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1. Claims. 

This invention relates to the conversion of higher boiling hydrocarbon oils into lower ones 
and relates particularly to a method of distilling 
a clean cracking stock from a relatively dirty 
charge oil and cracking the clean stock, a reflux 
condensate which is formed in the process and 
the residue from the distillation step, in which 
the maximum practicable yield of a desirable 
light product having a high anti-knock value 
from the charge Stock with a minimum yield of 
gaS and Carbon is obtained. 
The invention broadly contemplates a method 

of Cracking petroleum oils in a coil and drum 
type of apparatus, where a relatively dirty higher 
boiling oil. Such as unclean gas oil or topped 
Crude is separated by distillation into a clean 
Vaporous gas oil fraction and a residual fraction 
in the presence of hot, vapors evolved in the 
process, the vapors are dephlegmated, a result 
ant clean Condensate is heated to a Conversion 
temperature in the coil, the residual fraction of 
the charge is conmingled with the heated clean 
fraction and the mixture is transferred to a 
plurality of reaction vessels where it is further 
cracked and vaporized. 
The invention is especially adapted to a con 

We'Sion process in Which Substantially no liquid 
is carried in the reaction vessels. This process, 
popularly known as low liquid level Cracking, 
is one in which both liquid phase and vapor 
phase cracking is effected simultaneously in the 
same zone. It is capable of being practiced at 
a higher temperature than is ordinarily em 
ployed in liquid phase cracking, and accord 
ingly yields a product having a much higher 
anti-knock value. It is also capable of being 
practiced at somewhat lower temperature than 
true vapor phase cracking and avoids high gas 
losses which usually attend the latter. 

It has been found that the class of charge 
Stock Which is suitable for cracking in the liquid 
phase tends to precipitate and deposit coke in 
the heater coil at the higher temperature en 
ployed in low liquid level operation. Therefore 
one of the main objects of the present invention 
is to develop within the System a stock cleaner 
than that charged to the ordinary liquid phase 
cracking process from a relatively dirty charge 
Stock. The present invention makes it possible 
to charge any petroleum oil containing an ap 
preciable amount of crackable or gas oil con 
stituents to a cracking System and evolve there 
from a clean desirable cracking stock, and crack 
the stock under Such conditions as to produce 
a desirable yield of superior quality motor fuel. 

(C. 196-58) 
It is not desirable to discharge an appreciable 

quantity of crackable constituents of the charge 
oil from the system, even tho it is quite unclean, 
before it has been subjected to appropriate 
cracking conditions. Thus a further object of 5 
my invention is to Subject the residual fraction 
of the charge oil to suitable cracking conditions 
so as to effect such conversion of it into lighter 
products as is practicable. 
These and other objects and advantages of my 10 

invention will be better understood by referring 
to the following description, taken in connection 
With the accompanying drawing the Single figure 
of which illustrates in diagrammatical elevation 
a preferred form of apparatus for practicing the 15 
invention. 

is a furnace; 2, 3, and 4 are reaction vessels, 
5 is a combination reaction Wessel and Scrubber, 
6 is a dephlegmator, is a reflux condenser, 8 
is a final condenser and 9 is an accumulator drum. 20 
A line 5 may conduct the fresh charge Oil 

to preheater coils f6 and 7 which are situated 
in the reflux condenser and the dephlegmator 
6, respectively, or by-pass either or both of them 
by manipulation of valves 20, 2, 22, and 23, 25 
and in to the upper portion and/or lower por 
tion of the Wessel 5. 
A vapor line 30 connects the upper portion 

of vessel 5 with the lower portion of dephlegma 
tor 6. A pump 32 takes suction thru a line 3 30 
from the bottom of dephlegmator 6 and dis 
charges thru a line 33 into a heater coil 35 situ 
ated in the furnace . A branch line 34 con 
nected to the discharge side of the pump 32 
serves to conduct a regulated quantity of reflux 35 
or scrubbing oil to the uppermost portion of the 
vessel 5. 
A transfer line 40 leads from the outlet of the 

