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5 Claims. 

This invention relates to a method of process 
ing mineral oil products, such as petroleum oils, 
shale oils, or distillates of the same, to produce 
an improved motor fuel or gasoline stock suit 
able as a fuel for internal combustion engines 
With a high compression ratio, or as a solvent 
for the extraction of oils from vegetable prod 
ucts and the like; this product being lower insul 
phur content and containing a higher percent 
age of carbocyclic hydrocarbons than is usually 
obtained by any of the well-known thermo crack 
ing processes using Super-atmospheric pressure. 

Briefly stated, my invention comprises sepa 
rating by fractionation and condensation, a 
higher boiling fraction and a lower boiling frac 
tion from a vaporized naphtha stock derived by 
cracking a higher boiling petroleum oil by any 
of the processes known in the art, or derived 
by the distillation of a crude petroleum oil, then 
Subjecting the said separated higher boiling 
naphtha fraction to a temperature sufficiently 
high to dehydrogenate and convert a substan 
tial portion of the same into carbocyclic hydro 
carbons, then separating by fractionation that 

is portion of the said dehydrogenated hydrocar 
bons which have boiling points up to approxi 
mately 450 degrees F. or any other end point 
desired, and then commingling the same with 
the lower boiling fraction separated from the 
Said first naphtha stock, with or without the 
addition of casinghead gasoline stock, in quan 
tities Sufficient to produce gasoline stocks having 
any desired range of boiling points within the 
limits of the Stocks blended. In case a solvent 
for the extraction of oil from vegetable products, 
or a cleaners' solvent is desired, the dehydro 
genated hydrocarbons having boiling points up 
to approximately 450 degrees F. may be employed 
after a purification and fractionation operation. 
As an illustration of the process I will take 

a naphtha Vapor from a pressure cracking proc 
eSS, this Vapor having passed through fraction 

55 

ating equipment to produce if it were condensed, 
a gaSoline or naphtha, stock having an end boil 
ing point of 425 to as high as 500 degrees F., 
depending upon the degree of cracking or the 
quantity of carbocyclic hydrocarbons required in 
the finished blend. This vaporized naphtha, 
stock is now further fractionated by any of the 
well-known fractionating processes, but the one 
shown in the accompanying drawing is a wash 
tower equipment in which a portion of the sepa 
rated Or Condensed oil after cooling, is used as 
the conden Sing meditum. The Wash oil in this 
case is of the same character as the oil I wish 

(50?196 ?C) 
to separate from the naphtha vapors and was 
previously a part of them. The separated or 
condensed portion consists of the higher boil 
ing fractions of the vapor, say from 250 degrees 
F. up to the end boiling point of the naphtha. 
stock entering the fractionating equipment. 
The lower boiling fractions, or the uncondensed 
portion of the naphtha vapors pass out of the 
tower and are separately condensed to form the 
primary blending constituent of the final prod 
uct. This primary portion of the naphtha Wa 
pors may have, as an illustration, boiling points 
of from 90 degrees F. to 250 degrees F. or even 
higher, say to 284 degrees F. which is the boiling 
point of the 50 per cent fraction of the U. S. 
motor gasoline. 
rich in hydrocarbons, having non-detonating 
qualities and I have found it is not necessary to 
further process this fraction to get a satisfac 
tory motor fuel when blended with the secondary 
blending stock. The high boiling fractions sepa 
rated by the wash oil are further treated and 
changed in the process into a range of boiling 
points starting as low as that of the original 
naphtha, stock and as high or higher than in 
the original stock. These processed or re-treated 
hydrocarbons are fractionated and the proper 
boiling point hydrocarbons are separated to form 
the secondary blending stock Which may range 
in boiling points from 100 degrees F. or lower 
to as high as 400 degrees F. or higher. The tWO 
stocks, the primary and the secondary blending 
stocks, when blended will form a gasoline or no 
tor fuel entirely different from the original stock 
from which they were derived, as for instance, 
the original stock may have boiling points hav 
ing an initial of 95 degrees F. or less, 18 to 20 
per cent boiling at 212 degrees F., the 50 per cent 
fraction boiling at approximately 284 degrees F. 
and a final boiling point of 437 degrees F., where 
as the blended stock may have an initial of 95 
degrees F., 30 to 35 per cent boiling at 212 de 
grees F. and 65 or 70 per cent boiling at 284 de 
grees F., and the final boiling point may be 437 
degrees F, or lower, this latter depending upon 
the desired characteristics of the finished prod 
uct, or for other consideration such as market 
requirements or the use for which the fuel is 
intended. - 

