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CRACKENG AND REFORMING SYSTEM 

William C. Dorsett, Elizabeth, N. J., assignor to 
Petroleum Conversion Corporation, Elizabeth, 
N. J., a corporation of Delaware 

Application March 5, 1940, Serial No. 322,284 
(C. 196-66) Claims. 

My invention relates to improvements in proc 
esses of Cracking hydrocarbon oils into com 
pounds or products Suitable as motor fuels and 
to reforming naphtha, or straight run gasoline, 
and has for an object the provision of a process 
in which both the cracking and reforming may 
be accomplished without imposing a materially 
greater heat load than has heretofore been re 
quired for the cracking operation alone. 

It has been previously proposed, Sachs Patents 
#2,016,297 and #2,073,456, to mix a light hydro 
carbon Such as naphtha, with a heavier hydro 
carbon Such as gas oil, and after separating and 
heating a vapor stream derived therefrom, to 
Crack it by adding a heat-carrier gas thereto, 
the reaction time being provided by a reaction 
chamber. While such systems are operative, they 
leave something to be desired, since there is a 
compromise between the conditions for optimum 
reformation of the lighter hydrocarbons and the 
conditions for optimum simultaneous cracking 
of the heavier hydrocarbons. 

In accord with the disclosure of Colony Patent 
#2,107,235, a substantial part of the gas made 
during the cracking operation is returned to a 
flash drum and a mixture of vapors and gas 
therefrom Subjected to a cracking temperature 
in a heating coil disposed in a furnace. A process 
of this kind does not take advantage of the un 
usual and phenomenal cracking operation which 
results from the use of a hydrocarbon heat 
carrier gas Suddenly to elevate the hydrocarbon 
WapOrS to cracking temperature. 

In accordance With my invention in one form 
thereof, I have found that a very high yield and 
a greater over-all efficiency of the system may be 
obtained by reforming naphtha, or straight run 
gasoline in admixture with the heat-carrier gas; 
the mixture then serving as the heat-carrier for 
the Cracking of a stream of heavier hydrocarbons. 
Important to the foregoing is the relatively accu 
rate control of the time of reaction for the 
reformation of the naphtha, or straight run 
gasoline, which is relatively short, since the mix 
ture of carrier gas and naphtha, is heated to a 4 
temperature of between 1060° F. and 1200° F., 
and due to the further fact that the reforming 
is accomplished by the actual cracking of only 
about 20% of the naphtha or straight run gas 
oline to impart to it greatly increased and high 
anti-knock characteristics, for example by in 
creasing from about 40 the octane number to 70 
to 80, or higher, 1939 research method. 

Further in accord with my invention, I prefer 
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naphtha, to effect the rapid vapor phase cracking 
of a stream of heavier hydrocarbons Whose Opti 
mum cracking temperature is short of or below 
the active reforming temperature of the naphtha, 
or straight run gasoline; Wherefore, the concur 
rent heating of the heavier hydrocarbons and 
the cooling of the naphtha, serves substantially 
to terminate the active reforning reaction, and 
from practical considerations it is terminated. 

In addition to the foregoing, the commingling 
of the reformed naphtha. With the heaviei hydro 
carbons is advantageous Since constituents of 
both the cycle gas and of the naphtha Vapors are 
in a nascent state, and in a condition readily 
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to combine with certain of the heated heavier 
Vapors to form compounds valuable to, and with 
in the boiling range of those forming the end 
product of gasoline. Thus in accord With my 
invention, advantages are achieved which are 
not obtained by separate 
charging stocks. 

For a more complete understanding of ny 
invention reference should now be had to the 
drawing in which I have diagrammatically illus 
rated a system embodying a preferred form of 
my invention, single lines for the most part 
indicating the connecting pipe lines. 

Referring to the drawing, I have shown my 
invention in one form as applied to a cracking 
process in which a charge, such for example as 
gas oil, enters through supply line i and by 
pump is forced through a convection bank 
2 and roof and floor tubes 3 and 4 of a dou 
ble-end fired heater 5, and by transfer line 6, 
under the control of pressure regulating valve 
f7, is discharged into a flash drum 8. To assist 
in Vaporizing the hydrocarbons, a heated flash 
gas, preferably comprising hydrocarbon com 
pounds, chiefly consisting of those having less 
than three carbon atoms per molecule, is in 
troduced through supply line 20 and line 2 
into the lower part of the flash drum and by 
line 22 to the upper part of the flash drum, the 
gas entering through the line 22 serving to dry 
the Vapors withdrawn through an overhead out 
let line 24. The derived stream of vapors then 
passes through a bank of floor tubes 25 and 
a bank of roof tubes 26, located in the double 
end fired heater 5, and in which the vapors 
are superheated to within or just below the 
range of their cracking temperature, but during 
a time interval insufficient for material crack 
ing to occur. Material cracking of these super 
heated vapors occurs within a reaction chamber 

