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This invention relates to the distillation
of oil and more particularly to a pressure
distillation or cracking of higher boiling

int hydrocarbons to produce lower boil-

ing point hydrocarbons therefrom.

One of the main difficulties encountered”

in the cracking of oil is the formation of
carbon. This carbon forms hard deposits
on the surfaces of the apparatus in which
the oil is being treated and the carbon de-
posits on the pipe stills and on the bottom
of the shell stills are very likely to cause
the stills to be burned or blistered. The
formation of a carbon deposit limits the
length of time that a still may be operated
with safety, and the volume of oil which
may be treated in the still before the op-
eration of the still must be stopped to per-
mit the still to be cleaned. '

In a continuous cracking process of the
type described in my copending application,
Serial No. 361,030, filed February 24, 1920,
the oil is repeatedly circulated from an un-
heated heat insulated cracking chamber
through a directly heated pipe still and back
to the cracking chamber. The continued
operation of this process has shown that
when the oil has been heated in the pipe
still several times the carbon will deposit
from the oil more rapidly than carbon will
deposit from oil which has not been previ-
ously treated under cracking pressures and
temperatures. It is desirable therefore that
the oil passing through the heated pipe still

Ee as free as possible of carbon.

The primary object of the. present inven-
tion is to provide a process of and apparatus
for,cracking oil by which the formation: of
.carbons can be so controlled that it will not
interfere with the continued trestment of
oil. :

"~ With this object in view one feature of

the invention contemplates cracking oil by -

repeatedly subjecting it to cracking condi-

5 tions of temperature and pressure without

directly applying heat to any oil which con-
tains free carbon.

In the preferred process of the present
invention the major part of the oil crack-

ing is carried on in compartments of a crack-
ing chamber to which no heat is directly.

applied. The heat necessary for cracking

the oil in the chamber is supplied by the"

sensible heat and the heat of evaporation

5 of oil and vapors which are introduced into

“in the direction of flow,
heated oil -into the higglwst temperature 105
t

the cracking chamber. The direct applica-
tion of the heat to the oil is made in a pi

still, the’ preheated oil passing from the

still to the cracking chamber, but no oil is
circulated through the pipe still which con-
tains free carbon.

Another object of the inventjon is to pro-
vide a process of forming low boiling point
hydrocarbons from high boiling point hy-
drocarbons by alternately subjecting the oil
to cracking and eviporation.

With this object in view, another feature
of the invention contemplates circulating oil
in a closed cycle circuit, cracking the oil
by distillation under pressure and tempera-
ture in one portion of the circuit, disti ling
the oil by evaporating it under reduced pres-
sure in another portion of the circuit and
separately collecting  condensates from the
distillations in the different portions of the
circuit. :

The various higher boiling point hydro-
carbons such as kerosene, gas oil and fuel
oil do not all crack with equal facility under
the same conditions of pressure and tem-
perature. Kerosene requires higher temper-
atures and pressures for ¢racking than
oil. and a fuel oil having a lower gravity
and higher boiling point than a gas oil may
he advantageously cracked at lower temper-
atures and pressures than the gas oil. In
the present invention the oil to be cracked
is maintained in = series of separate bodies
by which the oil is cracked in stages, each
stage having a different temperature and
Ppressure.

Accordingly, another object of the inven-
tion is to provide a process by which oil
may be cracked under different conditions
of temperature and pressure in order to
submit the different constituents of the oil
to the most favorable conditions of crack-

ing. - :
%n accordance with this object, another

ing oil as a series of separate bodies

~ through a cracking chamber, the tempera-

tures and pressures of the bodies increasing
introducing pre-

‘body, circulating vapors through the bodies
in g path countercurrent to the path of oil
flow, and removing and condensing vapors
leaving the lowest temperature body.
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feature of the invention contemplates pass- 100

ftﬁrther‘ object of the invention is to 110



provide a process for evagrating high pres-
sure oil residues so that the desired conden-
sates may be recovered at the meximum
temperatures and used for preheating oil

passing to 8 heater or still,
Wixtlﬁ these and other objects in view, the
invention congists in the

improved process
of and apparatus for cracking oil erein-
after specifically described and defined in
the appended claims. .

The various features of the invention are
illustrated in the accompanying drawing,
which shows diagrammatically an a
in which the preferred process o
vention may be carried out.