The best non-detonating fuels as a rule (ex 
cept where tetra ethyl lead is used) are those 
having a large percentage of their fractions boil 
ing under 300 degrees F. and 30 per cent or more 
boiling at 212 degrees F., so it is evident that 
the boiling points of this improved blended mo 

This primary fraction is already 
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2 2,076,695 
tor fuel fulfill this requirement. This end is 
attained by the conversion of a portion of the 
higher boiling fractions into lower boiling frac 
tions of the benzol series, or hydrocarbons of 

5 similar characteristics, it being well-known that 
benzol gasoline mixtures make a most satisfac 
tory non-detonating motor fuel. 
The gasoline made by this process may be 

chemically treated and purified by any of the 
l0 well-known vapor phase processes, or the blended 

Stock may be treated and purified by any of the 
well-known treating and sweetening processes. 
An object of the invention is to produce gaso 

line boiling point stock or motor fuel for use in 
l5 internal combustion engines with a high com 

pression ratio. 
Another object of the invention is to produce 

a motor fuel suitable for use in internal com 
bustion engines with a high compression ratio 

20 without requiring the use of anti-knock com 
pounds. 
Another object of the invention is to produce 

a solvent which may be employed to extract oils 
from vegetable products or may be used as a 

25 cleaning fluid. 
Another object of the invention is to provide a 

Continuous process for converting by a dehydro 
genation operation a higher boiling fraction of a 
gasoline or naphtha stock into a non-detonating 

80 motor fuel containing a high percentage of car 
bocyclic hydrocarbons such as benzol, toluol, xylol, 
etc. 
Another object of the invention is to increase 

the non-detonating properties of cracked gaso 
8 line stocks by a continuous process, while the 

same is in the process of manufacture. 
Warious other objects and advantages of the 

present invention will be apparent from the de 
scription of the preferred form or example of the 

40 process embodying the invention. For this pur 
pOSe, reference is made to the accompanying 
drawing, in which there is illustrated a form of 
apparatus in which the invention may be per 
formed. 

45 : The drawing represents a diagrammatic view 
of the apparatus in which the parts are in ver 
tical Section. 

In the drawing, represents generally a tank 
for holding the hydrocarbon oil to be processed, 

50 which is termed "charging stock', and may be 
any petroleum oil distillate such as a gas oil stock. 
Pipe 2, controlled by valve 3, connects charging 
stock tank near the bottom to the inlet side 
of pump 4. Pipe 5 connects the discharge side 

55 of pump 4 to heat exchanger 6. Pipe 7 connects 
heat exchanger 6 to heater coil 8 which is sta 
tioned in the furnace 9. The furnace 9 is pro 
vided with a burner 2 which leads to a source 
of fuel supply not shown. Pipe 0 controlled by 

60 pressure relief valve if connects heater coil 8 to 
fractionating tower f3. Fractionating tower 3 
is provided with a separator plate 5, contact 
material f4, such as tile, and a spray pipe 28. 
Pipe f6 connects fractionating tower 3 just 

65 above the Separator plate, to heat exchanger 6. 
Pipe 7 connects heat exchanger 6 to cooling coil 
9, which is stationed in the condenser box 8. 
Pipe 20 connects cooling coil 9 to re-cycle stock 
tank 2. Pipe 97, controlled by valve 22 con 

70 nects re-cycle stock tank 2? to a storage not 
shown. Pipe 24, controlled by the valve 23, con 
nects re-cycle stock tank 2 near the bottom to 
the inlet side of pump 25. Pipe 26 connects the: 
discharge side of pump 25 to spray pipe 28. Pipe 

75 80, controlled by the valve 34, connects fraction 

through the pipe 97. 

