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UNITED STATES PATENT office 
MANUFACTURE OF ANTEKNOCK GASOLINE 
Luis de Florez, Pomfret, Conn., assignor to The 
Texas Company, New York, N. Y., a corpora 
tion of Delaware 

Application June 29, 1934, Serial No. 732,986 
Claims. 

This invention relates to the manufacture of 
gasoline of superior anti-knock value. 
The invention contemplates the reforming of 

gasoline having no appreciable anti-knock value, 
6 or having a low anti-knock value, into gasoline 

of Superior anti-knock value and may be prac 
ticed in conjunction with a cracking process in 
which higher boiling hydrocarbon oils are con 
verted into lower boiling ones or, it may be prac 

10 ticed on gasoline material alone. 
In practicing the invention in connection with 

the cracking of a higher boiling stock into a 
lower boiling product such as gasoline, gasoline 
or naphtha having a relatively low anti-knock 

15 value, such as straight-run gasoline which may 
be present in charging stock for the process 
and/or tar stripper distilate resulting from 
stripping the residual products from the crack 
ing zone may be added to the higher boiling 

20 charging stock, such as gas oil, for introduction 
into a cracking and reforming zone so that the 
gasoline constituents may be transformed into 
products of increased anti-knock value while at . 
the same time the gas oil or higher boiling con 

25 stituents may be converted into lower boiling 
products of the gasoline boiling range. 

In one of its more specific aspects, the invention 
contemplates a process in which gasoline constit 
uents are added to a cycle stock being cycled to 

30 the cracking zone or in which the fractionation 
resulting in the production of such cycle stock is 
modified or controlled in such a way as to insure 
that the cycle stock will contain material quanti 
ties of gasoline constituents. 
In another aspect of the invention a gasoline 

charging stock may be charged to a heating zone 
wherein it is subjected to a Sufficient tempera 
ture to effect a transformation into products of 
increased anti-detonating qualities and products 

40 of the reaction subjected to distillation and frac 
tionation to form a cycle condensate adapted for 
returning to the reforming zone, the fractiona 
tion being carried on in such a way that the cycle 
condensate may contain material quantities of 

45 gasoline constituents. 
In another phase of the invention, off-grade 

naphtha or gasoline produced from the process 
which normally possesses undesired motor 
knocking properties, with or without being first 

50 stripped of lighter ends, is cycled to the cracking 
zone and subjected to treatment resulting in ma 
terial improvement in anti-knock properties 
thereof. 
As an additional feature the invention con 

65 templates a process in which the fresh charging 

35 

(C1, 196-48). 
oil containing gasoline constituents such as crude 
or reduced crude or gas oil containing, gasoline 
constituents is introduced into the fractionating 
Zone of a stripping chamber employed for strip 
ping the residual products from the cracking zone 
S0 that the gasoline constituents of the fresh 
charge are vaporized and are condensed with 
the gasoline constituents stripped from the 
residual products and in which the gasoline dis 
tillate so formed, which normally possesses low 
anti-knock characteristics, is cycled to the 
cracking zone for transformation into gasoline 

5 
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products possessing materially improved anti 
knock properties. 
Another feature of the invention consists in 

introducing the vapors to be fractionated to an 
intermediate point of the fractionating tower 
employed in producing the cycle condensate and 
carrying on the operation in the tower in such 
a manner that the bottom of the tower, wherein 
the final pool of reflux condensate accumulates, 
may be at a temperature below the maximum 
temperature obtaining in the tower to thereby 
increase the solubility factor of the higher boil 
ing hydrocarbons for the hydrocarbons of the 
gasoline boiling range so that the cycle conden 
Sate withdrawn from the tower will contain ma 
terial quantities of gasoline constituents. 
The invention will be understood from the 

following detailed description thereof, reference 
being had to the accompanying drawing which is 
a diagrammatic view in elevation of a particular 
embodiment of the invention. 
In the drawing to is a heating or cracking 

coil discharging into a cracking still . . A vapor 
line f2 extends from the cracking still to a frac 
tionating tower 3 which may be a bubble tower. 
A condenser 4 is provided for condensing the 
overhead vapor fraction from the tower 3, which 
Condensate is collected in a receiving drum (5. 
A pump 6 serves to remove cycle condensate 
from the tower 3 and pass it through line 7 to 
the heating coil 0. 