The preferred of the invention
may be carried out with the apparatus illas-

the in-

trated in the drawing subetantially as fol-

lows:

A high boiling point hydrocarbon oil such
as crude oil, gas oil, or fuel cil is sugplied
to & pump 10 throuﬁh a pipe 12 and forced
from the pump under pressure through a
condenser 14. In passing through the con-
denser 14 the oil is preheated by condensing
vapors leaving the cracking still. From the
condenser 14 the oil flows through a pipe 16
and enters a condenser 18 where it is further
preheated by vapors from an evaporating
still 20. The preheated oil from the con-
denser 18 flows through a pipe 21 to a con-
denser 22 where it is further heated ;)Z
vapors formed in an evaporating still
The preheated oil leaving the condenser 22
flows t.hrouill: a pipe 26 into a condenser 28
where it is further heated by vapors formed
in an evaporating still 80. The preh
oil leaving the condenser 28 flows through
a pipe 32 to a condenser 34 where it is fur.
ther heated by vapors formed in an evapo-
rating still 38, The preheated oil leaving
the condenser 34 flows throlégh a pipe 37 to
a preheating compartment 38 of s crackin;.i
chamber 40. In the compartment 38 the o1
is used to scrub cracked vapors which are

“formed in a cracking compartment 42 and

which pass from the compartment . 42
through a valved inlet 44 to the compart-
ment 88. By scrubbing the vapors the oil is
goraheated and this preheated oil leaves the
ttom of the compartment 38 and passes
through a pipe 46 to a pump 48. The pump
48 maintains the oil under a comparatively
high pressure of from 80 to 150 pounds per
:geunre inch and the size and arrangement of
tubes of a pipe still 50 are so designed
that the pump circulates the oil through the
tubes at comparatively high velocity. After
the oil has been preheated and partially
evaporated by circulation through the pipe
still it flows through s pipe 52 into a sepa-
rator 34 In the separator 54 the vapors are
separated from the oil and pass out of the
 of the separator through a pipe 56 by
which they are conducted to the lower por-

paratus -
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tion of the highest temperature compartment
58 of the crac]ng’ chamber 40. e pre-
heated oil collected in the separator'54 flows
out of the separator throngh a pipe 60 by
which it is introduced into the upper part of
the cracking chamber compartment 58, The
separator 54 not only acts to separate the
vapors from the oil, but also serves to sepa-
rate carbon and heavy tarry residues from
the oil. The carbon and heavy tarry resi-
dues sottle to the bottom of the separator and
may be intermittently drawn off through a
valved outlet 62. The countercurrent circu-
lation of the preheated oil and preheated
vapors through the compartment 58 while
the oil iz preheated to a high temperature
and maintained under s high pressure acts
to thoroughly crack higher boiling point
constituents to form lower boiling point con-
stituents such as gasoline. In the chamber
58 there is comparatively little condensation
and dephlegmation but the cracking opera-
tion serves to concentrate the lower boilin,

point hydrocarbons such as kerosene whicﬁ
are not readily cracked under the tempersa-
tures and pressures existing within the cham-
ber. There is a considerable portion of the
higher boiling point hydrocarbons which is
not broken down by the temperatures and
pressures existing in the chambers, and this
mixture of uncracked residue oils leaves the
bottoin of the compartment 58 through a
pipe 64 and passes to the highest tempera-
ture evaporstor 36. The vapors passing
through the compartments 58 collect in the
top of the compartment and pass through a
valved outlet 68 into s cracking compart-
ment 68. The vapors discharged from the
outlet 68 pass in under & distributing head
70, the head being provided with a series
of perforations to distribute the vapors
throughout the body of il in the compart-
ment 68. The oil in compartment 68 is the
oil which has been previously treated at a
lower temperature in compartment 42. The
temperature maintained in compartment 68
is higher than the temperature maintained
in compartment 42 to provide conditions for
cracking the oil which is not cracked in the
lower temperature compartment. The heat
for maintsining the temperature in compart-
ment 68 is supplied by vapors which sre in-

troduced into the compartment from the

higher temperature compartment 58. To
this end the temperature of compartment €8
is lower than the temperature in compart-
ment 58 to provide a definite amount of con-
densation of insufficiently cracked vapors in
the compartment 68. The pressure in the
compartment 68 is lower than the pressure
in the compartment 58 to such a degree that
the heat supplied by the latent heat of con-
densation of the insufficiently cracked vapors
will crack oil in the compartment 68 or
furnish the heat of formation and the latent
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heat of eva;io'mtioh of the gasoline or and flow thro
ing point hydrocarbons to be tively into
formed in the compartment. The uncon- conducted
densed vapors passing through the compart- The condensate or benzin
ment 68 and the vapors formed therein col- densed i
lect ‘in the upper portion of the compart- pipe 88
ment and pass through a valved outlet 72 cooler
and are distributed by a head 74 into the oil g ipe