ating tower 3 at the bottom to cooling coil 82 
which is stationed in the condenser box 8. 
Pipe 83 connects cooling coil 82 to primary resid. 
uum tank 84. Pipe 79, controlled by valve 96, 
connects pipe 5 to pipe O. Pipe 27 connects 5 
fractionating tower 3 at the top to fractionating 
tower 29. Fractionating tower 29 is provided with 
contact material such as tile 3 and a spray pipe 
30. Pipe 35, controlled by the valve 33, connects 
fractionating tower 29 at the bottom to exchanger 0 
36. Pipe 37 connects exchanger 36 to cooling 
coil 39, which is stationed in the condenser box 
38. Pipe 40 connects cooling coil 39 to "heavy 
ends' tank 4. Pipe 42 connects "heavy ends' . 
tank 4 near the bottom to the inlet side of pump 15 
43. Pipe 44 connects the discharge side of pump 
43 to pipe 63. Pipe 63, controlled by valves 45 
and 46, connects the pipe 63 to exchanger 62. 
Pipe 63 connects the pipe 63 to spray pipe 30 
in the fractionating tower 29. Pipe 62 connects 20 
exchanger 62 to exchanger 60, Pipe 6 connects 
exchanger 60 to exchanger 36. Pipe 50 connects 
exchanger 36 to heater coil 52. The heater coil 
52 is stationed in the furnace 5 which is pro 
vided with a burner 53. Burner 53 leads to a 25 
source of fuel not shown. Pipe 32 connects frac 
tionating tower 29 at the top to condenser coil 
86 which is stationed in the condenser box 85. 
Pipe 89 connects cooling coil. 86 to 'primary 
blending stock” tank 87. Pipe 94 connects pipe 30 
89 to an absorber not shown. Pipe 90, controlled. 
by valve 90’, connects "primary blending stock' 
tank 87 near the bottom to pump O3. Pipe 04, 
controlled by valve 06 connects pump f O3 to a 
storage not shown. A branch pipe controlled by 35 
valve fo5 connects, pipe fo4 to pipe 93. Pipe 49, 
controlled by valve 49, connects heater coil 52 
to fractionating tower 54. Fractionating tower 
54 is provided with a separator plate 56 and bubble 
trays 55. Pipe 76 connects fractionating tower 40 
54 at the top to condenser coil 78, which is sta 
tioned in the condenser box 77. Pipe 9 connects 
condenser coil 78 to gasoline tank 92. Pipe 93, 
controlled by the valve 93, connects gasoline . 
tank 92, near the bottom, to a storage not shown. 45 
Pipe 57 connects fractionating tower 54 just 
above the separator plate 56 to exchanger 62. 
Pipe 64 connects exchanger 62 to cooling coil 65 
which is stationed in the condenser box 66. Pipe 
67 connects cooling coil 65 to re-cycle stock tank 50 
68. Pipe 69, controlled by the valve 69', con 
nects re-cycle Stock tank 68 near the bottom to a 
storage not shown. Pipe 59, controlled by the 
valve 58, connects fractionating tower 54 at the 
bottom to exchanger 60. Pipe O connects the 55 
exchanger 60 to cooling coil 7 which is stationed 
in the condenser box 2. Pipe 3 connects cool 
ing coil 7 to secondary residuum tank 4. Pipe 
75, controlled by the valve 75, connects secondary 
residuum tank 4 near the bottom, to a storage 60 
not shown, Pipe 48, controlled by the valve 47, 
connects the discharge side of pump Of to pipe 
49. Pipe O2 connects the inlet side of pump 
of to pipe 98. Pipe 98, controlled by valves 98' 

and 100, connects charging stock tank tore- 65 
cycle stock tank 68. Pipe 99, controlled by valve 
99, connects pipe 98 to re-cycle stock tank 2 f 

Pipe 95 connects pipe 9 
ito an absorber not shown by means of which the 
gasoline stock retained by the hydrocarbon gases to 
may be separated and returned to the gasoline 
tank 92. w 
The preferred process as carried out in the ap 

paratus just described is as follows: 
Tank is filled with the petroleum oil to be 75 



, 2,076.695 
processed, such as gas oil stock, from a source 
not shown. The gas oil stock, termed "charging 