heater coil 35 to the upper portion of the reaction 
vessel 2 and lines 4, 42, and 43 connect the lower 40 
portions of vessels 2 and 3, the upper portions of 
vessels 3 and 4, and the lower portions of Ves 
sels 4 and 5, respectively. A pump 45 takes suc 
tion on the bottom of vessel 5 thru a line 46 and 
discharges into the transfer line 49 thru a line 4 45 
While drain lines 59, 5E, 52, and 53 lead from 
the bottoms of the vessels 2, 3, 4, and 5 to a 
common header 55. 
A vapor line 60 connects the upper portion of . . 

the dephlegmator 6 with the reflux condenser 50 
while a condensate run-back line 6 is provided 
also interconnecting the two vessels. A final va 
por line 82 conveys vapor from the condenser 7 
thru the final condenser coil 8 to the accumulator 
9 which has a liquid outlet 63 and a gas outlet 64. 55 



10 

20 

30 

40 

45 

50. 

55 

60 

65 

70 

s 

2 
When beginning to operate a sufficient amount 

of clean oil may be drawn thru a pipe 29 from 
a source not shown and pumped into the heater 
35. After operating conditions are established 
a Switch may be made to the fresh charge oil. 

In a preferred mode of operation a fresh 
charge oil, which may be a relatively dirty gas 
oil or a topped crude, is charged thru the pre 
heaters 6 and 7 and emerging therefrom at a 
temperature of approximately 700° F. is split 
between the upper and lower portion of the vessel 
5. That portion of the fresh charge oil which is 
delivered to the bottom of the vessel 5 is intro 
duced below the Surface of the Small body of 
liquid carried therein which is ordinarily only 
enough to insure a liquid Seal so that no vapors 
are withdrawn from this vessel. That portion of 
the charge which is discharged to the upper 
portion of the vessel 5 is delivered at about a mid 
point of a Series of baffle plates which serve to 
distribute the liquid in a film-like manner to ef 
fect maximum contact with the hot vapors now 
ing upward towards the outlet pipe 39. 
Vapors leaving the vessel 5 at a temperature of 

about 810 F. are conducted thru the line 32 into 
the dephlegmator 6 where dephlegmation is ef 
fected to produce an overhead vapor and a reflux 
condensate. The reflux condensate, Which is 
cooled Somewhat in the lower portion of the de 
phlegmator 6 by heat interchange with the charge 
oil being passed thru the preheater section , 
is withdrawn therefron at a temperature of about 
750 F. and pumped into the heater coil 35 where 
the temperature is raised to about 960 F. 
Such portions of oil as are condensed out and 

as remain liquid in the vessel 5 are Withdrawn 
therefrom at a temperature of approximately 
800 F. by the pump 45 and are discharged into 
the transfer line 49 near the outlet from the heat 
er coil. 
The thus combined highly heated clean charg 

ing stock and somewhat cooler residue from the 
vessel 5, having an average temperature of about 
880 F. is delivered into the upper portion of the 
vessel 2. A large portion of the products remain 
ing liquid at the entry to the vessel 2 are in 
mediately flashed into vapor. Some atomization 
of the liquid also occurs due to the vaporiza 
tion and rapid separation of portions of the 
oil from the main stream being introduced into 
the vessel 2. A pressure of about 400 pounds per 
square inch is preferably maintained in the first, 
vessel and throughout the remainder of the sys 
ten. 
The vapors and entrained or Suspended finely 

divided liquid particles are passed thru the Wes 
sels 2, 3, and A and into 5 by the connecting lines 
4, 42, and 43 while liquid portions being de 
posited in the bottoms of vessels 2, 3, and 4 are 
preferably drawn off as they are deposited. In 
Some cases it may be desirable to maintain such 
an amount of liquid in the vessel 2 as to overflow 
Small quantities of it thru the line 4 to the 
vessel 3. In the vessels 3 and 4, however, it will 
ordinarily be preferable to carry only enough 
liquid to insure that no vapors are Withdrawn 
from those vessels. 
The hot vapors entering the vessel 5 move up 