other low boj

of compartment 42, The oil of compart-

ment 42 is the oil which has previously

-densation of the wsufficiently cracked vapors ther heated a
will erack oil in compartment 42 or fur- able low boil;
nish the heat of formation and the latent To accompl
heat of evaporation of gas or lower boiling high temperature oil flowin
point hydrocarbons to be forraed. The un- pipe 64 into
conrlensed vapors l[;as:sing through the com- a sufficient d
e vapors formed therein a definite portion
" colleet in the upper portion of the compart- These vipors pass th
ment and are divided, one portion Passing the condenser 34 an
throngh the valved ' outlet 44 into the prescure.
Preheating compartment 38, and the other comparatively hj
portion of the vapors passing through a ents
valved outlet 78 under s perforated dis- by means of reh
tributing plate 80 in the lower portion of paratively high
the compartment 76. The oj] treated in the entering the conde
compartment 76 is the oil supplied from the tively high temperatu
low temperatnrmevaporator 20. The tem- part a cor A
perature of the oil in the compartment 76 the cooling oil of th
13 lower than the temperature of the oil pressure will serve to
in the compartment 42, to permit coridensa- tion of
tion of insufficiently cracked VADOTS passing fractions,
from the compartment 42 through the body densers 34 is not as h;
of the oil, € pressure in the compart- oj] passing through th
ment 78 is lower than the ressure in the may b
compartment 42 to such g ogree that the condenser 84 and
heat supplied by the latent heat of con- throngh a
densation of the insufficiently cracked vapors through the
The oil which i
furnish the heat of formation and the latent still 36 flows thro
heat of evaporation of the gasoline or other orating etill 30, th
low boiling point hydrocarbons to be formed ine reduced by m
in the compartment. The vapors passing th's rednction of n
-through the compartments 38 and 76 ac. tion of the oil wil
cumulate in the tops of the compartments passing through » p

partment 42 and t

will erack oil in the compartment 76 or will .

into & water cooler
90 the cooled distilla
92 to a source of st
e residue oil which

ment 68 then passes into the higher tempera- highest temperature crack
ture compartment 58 to be subjected to 5 contains a large amount of h
1 are capable o
form lower boi
This oil however
ccted to hi

higher temperature and pressure stage for constituents whic
fturther cracking. The o1l in the compart- ther cracked to
[;)een hydrocarbons.

treated in a Jow temperature compartment Previously subj
76. e temperature maintained in the and pressures or crackin
compartment 42 is higher than the tempera- now contains carbon an
ture maintained in the com artment Y6 to which are not w i
provide conditions for cracking oil which ig through a still to
not cracked in the low temperature compart- applied because t
ment. The heat for maintaining the tem- ues
perature in compartment 42 is supplied by interfer
vapors introduced from the compartment 68. In order ¢
To accomplish this the temperature in' com- cracked res
partment 42 js lower than the temperature ing, thi i
In compartment 68 to permit a definite ates
amount of condensation of the insufficiently ing oil to
cracked vapors, The pressure in the com- pipe still an
. partment 42 is lower than the pressure in the evaporated is r
compartment G8 to such a degree that the cuit through t
heat supplied by the latent heat of con. of the crackin

which the he
he carbon an
1 a carbon seale wh
ences twith the cracking
© recover the portio

ered and added to the fres

again recirculated th
he residue oil wh
eturned in a closed
he lower temperatu
g chamber where it can
nd cracked to obt
g point hydrocarbo
ish this the p

the eveporator 3

nparatively

comparatively
If the pressu

pipe '!{18 into the

h outlets B2 and 84 respec-
8 cuognduit 86 b
into the oil coo

ugh a
m. the
te flows through

flows out of the

mpartment
'dgombon
being fur-
Ing point
has been
gh temperatures

tarry residues
r. circulation
at is directl‘v
d tarry resi.
ich seriously
operation.
ns of the

h incom.
rough the
ich is neot

cycle cir-

ressure of the

through the

is reduced to
rmit evapbration of
constituents therein.
ipe 94 into
are condensed under
condensation
point constitu-
ensed in the condenser 84