, stock' contained in tank , is caused to pass in a 
regulated stream flow through pipe 2 into the in 

5 let side of pump 4, by operation of valve 3. Pump 
4 continuously discharges the gas oil stock 
through pipe 5, heat exchanger 6, pipe and heat 
er coil 8, under a pressure sufficient to prevent 
any substantial vaporization during the passage 

10 through heater coil 8, preferably using a terminal 
pressure of approximately 1000 pounds, although 
higher or lower pressure may be used, depending 
upon the stock to be. Cracked and the tempera 
ture employed. This oil passing through heater 

l5 coil 8 is heated to a temperature of approximate 
ly 800 to 900 degrees F. to efficiently crack the oil 
to the required degree. From heater coil 8 the 
oil cracked to the desired degree passes into pipe 
O and is therein cooled below an active cracking 

20 temperature by the continuous introduction of a . 
bypassed portion of the charging stock coming 
through pipe 79, which connects pipe 5 to pipe 
0, the flow, being regulated by operation of valve 

96. This introduced oil not only cools the cracked 
25 oil stream to a temperature below an active crack 

ing temperature of approximately 800 to 875 de 
grees F., depending upon the oil to be cracked, but 
is itself partially cracked with the formation of 
gasoline stock. From pipe O the cracked oil 

30 stream passes through pressure relief valve and 
into fractionating tower 3 wherein the naphtha 
having boiling points up to approximately 450 de 
grees. F., produced by the primary cracking oper 
ation, is separated from a primary higher boil 

35ing distillate termed "recycle stock". This pri 
mary "recycle stock" passes, from fractionating 
tower 3 through pipe fis, exchanger 6, pipe 7, 
cooling coil 9, which is stationed in the con 

... denser box 8, then through pipe 20 and into "re 
40 cycle stock" tank 2. 

The "primary residuum' which separates in the 
fractionating tower 3, below the separator plate 
5, passes out of the said tower 3 at the bottom 
through pipe 80, cooling coil 8, pipe 83 and into 

45 “primary residuum''' tank 84, the flow being con 
trolled by operation of valve 34. The "primary 
residuum' on passing through cooling coil 82, is 
cooled to approximately 80. to 150 degrees F. by 

- the introduction of a cooling fluid such as water, 
50 into cooler box 8. This "primary residuum' 

which collects in tank 84 may be conducted to a 
storage not shown and may be used for fuel pur 
poses or other purposes known in the art. 
The "recycle stock" collecting in the tank 2, is 

55 employed as a wash oil to assist in the fractional 
separation of the naphtha vapors from the high 
er boiling oils, in which a regulated quantity of 
this stock continuously passes from tank 2 in 
a regulated Stream flow, controlled by valve 23, 

60 through pipe 24 and into the suction side of pump 
25. Pump 25 continuously discharges this "re 
cycle stock' through pipe 26, which ends in a 
spray pipe 28 stationed in the top of fractionating 
tower 3. This spray oil or "recycle stock' after 

65 passing through contact material f4, collects on 
the separator plate 5 and is returned to tank 2, 
as heretofore described. The excess "recycle 
stock' which collects in tank 2 may be employed 
alone, or mixed with charging stock as an in 

to jection oil, to lower the temperature of the 
cracked oil vapors leaving cracking coil 52, in 
which case the required amount is permitted to 
flow continuously through pipe 99 and into pipe 
98 by operation of valve 99. Pipe 98 conducts this 

75 recycle stock into branch pipe O2, which is cons 

tank 
, through pipe 42 and into the inlet side of pump 

3 
nected to the inlet side of pump fol. Pump to 
discharges this recycle or injection oil through 
pipe 4 and into pipe 49, the flow being controlled 
by operation of valve 47. By operation of valve 
f00 the secondary recycle stock in tank 68 may 
be used as an injection oil. By a regulated open 
ing of valve 98' any desired percentage of charg 
ing stock in tank may be mixed with the re 
cycle stock, coming from tank 2 and/or tank 68 
and employed as an injection oil into the pipe 
49, to cool the cracked vaporized oil leaving the 
heater coil 52, as heretofore described. Pipe 69, 
controlled by valve 69, conducts the excess re 
cycle stock to a storage not shown, from whence 
this stock may be returned to the system along 
with other petroleum oil stock to be again 
processed. As illustrated, recycle stock may be 
drawn from the tank 68 by a pump 07 through 
lines 69 and 108 and conducted through line O9 
to the charging tank . 
The naphtha vapors separated in fractionating 