Wardly encountering that portion of the fresh 
charge which is dropping down from the baffles 
above. Cooling and condensation of the Vapors 
and heating and vaporization of the fresh charge 
is effected by the interchange of heat between 
the hot vapors and cooler charge oil. 
After encountering the charge oil, the upward 

2,016,948 
ly moving vapors encounter the clean scrubbing 
oil which is delivered to the uppermost of the baf 
fies thru the line 34, as previously described, and 
are still further cooled and cleansed and finally 
emerge Substantially free of carbonaceous or 5 
dirty material thru the line 3. Altho no specific 
provision is made for Such it nay be found de 
sirable to cool the scrubbing oil delivered to the 
top of the vessel 5 after it leaves the pump 32 
and before it is discharged into the vessel in 10 
order to reduce the amount of oil to be handled. 
That portion of the oil which fails to vaporize 

and that which remains condensed in the vessel 
5 is deposited in the bottom thereof in contact 
with that portion of the cooler fresh oil being 15 
delivered thereto. The amount of cooling Sup 
plied here should be at least Sufficient to lower 
the temperature of the combined oils below where 
advanced cracking or cracking to pitch or coke 
of the least refractory constituents occur. It is 20 
in fact preferable to maintain only a ternperature 
at which cracking of the heavier less refractory 
constituents begins and at which substantially 
all of the lighter more refractory constituents of 
the oil will have become vaporous at the pressure 25 employed. 
The vapors developed from the charge oil de 

livered to the botton of the vessel are added to 
those noving upwardly to the top of the vessel 
While the remaining liquid is withdawn thru the 30 
line 46, as previously described. 
The Warm vapors conveyed thru the line 30 to 

the dephlegmator 3 are subjected therein to any 
conventional method of fractionation in the first 
Stages of which heat is interchanged between 35 
them and the fresh charge which is being passed 
thru the preheater coil B. The fractionated wa 
pors are passed thru the reflux condenser , where 
the heaviest portions are condensed by heat inter 
change with the fresh charge which is being 
passed thru the coil 6. The final vapor is con 
ducted thru the line 2 to the final condenser 3 
and to storage while a portion condensed in the 
condenser is returned to the upper portion of 
the dephlegmator 6 thru the line 6 as a reflux 
coolant. 
In the mode of operation which is described 

herein the approximate temperatures given are 
well above the economical and practicable oper 
ating limits of a liquid phase cracking operation, 
that is one where sizable bodies of liquid are 
maintained in reaction vessels such as 2, 3, 4, 
and 5. By maintaining temperatures of these 
higher orders it is possible to produce an ultimate 
distillate which has a relatively high anti-knock 
value and because of the shorter times of reac 
tion in the reaction vessels of a combined vapor 
and finely divided suspended liquid particles, as 
compared with only bodies of liquid, no secondary 
or advanced Cracking in which pitchy or coky 
bodies and non-condensable gases are ordinarily 
formed has time to occur. On the other hand, 
as the rate of cracking is greater at these higher 
temperatures, a yield of lighter products based 
on the fresh charge Will be obtained which is as 
good economically Speaking as that obtained 
from an average liquid phase conversion. 