)1 G

aported in the
pipe 100 to the evap-
& pressure of the oi] he.
eans of a valve 102, By
ressure a further evapara-

take place. these vApCTS

]
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permit the condensa-
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" vapors passin,

able for cracking pu

e 0

98. The temperature of the vapors flow-
ing from the still 30 will be lower than the
from the still 86, and on
the other hand, the oil passing through the
condenser 28 is at a lower temperature than
the oil passing through condenser 34. Con-
densation is carried on in the condenser
28 under substantially the same pressure
as that maintained in the still 30 and the
condensate formed is removed from the con-
denser by means of a pump 106 and.passes
through a line 108 to be added to the oil
passing through the line 32. The oil which
is not vaporized in the still 30 flows through
o pipe 110 to the still 24, the pressure of
the oil being reduced by means of a valve
112. A further evaporation of the oil takes
plnce in the still 24, the vapors passin,
through a line 114 to the condenser 22,
where they nre condensed under substan-
tially the same pressure as that existing in
the still 24. The condensate formed in the
condenser 22 is removed by means of a pump
116 and forced through a line 118 into the
oil passing throngh the line 26. The oil
which is not vaporized in the still 24 flows
through a line 120 to the still 20. The pres-
sure of the oil passing through the line 120
is redaced to sugstantmlly atmospheric pres-
sure by means of a valve 122. "In the still
20 the final evaporation of the oil takes
place, these vapors passing through a line
124 into the condenser 18 and the condensate
formed in the condenser is removed by a
pump 126 and forced through a line 130 into
the oil passing through the line 21.

The unvaporized or residue oil passing
through the lowest temperature vaporizing
still 20 contains a large amount of higher
boiling point hydrocarbons which are avail-
s. To recover this
cracknble oil the residue from the still 20
passes through a line 132 to a separator 184
where carbon is removed and the oil is then
circulated throngh the cracking chamber.
The carbon and heavy residue in the oil
settle to the bottom of the separator 134 and
may be drown off through a valved outlet
138. ‘The cleaned oil leaves the upper por-
ticn of the separator through a pipe 138 and
is forced under pressure into the upper por-
tion of the eracking compartment 76 by
means of a pump 140. The oil which is not
crncked in the compartment 76 leaves the
lower portion of the compartment through a
pine 142 and is forced into the upper portion
of the compartment 42 by means of & pump
144. The pump 144 is used for controlling
the pressure of the oil within the compart-
ment 42. The oil which is not cracked in
the compartment 42 leaves the bottom of the
compartment through a pipe 146 and is
forced into the top of the compartment 68
by means of n pump 148, the pump 148 being
used for controlling the pressure within the

1,507,874

comg:rtment 68. The oil which is not
cracked in the compartment 68 leaves the
lower portion of the compartment through a
pipe 160 and is forced under pressure into
the upper portion of the compartment 58 by
means of a pump 152. The pump 152 is
used to control the pressure in the compart-
ment 58, but the gressure in the compart-
ment 58 depends also upon the action of the
pump 48 which forces oil through the pipe
still and separator into the compartment 58.

"‘With the construction described above it
will be seen that the only oil which passes
through the pipe still 50 is the fresh in-
coming oil, and the condensates which are
recovered by evaporating the cracked oil.
None of this oil therefore contains free car-
bon. After the oil has been passed into the
cracking circuit it remains in the circnit
until it has been completely cracked and is
only removed from the circnit in the form
of cracked vapors or as carbon and tarry
residues. This oil circuit consists of & con-
tinuous flow through a series of compart-
ments of a cracking chamber and a con-
tinuous flow through a series of evaporators.
The oil leaves the cracking portion of the
circuit from the highest temperature craok-
ing compartment and this high temperature
oil is then evaporated in stages to recover
the lower boiling point constituents there-
from. The cold residue oil from the evapo-
rating portion of the circuit is introduced
into the lowest temperature compartment of
the cracking chamber and as the oil advances
through the compartments of the cracking
chamber its temperature and pressure are
increased in steps.

By the multistage cracking process out-
lined ‘above, oil may be subjected to a series
of different conditions of pressures and
temperatures to obtain the maximum yield
of gasoline or lower boiling point hydro-
carbons. The oil may be partially cracked
in the lowest temperature stage and the
vapors formed immediately removed from
the oil body and passed to the condenser.
The, uncracked’ oil then passes to a stage
having s higher temperature and a corre-
spondingly higher pressure where another
portion may be cracked. In the same way
the oil progresses through the sgeries of
stages and 1s progressively subjected to
increasing temgeratum to form the lower
boiling point hydrocarbons in each stage.
In the stage cracking a distinct constituent
or group of constituents is acted upon in
accordance with the temperature and pres-
gure existing in the stage, and the vapors
formed pass out of the o1l body into a pre-
ceding cooler stage. the oil advances,
therefore, distinct portions of the oil are
cracked and the portions of the oil which
crack at the lower temperatures and pres-
surcd are removed before the oil is treated
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in stages having bigh temperatures snd
pressures. Although %mr stages have been
ghown, it is not necessary to employ, four
stages, but more or less may be used in ac-
cordance with the character of oil. It is
comparatively easy to maintain the bodies
of oil at the cracking temperatures, so lo
AS VAPOTS are'passin%‘ through the oil an
the temperature of the oil is such that a
portion of the vapors will condense to sup-
ply the heat necessary for cracking the otl
1. e, to supply the heat of formation and
the latent heat of evaporation of the vapors
being formed. - By passing the vapors
through the oil bodies they not onlﬁ' eat
the oil but they are scrubbed in each com-
partmerit to condense n definite high boiling
%)]int or insufficiently: crack vapors.

