establishing a stream of furnace gases in
heat exchange with said oil and recirculating a
portion of said stream and introducing the same
unmixed with hot gases to a point intermediate
the initial and final heat exchange of said stream
with said oil. :
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8. An oil conversion system comprising a first
heating section and a second heating section,
means arranged in said first heating section to
generate combustion gases, means for transfer-
ring waste gases from said first heating section
to said second heating section, said second heat-
ing section being provided with a waste gas out-
let, a duct communicating with said outlet and
provided with branches leading respectively to
the first and second heating sections, a fan for
creating forced circulation of said waste gases
through the waste gas outlet to the second heat-
ing section, and damper mechanism arranged in
said duct and in the respective branches there-
of to govern selectively the passage of waste gases
through said duct and through said branches.

9. An oil conversion system comprising a first
heating section and a second heating section,
means arranged in said first heating section to
generate combustion gases, means for transfer-
ring waste gases from said first heating section
to said second heating section, said second heat-
ing section being provided with a waste gas out-
let, a duct communicating with said outlet and
provided with branches leading respectively to
said heating sections, a fan for creating forced
circulation of said waste gases through the waste
gas outlet to said second heating chamber, damp-
er mechanism arranged in said duct and in the

respective branches thereof to govern selective- 17

1y the passage of waste gases through said duct
and said branches, a heat exchanger arranged
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in the waste gas outlet of said second heating -

section, means for passing air through said heat
exchanger to preheat the air by heat exchange
with said waste gases and an air duct leading
from said heat exchanger to the first heating
section. .

10. Apparatus of the character described, in-

cluding a heating chamber, spaced, series con- i’

nected fluid-conducting units in said chamber,
means for inducing flow of a fiuid heating medi-
um in successive surface contact with said units,
and means leading directly to the space between

the units for discharging a temperature reduc- -

ing medium into the heating medium between
the units.
JOSEPH B. WEAVER.
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