It is pointed out, however, that in order to 
maintain these desirable high temperatures it is 
necessary to provide a cracking Stock, that is, 
the oil passed thru the heater coil 35, which is 
much cleaner than the usual charge oil for a coil 
heater in a coil and drum type apparatus where 
cracking in the liquid phase. This is because a 
relatively unclean cracking stock contains con 
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stituents which are not capable of being subject 
ed to the higher order of temperatures main 
tained in my coil without readily precipitating 
cokey particles which deposit in the coils and 
greatly shorten the time of a single continuous 
Operation. 
The formation of these bodies is believed to 

be due largely to advanced or secondary crack 
ing of the less refractory of the heavier con 
Stituents of the dirtier oils and be also due to some 
substance which may be present in the oil tending 
to promote the formation of coke at the rapid 
rate of reaction that occurs in the coil at the 
higher temperature employed. 
In my invention the high temperature to which 

the clean cracking stock is heated in the coil 
is immediately quenched or lowered by the addi 
tion of a Somewhat cooler oil Which includes the 
previously referred to SOmewhat less refractory 
constituents which have been separated from the 
cleaner fractions of the fresh charge oil. This 
temperature is only lowered however to one 
at which a desirable further reaction of all of 
the oil being treated Will Continue at a Somewhat 
slower rate and the combined oil thus undergoing 
treatment is delivered into the reaction vessels 
for further time of digest as has been previously 
described. 
The addition of the further crackable some 

what cooler material to the hotter material, Which 
when in the coil is being decomposed at a faster 
rate, serves not only to lower the temperature 
and thus reduce the rate of decomposition but 
also acts as a Solvent it is believed for incipient 
pitchy or cokey particles and gas which may be 
present in the highly heated oil from the coil 
and which would doubtless evidence itself posi 
tively in the reaction vessels if this quenching 
solvent oil were not added at a stage before addi 
tional secondary reaction begins. 
A suitable clean cracking stock for passing 

heating coil 35 may be a gas oil having a StraW 
or light straw color or an oil of 15-20 on the A2' 
cell, Lovibond scale; however, the use in this 
stage of other relatively clean cracking Stocks 
is not precluded. 
While a preferred mode of operation has been 

described herein in detail it is to be understood 
that neither this form nor the approximate tem 
peratures given are intended to serve as a limita 
tion to the spirit and scope of my invention which 
is believed to be adequately defined and limited 
by the appended claims. 

I claim: 
1. The process of cracking hydrocarbon oil that 

comprises subjecting a condensate oil to high 
cracking temperature in transit through a heat 
ing coil to effect a high rate of cracking adapted 
to cause the formation of constituents of high 
anti-knock quality, passing the resultant Cracked 
products into an enlarged reaction Zone main 
tained at cracking temperature under Superat 
mospheric pressure wherein cracking is continued 
and separation of vapors from liquid occurs, paSS 
ing the separated vapors at a cracking tempera 
ture into a distilling chamber wherein Separa 
tion into vapors and liquid occurs, passing the 
latter vapors at a cracking temperature to a frac 
tionating tower wherein the vapors are subjected 
to fractionation to form a condensate, conduct 
ing said condensate to aforesaid heating coil, 
passing fresh charging stock in indirect heat 
exchange with vapors in a higher temperature 
Section of Said fractionating tower and introduc 
ing the charging Stock thus preheated into said 

3. 
distilling chamber wherein the charging stock 
is subjected to distillation at a temperature 
Within the cracking range, withdrawing resultant 
liquid residue from said distilling chamber and 
combining it with the highly heated products 5 
discharged from aforesaid heating coil so that 
the combined products are in contact in said 
enlarged reaction zone to thereby increase the 
rate of cracking on the constituents of said liq 
luid residue and decrease the rate of cracking 10 
On the constituents from said heating coil and 
initing the time of reaction on the residual con 
Stituents of Said liquid residue by withdrawing 
liquid from said enlarged reaction zone at a rate 
adequate to prevent the accumulation of liquid 15. 
therein. 