ese condensed vapors may then be fur-
ther cracked to produce the lower boiling
point hydrocarbons. The cracking com-
partment in which these repeated and con-
tinued cracking operations are carried on
is unheated and the carbon and tarry ma-
terial formed may be readily removed.
Furthermore, the heat supplied to the oil
in the cracking compartments is not sup-
plied from driving the heat through the
walls of & still and the free carbon does
not bake to form a hard deposit. The car-
bon remains in such & condition that it
travels with the oil toward the collecting
chambers and exaporators where it may be
removed from the circuit. This permits
the cracking operation to be made substan-
tially continuous and to avoid the danger-
ous carbon deposits or crusts.

The evaporation of the cracked oil resi-
dues in a series of stages is very advan-
tageous in that it supplies high tempera-
ture vnEors for preheating oil at the place
where high temperatures are necessary in
order to obtain a high temperature pre-
heating of the oil. rthermore, - by this
stage evaporation comparatively high boil-
in% point constituents may be condensed
and recovered. If the residue is evaporated
in one stage only, a comparatively low
temperature condenser would be necessary
in order to recover the low boiling point
vapors, and such a low temperature con-
Qenser is not a satisfactory means for ef-
fecting high temperature heating of the oil
to be cracked. Furthermore, the sts
evaporation permits the latent heat of the
vapors to be recovered and the sbsorption
of the condensates in the oil for
condensing is a means which the sensi-
ble heat of the condensates may be re-
covered. The only heat removed from
the process is the semsible heat in the
final distillate and therefors & com-

aratively small Eipe still may be used
gor surp ying the heat necessary for crack-
ing a large volume of oil. ASZOWD in the

.the residue oil from the evaporator

drawings, the evaporation of the residus
oil is carried on in four stages. The num-
ber of evaporating stages may be varied
to obtain the most advantageous conditio:
depending upon the character of the oil

the temperature of the oil which is sup-
plied to the pipe still. The invention
therefore is mot limited to a four stage
evaporation but sny desired number of
stages may be used to secure the advantage
of high temperature condensation and high
temperature heat transfer.

e preferred form of the invention hav-
ing been thus described, what is claimed
as Dew is: ‘

1. A process of treating high boiling point
hydrocarbons to produce lower boiling point
hydrocarbons therefrom, comprising circu-
lating oil under pressure through a_heater,
separating vapors from the heated Oirla'&"m-
ing the vapors and oil through a cracking
chamber while under pressure in counter--

_current paths, passing residue oil from the

cracking chamber to an evaporator snd dis-
tilling it therein by reducing the oil pressure,
condensing the residue vapors by a heat in-
terchange with untreated oil, returning the
residue oil from the evaporator to the crack-
ing chamber and condensing vapors leaving
the cracking chamber,

2. A process of treating high boiling point
hvdrocarbons to produce lower boiling point
hydrocarbons therefrom, comprising circu-
Inting oil under pressure through a_ heater,
separating vapors from the heated oil, pass-
ing the vapors and oil through a cracking
chamber while under pressure in counter-
current paths, circulating oil from the crack-
ing chamber through an evaporator and re-
turning it to the cracking chamber in a closed
cvele, reducing the pressure of the oil in the
evaporator to remove vapors therefrom, and
condensing the vapors leaving the cracking
e E f treating high boil

3. rocess of treating hi iling point
hydrocae'bons to produce lower boiling point
hydrocarbons_therefrom, comprising_circu-
lating oil under pressure through a heater,
separating vapors from the beated oil,
ing the va;ﬁrs and oil through a erum
chamber while under pressure in counter-
current paths, passing residue cil from the
cracking chamber to an evaporator and dis-
tilling it therein by reducing the oil pressure,
condensing the residue oil vapors by a heat
interchange with untreated oil, adding the
evaporator condensate to the um oil
for circulation through the heater, mtutzmtxﬁ%
cracking chamber, and condensing the vapors
leaving the cracking chamber.