10 

15 

20 

tower 3 pass through pipe 27 and into fractionat 
ing tower 29 wherein further fractionation is ef 
fected in which a higher boiling fraction termed 
"heavy ends' is separated from the lower boiling 
naphtha vapors. The "heavy ends' separated 
in fractionating tower 29, pass out of tower 29 at 
the bottom through pipe 35, the rate of flow being 
controlled by operation of valve 33, and then pass 
through exchanger 6, pipe 37 and into cooling 
coil 39, which is stationed in the condenser box 
38. From cooling coll 39 the cooled "heavy ends” 
pass through pipe 40 and are collected in "heavy 
ends' tank 4. In order to facilitate the fraction 
ation operation in tower 29 a portion of the "heavy 
ends' collecting in tank 4 are used as a wash 
oil. The heavy ends continuously collecting in 

4f are continuously permitted to flow 

43-which discharges the same through pipe 4 
into pipe 63". By means of regulated openings of 
valves 45 and 46, the flow of "heavy ends' pass 
ing into pipe 63' is divided into two parts, one 
part passing into and through the pipe 63 which 
terminates in spray pipe 30 in the top of frac 
tionating tower 29; and the other portion passing 
from pipe 63 through exchanger 62, pipe 62', ex 
changer 60, pipe 6, exchanger 36, pipe 50 and 

40 

45 

into cracking CO 52, which is stationed in the 
furnace 5. That portion of the "heavy ends' 
which passes out through spray pipe 30 into frac 
tionating tower 29, assists in the fractional sep 
aration and condensation of the "heavy ends' 
contained by the naphtha vapors entering tower 
29. The wash oil, together with the heavy ends 
separated from the naphtha vapors, pass out of 
tower 29 and into heavy ends tank 4t, as here 
tofore described. w - 

The "heavy ends' produced by the aforesaid 
fractionation operation pass through heater coil 
52 under a pressure sufficient to obtain the de 
sired rate of flow and to control the volume of va 
pors passing therethrough, which may range 
from approximately . atmospheric up to 100 
pounds terminal pressure. The "heavy ends' 
passing through, this coll 52 are vaporized and 
heated in a vapor state to a temperature of ap 
proximately 900 to 1200 degrees F. and main 
tained at this temperature for a period of time 
suficient to crack the same with the production 
of carbocyclic hydrocarbons similar to benzol, 
toluol, xylol, etc. The products of the cracking 
reaction pass from coil 52 into pipe 49 wherein 
they are cominingled with a cool oil coming from 
"recycle" stock tank 2. and/or tank. 68, or 

50 
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4? 
"charging stock' tank , as heretofore described. 
The regulated amount of cool oil introduced into 
the cracked oil vapors leaving heating coil 52 is 
sufficient to cool the products of the cracking re 

5 action below an active cracking temperature and 
at the same time partially, crack the introduced 
oil. The products of the secondary cracking 
operation pass through pipe 9, pressure reduc 
ing valve 49' and into fractionating tower 54 

10 wherein the gasoline boiling point stock produced 
is separated from the higher boiling oil and 
passes in a vapor state out of fractionating tower 
54 through pipe 76, and into condenser coil 78 
wherein the gasoline boiling point stock is con 

15 densed to a liquid and collected in tank-92, pass 
ing from the said condenser coil 8 through pipe 
9 which is connected to tank 92. The gasoline 
stock collected in tank 92 may be conducted to a 
storage not shown, through the pipe 93, con 

20. trolled by the valve 93 and may be thereafter 
commingled with the primary blending stock and 
purifled by methods known in the art to produce 
a motor fuel having a desired range of boiling 
points and containing a high percentage of car 

25 bocyclic hydrocarbons in quantities sufficient to 
render the blended gasoline stock suitable for use 
in motors with a high compression ratio. 