2. The process of cracking hydrocarbon oil that 
Comprises subjecting a condensate oil to high 
Cracking temperature in transit through a heat 
ing coil to effect a high rate of cracking adapted 20 
to cause the formation of constituents of high 
anti-knock quality, passing the resultant cracked 
products into an enlarged reaction zone main 
tained at Cracking temperature under superat 
InoSpheric preSSure wherein cracking is continued 25 
and Separation of vapors from iiquid occurs, pass 
ing the Separated vapors at a cracking tempera 
ture into a distilling chamber wherein separation 
into vapors and liquid occurs, passing the latter 
Vapors at a cracking temperature to a fractionat- 30, 
ing tower wherein the vapors are subjected to 
fractionation to form a condensate, conducting 
Said condensate to aforesaid heating coil, heating 
fresh charging Stock to a temperature approxi 
mating a mild cracking temperature and intro- 35. 
ducing it thus preheated into said distilling cham 
ber wherein it is subjected to distillation at a tem 
perature within the cracking range, withdrawing 
resultant liquid residue from said distilling cham 
ber and combining it with the highly heated prod 
lucts discharged from aforesaid heating coil so 
that the combined products are in contact in said 
enlarged reaction Zone to thereby increase the 
rate of Cracking on the constituents of said liquid 
residue and decrease the rate of cracking on the 45 
constituents from said heating coil and limiting 
the time of reaction on the residual constituents 
of Said liquid residue by withdrawing liquid from 
Said enlarged reaction Zone at a rate adequate to 
prevent the accumulation of liquid therein. 50 

3. The process of cracking hydrocarbon oil 
that comprises subjecting a condensate oil to high 
Cracking temperature in transit through a heat 
ing coil to effect a high rate of cracking adapted 
to cause the formation of constituents of high 55 
anti-knock quality, passing the resultant cracked 
products into an enlarged reaction zone main 
tained at cracking temperature under superat 
mospheric pressure wherein cracking is continued 
and separation of vapors from liquid occurs, pass- 60 
ing the Separated vapors at a cracking tempera 
ture into a distilling chamber wherein separa 
tion into vapors and liquid occurs, passing the 
latter vapors at a cracking temperature to a frac 
tionating tower wherein the vapors are subjected 65 
to fractionation to form a condensate, conduct 
jing Said condensate to aforesaid heating coil, 
heating fresh charging Stock to a temperature ap 
proximating a mild cracking temperature, de 
phlegmating vapors in said distilling chamber with to 
the charging Stock thus preheated whereby down 
flowing Un Vaporized politions thereof, are Sub 
jected to increasing temperatures within the 
Cracking range, withdrawing resultant liquid 
residue from said distilling chamber and com- is 
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4. 
bining it. With the highly heated productS dis 
charged from aforesaid heating coil so that the 
combined products are in contact in Said en 
larged reaction zone to thereby increase the rate 
of cracking on the constituents of said liquid 
residue and decrease the rate of cracking on the 
constituents from said heating coil and limiting 
the time of reaction. On the residual constituents 
of said liquid residue by withdrawing liquid from 
said enlarged reaction zone at a rate adequate 
to prevent the accumulation of liquid therein. 

4. The process of cracking hydrocarbon oil 
that comprises subjecting a condensate oil to high 
cracking temperature in transit through a heat 
ing coil to effect a high rate of cracking adapted 
to cause the formation of constituents of high 
anti-knock quality, passing the resultant cracked 
products into an enlarged reaction Zone main 
tained at cracking temperature under Superat 
mospheric pressure wherein cracking is continued 
and separation of vapors from liquid occurs, pass 
ing the separated vapors at a cracking tempera 
ture into a distilling chamber wherein separation 
into vapors and liquid occurs, passing the latter 
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5 vapors at a cracking temperature to a fraction 
ating tower wherein the vapors are subjected to 
fractionation to form a condensate, passing fresh 
charging stock in indirect heat exchange with 
vapors in a higher temperature section of Said 
fractionating tower and introducing the charging 
stock thus preheated into said distilling chamber 
wherein the charging stock is subjected to distil 
lation at a temperature within the cracking range, 
withdrawing resultant liquid residue from said 
distilling chamber and combining it with the 
highly heated productS discharged from afore 
said heating coil so that the combined products 
are in contact in said enlarged reaction Zone to 
thereby increase the rate of cracking on the con 
stituents of said liquid residue and decrease the 
rate of Cracking on the Constituents from Said 
heating coil and limiting the time of reaction on 
the residual constituents of Said liquid residue by 
withdrawing liquid from said enlarged reaction 
zone at a rate adequate to prevent the accumu 
lation of liquid therein While permitting the Sep 
arated vapors a further time of digest at a crack 
ing temperature before delivering them to said 
distilling chamber. 