4. A process of treating high boiling point
hydrocarbons to produce lower boiling point
hydrocerbons_therefrom, comprising circu-
lating oil under pressure through a heater,

"
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Separating vapors from the heated oil, pass- cireuit cracking the oi] b distilling it -
ing the vapors and oil through s crgoki g der a }’ugh ﬁres%ure and tgmpenture in ane
chamber while under pressure in counter- portion of the ciroui i
current paths, circulating oil from the crack- ual oil from gaiq cracking in another por-
ing chamber through an eveporator and re- tion of the circuit jp stages by reducing 4o
turning it to the cracking chamber in g the bressure of the oil in each slage, sap-
closed cycle, reducing the Pressure of the- arately condensing the vapors formed in
oil in the évaporator to remove vapors there. each Stage of the évaporation, Preheating

m, condensing the vapors from the evapo. the oil to be cracked and addi the evap.
rator and adding them to the untreated oi] oration condensates thereto, an ingerting 75
Passing through the heater, and condensing the Ppreheated oil condensate mixture into
the vaporg leaving the cracki chamber, ~ the crackmg. portion of the cireuit,

. A process of treating high oiling point 10, A continuous process of cracking oil
hydrocarbons to produce lower boiling point comprising circulating oil in a closed cycle
hydrocarbons therefrom, Comprising  cirey- clrewt, cracking the oi} by distillation “up- B0
lating ail under pressurg through a heater, der a high ressure and temperatyre in one
separating vapors from the heated oil, portion of the Circult, evaporating the resid-
ing the va%:m and oil through o cmcEng ual oil from said ing by %listillation

ile under pressure in counter- under a reduced Pressure in por-
current paths, circulating oil from the crack- tion of the cmmz& separately collecting gs
ing chamber through an oyeporator and re. condensates obtain ! stillations
turning it to the cracking chamber in g in the different portions of the circuit, in-
closed cycle, reducing the pressure on the troducing oil into the cracking portion of
oil in the evaporator to remove VApors there- the ciremt, and applying heat only to the
from, separating carbon and heavy tarry ma- oil being introduced into the cracling por- gy
terial from the oil of the eva orator before tion of the circyit, . . .
ing i i iamber. - 11 A groeass of treating higher bollu_:g
continuous process of cracking oil point hydrocarbons te Produce lower boil-
comprising circulating oil in g closed cycle ing peint hydrqmrbon; therefrom, compris-
circuit, cracking the oil by distillation under INg passing residual oil ag g series of sepg- 95
a high zrmu-e snd temperature in one r- rate bodies through 4 craclting chamber,
i the circuit, distilling the residual the temperature of the bodies incressing
oil from said cracking by evaporating it in the direction of flow, increasing the pres-
under a reduced pressure in anotmr pox%on sure of the oil on the bodies Successively
of the circuit, an separately collecting con. In the direction of flow of oil introducing 100
densate from the distillations in the giﬂer- highly heated and relatively fresh
ent portions of the circujt. the highest temperature "body, asging

- A continuoug process of cracking ol Yapors through the bodies In & path coun-
comprising circulating oi] ip 5 closed cycle tercurrent to- the flow of. il through the
circuit, cracking the o] by distillation under bodies, and removing and condensing . va. 103
8 high pressure and temperature in one por. pors leaving the lowest temperature Y.
tion of the circuit, evaporat; the residua) 12. A
oil from said cracking by distillation of the point hy !
oil under reduced pressure in another por- ing point hydrocarbons therefrom comprig-

tion of the circuit, prebeating oil under pres. n;g passing oil in succession through a series 119
sure, and inserting it into cracking por. o : ,,ch ’
tion of the circuit and se arately oollgectui' £ 1mcreasing the pressure of the ol In each
condensates from the digt] ations in the dif. of the succeedin compartments heating the -
ferent portions of the circuijt, oil to be treated under Pressure and intro-

8. A continuous Process of cruﬁ oil }lc!ilng it into the compartment having 115

" oil from said ing b distillation un- throy h, and- condensing the vapors leav- 19
er reduced pressure jn ar);otber Portion of in, tEe last com ent c.hambe.r.‘
the circuit, preheatinﬁ oil under Pressure . A process of treating high boiling hy-
and inserting it into the cracking portion of drocarbons to Il:mdnoa lower boiling point
the circuit, separately collecting the con- hydrocarbonsg ¢ erefrom comprising passing

densgate from the distillations in the differ- oil ag an upright column through & peries 125
ent portions of the cireuit, and adding the of compartments of s cracking chamber in
condensate from the evaporation to the un- Ruccession, shpglying o1l to the top of each
treated oi] being preheated. compartment, heating oil to be treated un-
The continuous process of cracking oil der bressure, separating vapors from the