Unvaporized residual products are withdrawn 
from cracking still through line f8 provided 
with a pressure reducing valve 9 and introduced 
into the stripping chamber 20 wherein further 
vaporization of the residual products is effected, 
preferably by contained heat of the products 
under a pressure materially below that main 
tained in the still chamber . The upper por 
tion of the chamber 20 is provided with suitable 
fractionating elements such as baffle plates or 
bubble trays so that the vapors released from the 
residual products are Subjected to dephlegma 
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tion or fractionation to condense heavier constit 
ents thereof. 
The uncondensed vapors containing gasoline 

components are withdrawn from chamber 2 
through line 2 leading to a condenser box 22 
wherein the gasoline constituents are condensed. 
After passing through the condenser box the 
products are discharged into a receiver 2 where 
in liquid and gaseous products separate. 
Two different methods of introducing the raw 

charging stock to the system are indicated in the 
drawing. In one method the fresh charging 
stock is introduced into an intermediate section 
of the fractionating zone in the upper portion of 
stripping chamber 2 by means of pump 24 and 
charging line 2. In the other method the fresh 
charge may be introduced by means of pump 2 
and charging line 2 directly into the line f 
leading from the tower to the heating coll O. 
The two methods of charging may be used as 
alternatives or both may be used concurrently as 
desired. . . 
The charging oil introduced into the stripping 

chamber 2 may be a crude, reduced crude or gas 
oil and may, and preferably does, contain gaso 
line components. The charging stock introduced 
into line 7 through charging line 2 should be a 
clean condensate stock relatively free of dirty, 
coke-forming, residual products normally present 
in crude oil and may or may not contain hydro 
carbons within the gasoline range. 

the fresh charging stock introduced into the 
stripping chamber 2 is heated to a distilling tem 
perature by the hot vapors released from the 
residual products withdrawn from the cracking 
still so that lighter constituents of the fresh 
charge including gasoline components are vapor 
zed. 
The undistilled constituents of the fresh charge 

introduced into chamber 2 and the Condensed 
heavier constituents of the vaporized residual 
products and fresh charge are collected on trap 
out tray 2 located in chamber 2 below the 
point of entry of the fresh charging stock and 
are withdrawn from the chamber 2 through line 
29 provided with a pump which forces these 
products into a primary dephlegmating zone in 
the upper part of the cracking chamber in 
which they serve to reflux the vapors evolved in 
the cracking still before the vapors pass to the 
fractionating tower f. the fresh charging stock 
so introduced into still in flowing downwardly 
therethrough is subjected to distillation and/or 
cracking by the heat imparted to it from the 
highly heated cracked products from coil 0. 
A line. 3 is indicated for introducing gasoline 

or naphtha stock into the lower part of the frac 
tionating tower . The line 3 is branched, one 
branch S2 extending to a trap-out tray located 
at an intermediate point in the tower f, and 
another branch provided with a pump 
which serves to introduce additional gasoline or 
naphtha stock. 
As shown, this additional gasoline or naphtha. 

stock may consist in whole of distillate recovered 
from the stripping operation or may also include 
straight run gasoline from the fresh stock dis 
titled in the upper portion of tower 2 and/or 
additional gasoline stock from an extraneous 
source. According to one mode of operation the 
total gasoline distillate from the stripping opera 
tion is collected in the receiver 23 and a part or 

75. 

all of this gasoline or naphtha fraction is then 
passed through line and branch line 87 to line 
4. In accordance with this mode of operation 

s,180,855 
prefer to pass the gasoline or naphtha from the 

stripping operation through line 4, pump 35 and 
line to the fractionating tower 3 wherein the 
lighter ends may be vaporized. However, if de 
sired, for example when the gasoline or naphtha, 
distillate from the stripping operation contains a 
relatively large proportion of heavy ends, a por 
tion or all of this distillate may be transferred 
from line 34 through lines 38, 39, pump 40, and 
line 7, directly to the heating coil B. 
According to another mode of operation the 

temperature in the upper part of the stripping 
chamber 20 is controlled to condense the heavier 
ends of the gasoline or naphtha fraction and a 
trap-out tray is provided in the upper end of 
the chamber for collecting this heavy naphtha, 
fraction. The fraction thus collected may be 