5. The process of cracking hydrocarbon oil 
that comprises introducing charging stock into a 
cracking and distilling Zone to dephlegmate va 
pors therein and subjecting the products therein 
to distillation to effect a separation into vapors 

60 
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and a residue, maintaining a cracking tempera 
ture throughout said cracking and distilling Zone 
involving a temperature of the order of 800° F. to 
which the residue is subjected therein, passing the 
separated vapors to a fractionating Zone and Sub 
jecting them to fractionation therein to form a 
condensate, passing said condensate through a 
heating coil wherein the condensate oil is Sub 
jected to a high cracking temperature to effect a 
high rate of cracking, withdrawing said residue 
from the cracking and distilling Zone and bring 
ing the withdrawn residue, without further heat 
ing or digestion, directly into contact with the 
stream of heated condensate oil passing from Said 
heating coil to intimately commingle the residue 
with the hot products from the heating coil iria, 
contacting Zone, maintaining the contacting ZOne 
at a high cracking temperature of an Order 
adapted for the formation of constituents of high 
anti-knock quality and at which conversion of 
residual constituents into coke would ordinarily 

2,016,948 
occur, limiting the time of reaction on Such resid 
ual constituents by rapidly withdrawing the resi 
due as a liquid from the contacting ZOne SO that 
no Substantial conversion to coke occurs therein 
and passing evolved vapors from the contacting 
Zone to aforesaid distilling and cracking ZOne. 

6. The process of cracking hydrocarbon oil that 
comprises introducing charging Stock into a 
cracking and distilling zone to dephelgmate was 
pors therein and Subjecting the products therein 
to distillation to effect a separation into vapors 
and a residue, maintaining a cracking tempera 
ture throughout said cracking and distilling ZOne, 
passing the separated vapors to a fractionating 
Zone and subjecting them to fractionation there 
in to form a condensate, passing said condensate 
through a heating coil wherein the condensate 
oil is subjected to a high cracking temperature to 
effect a high rate of cracking, withdrawing Said 
residue from the cracking and distilling Zone and 20 
bringing the withdrawn residue, without further 
heating or digestion, directly into contact With 
the stream of heated condensate oil passing from 
said heating coil to intimately commingle the 
residue with the hot products from the heating 25 
coil in a contacting Zone, maintaining the con 
tacting Zone at a high cracking temperature 
adapted for that type of cracking characteristic 
of temperatures of the order of 880° F. result 
ing in the formation of constituents of high anti 
knock quality, maintaining a material Superat 
mospheric pressure in the contacting ZOne, rap 
idly withdrawing liquid constituents from the 
contacting zone so as to prevent the accumulation 
of a body of liquid therein while permitting the 
evolved vapors a further time of reaction at said 
high cracking temperature and passing the va 
pors to aforesaid distilling and Cracking Zone. 