fomprising circiilating oil jp 5 closed cycle heated ol and introducing them at-the bot- 1ae
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;’fa"f the ail coturmn B e iating the
ure com ; and &
vapors formed in the compartments through
the oil in the compartments in sucoession
in » path counfercurrent
flow of oil. through the compartment, re-
ducing the pressure of the oil in each of_ the
compartments in succession in the direction
-of flow of the vapors, and éonden i

pors leaving the top compartment o

¢ 2 » e
14, A process of treating high- boiling
point h groarbons to rodn%e lower boiling

int ilo:loca.::bons ¢ ettelfnom heompg
.passing oil in succession through & series o
com] ents of & cracking :En.mlie'r, heat-
.ing oil to be treated under pressure and in-
troducing it into the highest tempersture
cot;:pai'unmt, fmm:tg th;' pressure and
perature o qil in esch compsrtment
in succession, circulati residue oil from
the - highest tempers ‘com)] t
through an evaporator, remoring by’ con-
. densation the lower boiling point constitu-
 ents in the evaporator by reducing the pres-
sure on the oil, returmng the evaporator vil
residie while hot to the lowest tempeors-
tuie compartment of the chamber,

densing vapors leaving the lowest tempera-

20 ture ooAmputment of chamber :

- 15,

va-
10 the

13

point by

ing point hydrocarbons therefrom compris-
ing passing oil in guccession through a se-
ries.6f compartments of a cra ing cham-
Ter, heating the oil to be trea under
pressure, and introducing it into the’ -
est temperature compartment, in

the pressure and temperature of the oil in
each compartment in succession, circulat-
, 0il from the highest temperature
ova -
-pressure of the il in ucymporlting
com| ent in. succession, sepa con-
: the vapors formed in each compart-
ment by heat intercliange with incoming un-
treated oil, and_adding the condensates to

tml 'mf\mted o { treati i bol.lll‘lf
CL 18 rocess o in,
int hycfrbc-rbons to -produce lower boi
‘point hydrocarbons therefrom compris-
i 'pcsm’nqloilnsun.np' column in
guccession through = series o compsriments
of a cracking ¢ i _sucoes-
gively higher tem) ares and pressures in
each of the successive compartments, su
-plying oil from the bottom of one comp
ment to the top of the ing com
ment, heating vil to be treated under
sure, qeparahng AL
troducing them at

o bottom of the -
. - est tempe high

compartment,’ introducing
the heated oil at the top of the hi
- perature compartment, passing the vapors

rature

to the path of

, and con-

rocess of treating hi 1 bonl.u%
ns to produce Iﬁ)hwer boil-

" therefrom and .in-’

est tem- i

"

through the comparéments \in succession -
countercurrent, to_the direction of the flow
of oil tlmthrough,_eondmmg’ vapors lear-
ng . ; emperature ocompa
cireulating oil residue from the highest tam- 1o
t ¢ h an evapo-
the vapors formed in
evaporator. and ret the oil residue
from -the evaporator to the lowest temper-
ature compartment of the cracking cham- 76

17, An-oil distilling apparatys compris-
ing a-pipe still; a vapor separator connect- '
to the still, & cracking cham! i :

s serics of compartinehts, conductorg for 80
Jeading oil and means for leading vapors
from one compartmént to the hextt,hmns
in ssid coddu for -gontrolling flow
.of oil and vapord through the tompartments,
for leading oil and means’ for
ing vapors from the .separstor- to the
_compartment of the cracki
the of the flow,of
a. condenser connected to the last
ment of the cracking chamber mn the

tion of flow of the vapors. - | :

.18. An oil distilling apparatus compris- - -
inglctgckzngchmbet ving a series of
compartments, coaiductors for leading wil

lead- “V
first

. and vapors from one oon;&..rtmeﬁt to the ¥

next, means in the conductors for control- -
ling the pressures within the compartment, .
‘an evaperator. having ‘s series of compart-
ments, means for conducting oil from one.
evaporating  compartment to the next, 190
mesans for contro the i

of the evaporator,
the Jast &

outott the Iast compartment fthtobenokﬁ

rator to o

chamber, & condenser connected to the
of the eracking chamber,

comppart '
mnstohu_i;oilpasingﬂ:mught_!u‘&uk- 1o

a cracking

to the chamber, means to
det pivasure through

" chamber, an evaporstor
connected :