O 
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withdrawn from the trapout tray through line 
2 and passed through lines 39 and directly 

to the heating coil 0 or through lines 38, 34 and 
8 to the tower 3. In carrying out this mode 
of Operation uncondensed vapors from the strip 
ping chamber 20 containing the lighter ends of 
the gasoline are passed through line 2 and con 
denser 22 to the receiver 23 and may be cycled to 
the fractionating tower 3 in the manner herein 
before described or may be withdrawn from th 
system through line 4. 

In a preferred manner of practicing the in 
vention, a suitable charging stock of the char 
acter hereinbefore specified, is introduced to the 
system by either or both of the pumps 24 and 26 
and the oil is subjected to cracking in the coil 
and in the cracking still . The still may be 
held under approximately the same pressure as 
that of the coil 0 or the pressure may be reduced 
in the still . The evolved vapors pass from the 
st to the fractionating tower 3 wherein they 
Rre fractionated to separate out the cycle stock, 
which is passed to the heating coll, and a vapor 
fraction which is condensed in the condenser 4 
and collected as a light distillate in the receiver 
S. Cooling is preferably supplied to the upper 

part of the tower 3, such as by pumping back a 
portion of the distillate collected in the receiver 

or 28 so as to regulate the end point of the 
product desired to be collected in the receiver. 
This end point may for example be 400 F. or 
any other suitable temperature for the particular 
gasoline or naphtha product desired. m 
The gasoline material introduced into the lower 

portion of the tower 3 preferably consists pre 
dominantly. of components boiling within the 
higher boiling range of gasoline. 
ample the fraction directed through line 3 to 
the final pool of condensate in the tower S may 
consist mainly of constituents boiling within a 
range of 300 F. to 400-450° E. By thus posi 
tively admitting into this final pool of condensate 
constituents of the gasoline range, and more par 
ticularly components within the higher boiling 
range of gasoline, an equilibrium condition may 
be established tending to the retention in the 
pool of gasoline constituents and particularly 
the heavier fractions of gasoline. 

In Order to obtain the maximum solution effect 
it is desirable that agitation of the pool of con 
densate be avoided and that the pool be blanketed 
as far as possible against evaporation. The provi 
sion of one or more trays, as at 44, intermediate 
the pool of condensate and the point of entry of 
the vapors into the tower promotes this effect. 
The use of superatmospheric pressure in the 
tower increases the solution effect and the tower 

Thus for ex 
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may be held under several hundred pounds pres 
Sure, 
The fractionating operation carried on in the 

tower 3 may be so conducted that the tempera 
ture in the bottom of the tower beneath the trays 
44 is lower than the maximum temperature ob 
taining in the tower. Thus the point of maxi 
num, temperature in the tower may be at the 
point of entrance of the vapors from the vapor 
line 2 with a progressive decrease in tempera 
ture upwardly through the tower, while the bot 
tom pool of condensate in the tower is main 
tained at a lower temperature than that of the 
intermediate point where the vapors enter the 
tower, by reason of the relatively cool gasoline 
constituents introduced through line 3 from an 
intermediate point in the tower and/or from the 
other sources as has been explained. The tem 
perature in the botton of the tower may, for 
example, be about 550 F. to 650 F. by cooling 
the bottom of the tower in this way, the solution 
effect of the higher boiling constituents for the 
gasoline constituents and particularly for the 
heavier fractions of gasoline is increased. It may 
be observed that even though the temperatures 
employed may be above the boiling range of the 
gasoline constituents, nevertheless by positively 
directing gasoline constituents to this relatively 
cool pool of condensate, the solution factor will 
insure that considerable quantities of the gasoline, 
and especially the heavier fractions of gasoline, 
will be withdrawn in the cycle condensate. 
The temperature conditions maintained in the 