7. The process of converting higher boiling hy 
drocarbon oils into lower boiling ones that com 
prises heating a condensate oil to high cracking 
temperature in transit through a heating coil, 
discharging the heated oil from the heating coil 
and passing it at a high cracking temperature 
into an enlarged cracking Zone maintained at 453 
cracking temperature wherein separation of va 
pors from liquid occurs, introducing oil into Said 
enlarged cracking zone at a temperature lower 
than that of said condensate oil discharged from 
said heating coil to thereby lower the temperature 50 
of reaction therein as well as subject the cooler 
oil to cracking therein, withdrawing separated 
liquid from the enlarged cracking Zone at a rate 
adequate to prevent the accumulation of a body 
of liquid therein, passing separated vapors to a 553 
Secondary cracking ZOne wherein the Vapors are 
maintained at a cracking temperature to effect 
further cracking of the vaporous constituents, 
bringing liquid oil into contact with vaporous 
constituents undergoing cracking to dephlegmate 
the vapors while still imaintaining them at Crack 
ing temperature, passing the vapors to a frac 
tionating zone and subjecting them to fractiona 
tion therein to separate out a final light distillate 
and a reflux condensate and conducting said 65 
reflux condensate to said heating coil. 

8. The process of converting higher boiling 
hydrocarbon oils into lower boiling ones that com 
prises heating a condensate oil to high cracking 
temperature in transit through a heating coil, 70 
discharging the heated oil from the heating coil 
and passing it at a high Cracking temperature into 
an enlarged cracking Zone maintained at Crack 
ing temperature wherein separation of vapors 
from liquid occurs, introducing oil into said en- 75. 
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larged cracking zone at a temperature lower than 
that of Said condensate oil, discharged from Said 
heating coil to thereby lower the temperature of 
reaction therein as well as Subject the cooler oil 
to cracking, withdrawing separated liquid from 
the enlarged cracking Zone at a rate adequate to 
prevent the accumulation of a body of liquid 
therein, passing the Separated vapors to a Sec 
Ondary Cracking Zone comprising a plurality Of 
chambers through which the vapors undergoing 
cracking pass successively, introducing liquid oil 
into contact With the Vapors in the last of Said 
cracking chambers to dephlegmate the vapors 
therein maintained at cracking temperature, 
passing the vapors to a fractionating zone and . 
subjecting them to fractionation therein to Sep 
arate out a final light distillate and a reflux con 
densate and conducting said reflux condensate 
to said heating coil. 

9. The process of converting higher boiling 
hydrocarbon oils into lower boiling ones that com 
prises heating a condensate oil to high cracking 
temperature in transit through a heating coil, 
discharging the heated oil from the heating coil 
and passing it at a high cracking temperature into 
an enlarged cracking Zone maintained at Crack 
ing temperature wherein Separation of vapors 
from liquid occurs, introducing oil into said en 
larged cracking Zone at a temperature lower than 
that of Said condensate oil discharged from Said 

5 
heating coil to thereby lower the temperature 
of reaction therein as well as Subject the cooler 
oil to cracking, withdrawing Separated liquid 
from the enlarged cracking Zone at a rate ade 
quate to prevent the accumulation of a body of is 
liquid therein, passing separated vapors to a 
Secondary cracking ZOne Wherein the vapors are 
maintained at a cracking temperature to effect 
further cracking of the vaporous constituents, 
bringing liquid oil into contact with vaporous 10 
constituents undergoing cracking to dephlegmate 
the vapors while still maintaining them at Crack 
ing temperature, passing the vapors to a frac 
tionating zone and subjecting them to fractiona 
tion therein to separate out a final light distillate 15 
and a reflux condensate, conducting Said reflux 
condensate to said heating coil, and withdrawing 
liquid from Said Secondary cracking ZOne and 
conducting it to Said enlarged cracking Zone. 

10. The process according to claim 7 in which 20 
the lower temperature oil introduced to said en 
larged cracking ZOne is charging Stock heated to 
a moderate cracking temperature. 

11. The process according to claim 7 in which 
the lower temperature oil introduced to said en- 25 
larged cracking Zone is liquid oil resulting from 
the dephlegmation of the Vaporous constituents 
undergoing cracking in Said Secondary cracking 
ZOle. 
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