o

o force oil un- -
the pipe still into the 115

having a seriesof
for. .con-
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" hiving & serjes of-oonnqcted'compu-_tmen,ts, tor for leading oil. fromithe evaporater back
- -means for controlling the pregeure in each to_the cracking chamber, and s condenyer:
compartment,. & éonnection between the ‘connectod with the ing chanibep.
, ‘criqmmc;imbn and the first compart- . 22 An oil .distilling apparatus compris-
% ment, a condenser connected: with each com- ing g pipe still, s c; cking clismber, means 25
... partment, means to conduct oil through . the for. forang oil from. the Pipé still inito the
- condénsers ‘in. succession, and - introduce..it - cracking 9fmmber, an evaporator, means for
. into the pipe gtill; means for controlling the " leading oil from the cracking chamber -tp
- Yapor pressureé in the condensérs, means to - the evaporator, medns for conucting regidue
introduce. condensate from the -condensers from ‘the evaporator back to the cracking 30
into the oil ¢ircuit, ptssn:ﬁ to the tKipe still, chamber, i condenser connected -with the
. and & copdenser connect with the crack- cracln'ng_chamber, and means in the connec-.
ing chamiber. - - R ~ tion between the_pipestilland.thecmeking'
. 2L An oil distillin -apparatus ‘¢onipris- chamber and between the evaporator snd the
3 ings‘pipdsti.u,,icr ting chamber, means cracking chamber for ramo carbon and 35
- for .f«grcm'ik oil from the pipe still into the heavy. residues from. the oil zowing. there-

c amber, an evaporator connected through.
with: the cracking chainber, & condenser con- In testimony whereof I affix my signature,
nected with the eva: ratol, means to cop- -

20 duct condensate td the pipe still, & conduc- - HENEY L. DOHERTY.

#



-}

having a series of connected compartments,

--means for controlling the pressure in each

[H]

compartment, & ¢onnection between the

cracking chamber and the first compart- .

ment, a condenser connected: with each: com-

Dartment, means to conduct oil through the

condénsers in succession, and . introduce it

- into the pipe still, means for controlling the
pressure in the condensers, means to -

vapor

introduce. condensate from. the -condensers

_into the oil circuit passing to the pipe still,

. and a copdenser connected ‘with the crack-

20

ing chamber. : T .

" 21, An oil distilling apparatus -¢compris-
ing & pipe still, a cracking chamber, means
for foreing oil from
cracking chamber, an evaporato “connected
with the cracking chamber, a condenser con-
nected with the evaﬁbmto‘r, means to con-
duct condensate tg t e pipe still, a conduc-

the pipe still into the.

tor for leading oil. from the evaporator back
to the cracking chamber, and a condenser
‘connected with the cracking chamiber.

22. An oil distilling apparatus compris-
ing a pipe still, a cracking chamber, means
for forcing oil from the pipe still into the
cracking chamber, an evaporator, means for
leading oil from the cracking chamber tp
the evaporator, mesans for conucting residue
from ‘the evaporator back to the cracking
chamber, 4 condenser connected -with the
cracking chamber, and means in the connec-
tion between the pipe still and the cracking
chamber and between the evaporator and the
cracking chamber for removing carbon and
heavy. residues from. the oil ﬂgowing there-
through. - L '

1In testimony whereof 1 affix my signature.

HENRY L. DOHERTY,

30

35

DISCLAIMER::

1,697,674, —Henry ‘L. Doherty,

L. Dohertyj, New
dated August 31, 1035, Dj

York, N. Y. st'l'mu'nou oF O1L.. Patent
Disclaimer filed March 8, 1934, by the assignee,

: Dokerty Besearch Company.
" Hereby disclaims: : . e
_s‘a‘._) From claims 6 and 10 of said Letters Patent, any process in which oil in the
closed :ﬁ’t_:le_v circuit is subjected fp-heat otherwise ti:gu’tgm ugh previously heated
" oil whi, 1s.1troduced to the circuit. . : o L
- - (0)_From claim-21, any ap aratus in which the conductor. for leading oil from

the evaporator back to thié ¢ acking ‘chambe
" 10fhcial Gasette Morch 97, 10511

r is.connected to the pipe still:



DISCLAIMER

1,597,674 —Henry L. Dokherty, New York, N. Y. DistiratioNn oF OIL. Patent
dated August 31, 1926. Disclaimer filed March 8, 1934, by the assignee,
Doherty Research Company.

Hereby disclaims: _ . .

(@) From claims 6 and 10 of said Letters Patent, any process in which oil in the
closed cycle circuit is subjected to heat otherwise than t, ough previously heated
oil which is introduced to the circuit. . )

(6) From claim 21, any apparatus in which the conductor for leading oil from
the evaporator back to the cracking chamber is connected to the pipe still.

[Qﬁial Gazette March 27, 1984.]