dephlegmating section of the stripping chamber 
20 will depend upon the type of operation desired 
to be carried out as before explained. When 
operating according to the first method described, 
wherein the total gasoline distillate from the 
stripping operation is collected in receiver 23, the 
temperature at the top of the chamber or tower 
20 may be controlled to produce a gasoline having 
an end point ranging from 400 to 500 F. or 
thereabouts, and when operating in accordance 
with the second method, wherein the heavy ends 
of gasoline are separately collected in trap-out 
tray 4, the temperature may be controlled to 
produce a final gasoline distillate having an end 
point ranging from 300 to 400°F. or thereabouts 
and the fraction collected in trap-out tray 4 may 
have a boiling point range of from 300 to 500' F. 
or thereabouts. As before mentioned the pres 
sure within the stripping chamber 20 is pref 
erably maintained materially lower than the 
pressure within cracking still and may range 
from atmospheric to fifty or seventy-five pounds 
per square inch. The residual products of the 
cracking operation will be withdrawn from the 
system through line 45 leading from the stripping 
chamber 20. 

60 The cycle stock withdrawn from the tower 3 
thus enriched with gasoline Constituents, par 
ticularly the higher boiling components of gaso 
line, is passed to the cracking coil 0 and still 
to be therein subjected to the cracking tempera 
ture so as to not only convert the higher boiling 
or gas oil constituents into lower boiling products 
but also to reform the gasoline constituents into 

5 

hydrocarbons of greatly increased anti-knock 
quality. It is preferable to withdraw an extremely 
clean cycle stock from the tower f3, the cleanli 
ness of which may be judged by a color test or a 
carbon residue test so that high cracking ten 
peratures, such as those of the order of 900 F. 
to 1000 F. or even higher may be employed to 
thus insure a high rate of cracking per pass and 
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to further insure that the gasoline constituents 
in the charge will be transformed or reformed into 
products of increased anti-knock value. 
In a modification of the invention, instead of 

charging a high boiling oil into the system to be is 
converted into lower boiling products, a gasoline 
or naphtha fraction may constitute the main 
charge for the purpose of reforming gasoline con 
stituents into products of increased anti-detonat 
ing properties. Thus, for example, a straight run 
gasoline or other gasoline of inferior anti-knock 
quality (including cracked gasoline), or a heavy 

O 

fraction of such gasoline, may be charged to the 
system through line 46 forming an extension of 
line 3. When conducting such a reforming op 
eration I prefer to omit the use of pumps 24 and 
26 and to introduce the gasoline or naphtha, 
charge by pump 35 to the bottom of the tower 3, 
although in Some cases it may be desirable to 
introduce some reflux, which may be gasoline or 
a higher boiling stock, into the chamber , 
which is preferably operated as a primary de 
phlegmating zone, by means of line 47, pump 
30 and line 29. The gasoline constituents may 
be subjected to temperatures, as of the order 
of 900 F. or higher, to effect the transformation 
and reformation of the hydrocarbon compounds 
into products of increased anti-knock value. 
In addition to the gasoline constituents being 

introduced to the bottom of the tower 3 by the 
pump 35, an intermediate cut consisting of gaso 
line or the heavier fractions thereof may be 
withdrawn from the tower through line 32 and 
passed into the bottom of the tower. Frac 
tionation is carried on in the tower 3 to separate 
out a final gasoline distillate of desired boiling 
range, and this product of superior anti-knock 
value may be collected in the receiver 5. 

In an example of the invention in carrying on 
the modification in which the gasoline material 
constitutes the main charging stock for the pur 
pose of reforming the gasoline constituents into 
products of increased anti-knock quality, there 
may be a Considerable reduction in pressure be 
tween the coil fo and chamber f, in which case 
this chamber serves primarily as a separating and 
primary dephlegmating chamber. Thus, for ex 
ample, the Outlet of the coil 0 may be held at 
temperatures of the order of 1050° F. undersey 
eral hundred pounds pressure and the pressure 
may be reduced in the separator to about 100 
pounds, which pressure may likewise be main 
tained on the tower f3. The temperature in the 
upper region of the separating chamber may 
be about 600°F., the temperature in the vapor 
line 2 about 550 F., and the temperature in the 
intermediate point in the tower 3 adjacent the 
point of entry of vapors from the line 2 may be 
about 500 F. When introducing the gasoline 
charging stock through the line 46, with or with 
out the addition of the intermediate cut with 
drawn through line 32, the temperature in the 
bottom of the tower 3 may be about 340° F. 
The temperature of the top of the tower 3 may 
be about 380° F. while taking off an overhead 
vapor fraction which is condensed in the con 
denser 14 which has an end point of about 400°F. 
It may be observed that when treating a gasoline 
or naphtha charging stock there will ordinarily 
be present a relatively large proportion of gas, the 70 
presence of which very materially. affects the par 
tial pressure in the fractionating tower. The 
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figures stated are given by way of example as to 
conditions of temperature and pressure obtaining 
in various parts of the apparatus which are be- as 