. Pipe 59, controlled by the valve 58, conducts 
the residual oil separated by the fractionation 

30 operation in tower 54, through exchanger 60, 
pipe-70, cooling coil 7, pipe T3 and into tank T4 
termed 'secondary residuum". This secondary 
residuum which collects in the tank 74 may be 
conducted to a storage not shown by opening 

35 valve 75 in the pipe 75, and may thereafter be 
utilized as a fuel oil, or for other purposes known 
in the art. The higher boiling distillate result 
ing from the fractionation operation in tower 54 
which collects above the separator plate 56, 

40 passes out through pipe 57, heat exchanger. 62, 
pipe 64, cooling coil 85 and into re-cycle stock 
tank 68. The recycle stock tank 68 contains the 
higher boiling distillate from the secondary 
cracking operations and as heretofore stated, 

45 this stock may be used as an injection oil to 
... cool down the products of reaction leaving the 
cracking coil 52, either alone or in conjunction, 
with the charging stock from tank?; or the re 
cycle stock may be conducted to a storage not 

50 shown by opening valve 69' in the pipe 59, and 
may thereafter be utilized as a cracking stock or 
for other purposes known in the art. V 

In my copending application Serial No. 371,859, 
I describe a method of producing a motor fuel 

55 wherein the total original naphtha vapors are 
processed to produce a new product richlin car 
bocyclic hydrocarbons, but by the above de 
scribed process the original vapors are divided 
into two fractions, one a low boiling fraction 

60 which may amount to as much as 50 per cent of 
the total naphtha cut and a second fraction con 
sisting of the balance of the naphtha cut. This 
latter fraction is subjected to a cracking treat 
ment at high temperature and the resultant gas 

65 oline fractions are blended with the first men 
tioned low boiling fractions which are not treated . 
with the higher heat, as are the high boiling frac 
tions; in this way a great economy is effected as 
practically one half of the hydrocarbons are elim 

70 inated from the high heat-treatment and yet the 
final product in both processes will result in a 
motor fuel of high non-detonating qualities 
which is the object of the two inventions. 

Furthermore, I have discovered that by the 
elimination of the low boiling fractions that the 

1. In the conversion of 

2,076,695 
higher boiling fractions are more readily cracked 
at the elevated temperature employed and a 
greater yield of carbocyclic hydrocarbons are pro 
duced than if the low boiling fractions were pres 
ent during the cracking operation. 
The primary blending stock collected in tank is 

8T may be mixed with the secondary blending 
stock in tank 2, or tanks and 2 may be the 
same tank and the blending of the stocks could 
be made as the stocks are produced, but for sin 
plicity and clearness of the operation, I have 
shown the two tanks separately; also if the pri 
mary and secondary blending stocks should re 
quire separate chemical treatments, the two 
stocks may be kept separate. Furthermore, it 
may be desired to use the secondary blending 
stocks as a motor fuel by itself without being 
blended with the primary blending stock, or if 
mixed with the primary blending stock it may 
be done in various proportions. 
While the process herein described 

adapted for carrying out the objects of the pres 
ent invention, it is to be understood that various 
changes and modifications may be made without 
departing from the invention, such for example, 
as the use of various heat exchangers or fraction 
ating devices known in the art, and the invention 
includes all such modifications and changes as 
appear within the scope of the appended claims. 
What I claim is: higher boiling hydro 

carbon oils into lower boiling ones, the process 
that comprises subjecting higher boiling oil in 
a primary réaction zone to cracking temperature 
to effect cracking, primarily separating the re 
sultant naphtha stock from higher boiling ma 
terials, secondarily separating by fractionation 
the higher boiling portions of said naphtha stock 
consisting mainly of hydrocarbons in the 
gasoline boiling range from the lower boiling 
portion thereof, passing the said separated 
gasoline hydrocarbons through a heating coll 
wherein the gasoline constituents are subjected 
to a temperature suficient to efect conversion 
into products of increased anti-knock value, 
passing the resultant products from said heating 
coil to a fractionating zone wherein said prod 
ucts are fractionated to separate out a gasoline 
stock and a higher boiling oil and introducing 

is well 

O 

5 

20 

said higher boiling oil into contact with the 
products passing to said fractionating zone to 
subject the higher boiling oil thus introduced to 
Cracking. . . 