4. 
lieved to be satisfactory in operation but it is 
understood that the invention may be practiced 
without using the specific temperatures and 
pressures stated. 
When operating the equipment solely for re 

forming of gasoline, the stripping chamber 20 
and the appurtenant equipment connected there 
to may be dispensed with if desired. 

Obviously many modifications and variations of 
the invention, as hereinbefore set forth, may be 
made without departing from the spirit and Scope 
thereof, and therefore, only such limitations 
should be imposed as are indicated in the ap 
pended claims. 

1. In a process for producing gasoline having a 
high anti-knock value wherein hydrocarbon oil 
is subjected to conversion in a conversion zone 
maintained at a temperature adequate to convert 
higher boiling hydrocarbons into lower boiling hy 
drocarbons and to improve the anti-knock prop 
erties of gasoline constituents and wherein the 
converted products are separated into vapors and 
unvaporized residuum; the improvement which 
comprises, subjecting the separated vapors to 
fractionation in a fractionating tower to form 
an overhead gasoline distillate of high anti-knock 
value and a pool of reflux condensate at the bot 
ton of the tower, subjecting unvaporized resi 
duum to further vaporization in a separate zone, 
fractionating the vapors resulting from said last 
named vaporization in direct contact with fresh 
charging oil containing gasoline constituents 
whereby said fresh charging oil is heated by said 
vapors to distilling temperature adequate to 
vaporize higher boiling gasoline constituents 
therefron, separately collecting an overhead dis 
tillate fraction containing gasoline constituents 
from said residuum and fresh charging oil, in 
troducing said last-named distillate into said pool 
of reflux condensate, the level of said pool being 
below and spaced from the point of entry of the 
vapors and separated from direct physical contact 
with the vapors entering the fractionating tower 
so as to prevent these vapors from transmitting 
heat directly to said pool, withdrawing the mix 
ture of reflux condensate and distillate from said 
pool and cyclically passing said withdrawn mix 
ture to the conversion zone. 

2. In a process for producing gasoline having a 
high anti-knock value wherein hydrocarbon oil is 

maintained at a temperature adequate to con 
vert higher boiling hydrocarbons into lower boil 
ing hydrocarbons and to improve the anti-knock 
properties of gasoline constituents and wherein 
the converted products are separated into vapors 
and unvaporized residuum; the improvement 
which comprises, subjecting...the separated vapors 
to fractionation in a fractionating tower to form 
an overhead gasoline distillate of high anti-knock 
value and a pool of reflux condensate at the bot 
ton of the tower, subjecting unvaporized resi 
duum to further vaporization in a separate zone, 
fractionating the vapors resulting from said last 
named vaporization in direct contact with fresh 
charging oil containing gasoline constituents 
whereby said fresh charging oil is heated by said 
vapors to distilling temperature adequate to 
vaporize higher boiling gasoline constituents 
therefrom, further fractionating the vapors from 
said residuum and fresh oil to condense heavy 
components thereof including higher boiling 
gasoline constituents, separately collecting said 
higher boiling gasoline constituents, introducing 

S said last-named higher boiling gasoline con 

subjected to conversion in a conversion zone. 
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stituents into said pool of reflux condensate, the 
level of said pool being below and spaced from 
the point of entry of the vapors and separated 
from direct physical contact with the vapors en 
tering the fractionating tower so as to prevent 
these vapors from transmitting heat directly to 
said pool, withdrawing a mixture of higher boil 
ing gasoline constituents and reflux condensate 
from said pool and passing the same to the con 
version zone. 

3. A process for producing gasoline having a 
high anti-knock value which comprises heating 
a confined stream of hydrocarbon oil to cracking 
temperature adequate to improve the anti-knock 
value of gasoline constituents therein while un 
der relatively high superatmospheric pressure, 
passing the heated products to an enlarged zone 
maintained under superatmospheric pressure 
wherein the products separate into vapors and 
unvaporized residuum, subjecting the separated 
vapors to fractionation in a fractionating zone 
to form an overhead gasoline distillate of high 
antiknock value and a pool of reflux condensate 
at the bottom of the zone, passing said unvapor 
ized residuum to a zone of lower pressure wherein 
further vaporization of the residuum is effected, 
separately fractionating the vapors from said 
residuum in direct contact with fresh charging 
oil containing gasoline constituents to heat said 
charging oil to a temperature adequate to vapor 
ize higher boiling gasoline constituents therefrom, 
separately collecting an overhead gasoline distill 
late from said fresh oil and residuum, introduc 
ing said last-named distillate into said pool of 
reflux condensate, the level of said pool being 
below and spaced from the point of entry of the 
vapors and separated from direct physical con 
tact with the vapors entering the fractionating 
tower so as to prevent these vapors from trans 
mitting heat directly to said pool, withdrawing a 
mixture of said reflux condensate and distillate 
and subjecting said withdrawn mixture to said 
first-mentioned heating operation. 

4. In a process for producing gasoline having 
a high anti-knock value, the process that com 
prises passing higher boiling hydrocarbon oil 
through a heating coil wherein the oil is subjected 
to a cracking temperature to effect conversion into 
lower boiling hydrocarbons comprising gasoline 
constituents, maintaining the temperature in said 
heating coil adequate to effect transformation of 
gasoline constituents into gasoline constituents 
of increased anti-knock quality, passing the heat 
ed products from said heating coil into an en 
larged chamber wherein separation of vapors 
from unvaporized residue takes place, maintain 
ing a cracking temperature under superatmos 
pheric pressure in said enlarged chamber, sub 
jecting the separated vapors to fractionation to 
separate out a gasoline distillate of high anti 
knock quality as a final product, withdrawing un 
vaporized residue from said enlarged chamber 
and subjecting it to vaporization in a flashing 
Zone, subjecting the resultant vapors to frac 
tionation in a fractionating zone, introducing 
fresh charging stock containing gasoline con 
stituents into said fractionating zone to dephleg 
mate the vapors therein and effect vaporization 
of the gasoline constituents contained in said 
charging stock, withdrawing a fraction from said 
fractionating zone comprising combined reflux 
Condensate and unvaporized constituents of said 
charging stock and directing said fraction to said 
enlarged chamber, subjecting the vapors dephleg 
mated in said fractionating zone to further frac 
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tionation to separate out a gasoline distillate and 
directing said gasoline distillate to aforesaid 
cracking zone in admixture with said higher boil 
ing oil being converted to subject the gasoline to 
reforming therein. 

5. In a process for producing gasoline having 
a high anti-knock value, the process that com 
prises passing higher boiling hydrocarbon oil 
through a heating coil wherein the oil is sub 
jected to a cracking temperature to effect con 
version into lower boiling hydrocarbons compris 
ing gasoline constituents, maintaining the tem 
perature in said heating coil adequate to effect 
transformation of gasoline constituents into gaSO 
line constituents of increased anti-knock quality, 
passing the heated products from said heating 
coil into an enlarged chamber wherein separation 
of vapors from unvaporized residue takes place, 
maintaining a cracking temperature under super 
atmospheric pressure in said enlarged chamber, 
subjecting the separated vapors to fractionation 
to separate out a gasoline distillate. of high anti 
knock quality as a final product and a heavier 
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reflux condensate, directing said heavier reflux 
condensate to said heating coil, withdrawing un 
vaporized residue from said enlarged chamber 
and subjecting it to vaporization in a flashing 
zone, subjecting the resultant vapors to frac 
tionation in a fractionating Zone, introducing 
fresh charging stock, containing gasoline con 
stituents into said fractionating zone to dephleg 
mate the vapors therein and effect vaporization 
of the gasoline constituents contained in said 
charging stock, withdrawing a fraction from said . 
fractionating. Zone comprising combined reflux 
condensate and unvaporized constituents of said 
charging stock and directing said fraction to said 
enlarged chamber, subjecting the vapors dephleg 
mated in said fractionating zone to further frac 
tionation to separate out a gasoline distillate and 
directing said gasoline distillate to aforesaid 
cracking zone in admixture with said higher boil 
ing oil being converted to subject the gasoline to 
reforming therein. . . . ." . . 