2. In the conversion of higher boiling hydro 
carbon oils into lower boiling ones, the process 
that comprises subjecting higher boiling oil in a 
primary reaction zone to cracking temperature 
to effect cracking, subjecting the resultant. 
cracked products to fractionation to separate 
out a gasoline fraction, a higher boiling con 
densate and a residual stock, passing said gaso 
line fraction through a heating coil wherein the 
gasoline constituents are . subjected to a tem 
perature sufficient to effect conversion into prod 
lucts of increased anti-knock value, passing the 
resultant products from said heating coil to a 
fractionating zone wherein said products are 
fractionated to separate out a gasoline stock and 
introducing at least a portion of aforesaid higher 
boiling condensate into contact with the prod 
lucts passing to said fractionating zone to lower 
the temperature of the stream of products en 
tering therein. ... ' 

3. In the conversion of higher boiling hydro 
carbon oils into lower boiling ones, the process 

70 



2,076,695 
that comprises subjecting higher boiling oil in 
a primary reaction Zone to cracking temperature 
to effect cracking, subjecting the resultant 
cracked products to fractionation to separate 

5 out a gasoline fraction, a higher boiling conden 
sate and a residual stock, passing said gasoline 
fraction through a heating coil wherein the 
gasoline constituents are subjected to a tem 
perature sufficient to effect conversion into prod 

- 10 lucts of increased anti-knock value, passing the 
resultant products from said heating coil to a 
fractionating zone wherein said products are 
fractionated to separate out a gasoline stock 
and a higher boiling oil and introducing at least 

15 portions of aforesaid higher boiling condensate 
and of said higher boiling oil into contact with 
the products passing to said fractionating zone 
to lower the temperature of the stream of prod 
lucts entering therein. 

4. In a process for the conversion of hydro 
carbon oil wherein a hydrocarbon mixture con 
taining gasoline components and higher-boiling 
components is fractionated to separate there 
from a light fraction containing gasoline com 

25 ponents and a higher-boiling fraction, said light 
fraction is passed through a heating zone and 
therein heated to a temperature adequate to in 
crease the anti-knock value of its gasoline com 
ponents, the products are separated into vapors 
and residue, the vapors are subjected to frac 
tionation in a second fractionating zone for the 
removal of their insufficiently converted high 
boiling fractions which are condensed as reflux 
condensate, fractionated vapors of the desired 

5 end boiling point are subjected to condensation 
and the resulting distillate and gas are collected, 
the improvement which comprises commingling 

20 

30 

at least a portion of said higher-boiling fraction 

5 
and said reflux condensate and introducing the 
thereby commingled oils into the stream of heat 
ed oil from the heating zone prior to the separa 
tion of vaporous and residual conversion prod 
ucts and effecting cracking of the commingled 
oils thus introduced by the heat of the heated 
oil from the heating Zone, whereby the com 
mingled oils are subjected to somewhat milder 
conversion conditions than those employed in 
Said heating ZOne. 

5. In a process for the conversion of hydro 
carbon oil wherein a hydrocarbon mixture con 
taining gasoline components and higher-boiling 
components is fractionated to separate there 
from a light fraction containing gasoline com 
ponents and a higher boiling fraction, said light 
fraction is passed through a heating Zone and 
therein heated to a temperature adequate to in 
crease the anti-knock value of its gasoline com 
ponents, the products are separated into vapors 
and residue, the vapors are subjected to fraction 
ation in a second fractionating zone for the re 
moval of their insufficiently converted high-boil 
ing fractions Which are condensed as reflux con 
densate, fractionated vapors of the desired end 
boiling point are subjected to condensation and 
the resulting distillate and gas are collected, the 
improvement which comprises introducing at 
-least a portion of said higher-boiling fraction 
into the heated oil from said heating zone prior 
to the Separation of vaporoUS and residual con 
version products and effecting cracking of the 
oil thus introduced by the heat of the heated 
oil from said heating zone, whereby the oil thus 
introduced is subjected to somewhat milder con 
version conditions than those employed in Said 
heating ZOne. 

JOHN C. BLACK. 
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