6. In a process for producing gasoline having 
a high anti-knock value, the process that com 
prises passing higher boiling hydrocarbon, oil 
through a heating coil wherein the oil is subjected 
to a cracking temperature to effect conversion 
into lower boiling hydrocarbons comprising gaso 
line constituents, maintaining the temperature in 
said heating coil adequate to effect transforma 
tion of gasoline Constituents into gasoline con 
stituents of increased anti-knock quality, passing 
the heated products from said heating coil into 
an enlarged chamber wherein separation of 
vapors from unvaporized residue takes place, 
maintaining a cracking temperature under super 
atmospheric pressure in said enlarged chamber, 
Subjecting the separated vapors to fractionation 
in a fractionating tower maintained under super 
atmospheric pressure to separate out a gasoline 
distillate of high anti-knock quality as a final 
product and form a pool of heavier reflux con 
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a high anti-knock value, 

5 
densate, withdrawing unvaporized residue from 
said enlarged chamber and subjecting it to vapor 
ization in a flashing zone, subjecting the resultant 
vapors to fractionation in a fractionating Zone, 
introducing fresh charging stock containing gaSO 
line constituents into said fractionating ZOne to 
dephlegmate the vapors therein and effect vapor 
ization of the gasoline constituents contained in 
said charging stock, withdrawing a fraction from 
said fractionating zone comprising combined re 
flux condensate and unvaporized constituents of 
said charging Stock and directing said fraction to 
Said enlarged chamber, subjecting the vapors 
dephlegmated in said fractionating Zone to fur 
ther fractionation to separate out a gasoline dis 
tillate and introducing said gasoline distillate in 
to said pool of heavier reflux condensate, the 
level of said pool being below and spaced from 
the point of entry of the vapors and separated 
from direct physical contact with the vapors to 
maintain said pool at such temperature under. 
the pressure in the fractionating tower to main 
tain conditions tending to the retention of gaSO 
line constituents therein, withdrawing said 
heavier reflux condensate from said pool contain 
ing retained gasoline constituents and directing 
it to aforesaid Cracking Zone. 

7. In a process for producing gasoline having 
the process that 

comprises subjecting higher boiling hydrocarbon 
oil to cracking temperature under superatmos 
pheric pressure in a cracking zone to effect con 
version into lower boiling hydrocarbons, main 
taining the temperature in said cacking zone 
adequate to effect transformation of gasoline con 
stituents into gasoline constituents of increased 
anti-knock quality, separating the products of 
the cracking into vapors and unvaporized residue 
in a separating Zone, maintaining a cracking tem 
perature under Superatmospheric pressure in said 
Separating zone, subjecting the separated vapors 
to fractionation in a first fractionating zone to 
form a reflux condensate and a gasoline distillate 
of high anti-knock quality as a final product, di 
recting said reflux condensate to said cracking 
zone, subjecting said unvaporized residue to 
vaporization under lower pressure in a flashing 
ZOne, passing resultant vapors from the flashing 
ZOne to a Second fractionating Zone, introducing 
fresh charging stock containing gasoline con 
stituents into said second fractionating Zone for 
partial vaporization by contact with the hot 
Vapors therein and fractionating resultant vapors. 
with vapors from the flashed residue therein, 
withdrawing a fraction from the second frac 
tionating Zone comprising resultant reflux con 
densate and unvaporized constituents of the 
charging stock and directing said fractionation 
into aforesaid separating Zone, withdrawing an 
other fraction from the second fractionating 
zone comprising gasoline constituents and direct 
ing it to said cracking zone to effect reforming 
thereof. 
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