treatment of the two 

to utilize the foregoing heat-carrier and reformed 55 28 due to admixture with a highly heated heat 
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carrier introduced at the mix point 29 of trans 
fer line 30. 
The heat-carrier or cycle gas is preferably 

derived from the gas made in the cracking Sys 
tem, and in the illustrated embodiment of my 
invention, a gas consisting chiefly of hydrocar 
bon compounds having between three to five 
carbon atoms per molecule is Supplied by line 
32 to a compressor 33 which, under the control 
of valve 34, discharges the gas into a line 35 
at a mix point. 36. 

In accord with my invention, naphtha, or 
Straight run gasoline, Whose anti-krock char 
acteristics are to be increased by reforming, is 
Supplied from any suitable source, as for example 
Storage tank 38 by line 39, pump 40 to the con 
vection bank 4 of a double-end fired heater 42, 
the stream passing by Way of line 43, under the 
control of valve 44, to a flash drum 45. The over 
head Strean of Vapors from the flash drum nixes 
with the cycle gas at the point 36, and the mix 
ture then passes through floor tubes 46, roof 
tubes A, roof tubes 48, and floor tubes 49 of the 
heater 42. During its passage through the tubes 
Of the heater 42, the stream is elevated in tem 
perature to between 1060 and 1200, the exact 
temperature depending upon the characteristics 
of the particular naphtha or straight run gaso 
line to be reformed, and upon the optimum tem 
perature requirements for the cracking of the 
heavier hydrocarbon vapor stream which is 
Superheated in the heater 5. 

For a given temperature, it is highly desirable, 
if not necessary for good results, reasonably ac 
curately to control the tine of active reforming 
of the naphtha, or straight run gasoline. In ac 
cord with my invention, this time may be pre 
cisely controlled by quantitatively regulating the 
ratio of naphtha, to the cycle or heat-carrier gas. 
For example, by increasing the ratio of naphtha, 
to gas during its passage through the heating 
coils 4-6-49, while maintaining constant the 
total quantity (by Weight) of the gas-naphtha, 
mixture, it is possible to increase the effective 
time of reformation for the naphtha, while at 
the same time maintaining substantially un 
changed the heat delivery from the cycle gas 
and naphtha, to the heavier vapors to be cracked, 
such as those withdrawn from the flash drum 
8 by Way of line 24. Conversely by decreasing 

the ratio of naphtha, to gas, the time of reforma 
tion for the naphtha may be decreased. The ratio 
is readily controlled by adjustment of valves 7 
and 44 and/or the speeds of pumps , 49 and 
6d. 

Preferably, the mixture of naphtha, and cycle 
gas during its passage through floor and roof 
tube banks 46 and 47 is elevated to approximately 
the optimum reforming temperature for the 
naphtha. During its Subsequent paSSage through 
the roof and floor tube banks 48 and 49, this ac 
tive reforming temperature is maintained, and 
preferably not materially increased, to provide 
both a “soaking' time and to Supply the heat of 
reaction, which reaction is decidedly endothermic. 
In consequence, the reformed naphtha, or 
straight run gasoline, herein generically desig 
nated as light hydrocarbons, may be delivered 
to the mix point 29, under the control of valve 
50, at a temperature not greatly below, and pref 
erably the same as, the active reforning temper 
ature, in Contrast With prior Suggested Schemes 
in Which the endothermic characteristic of the 
cracking reaction produces a material drop in 
temperature. 

O 

5 

20 

25 

30 

35 

40 

45 

50 

60 

65 

O 

75 

2,296,601 
At the mix point 29, the Superheated stream 

of heavier hydrocarbons is conningled with the 
high temperature stream of heat-carrier gas and 
the reformed lighter hydrocarbons, the effect of 
which is to elevate suddenly and Substantially 
instantaneously the temperature of the Super 
heated heavier vapors to within the range of 
their active cracking temperature, and quite as 
suddenly and effectively to decrease the tempera 
ture of the lighter hydrocarbons to below their 
active reforming temperature. The mixture then 
passes by Way of the transfer line 30 into the re 
action chamber 28, where a sufficient time inter 
val is provided for the substantial completion 
of the cracking reaction for the heavier hydro 
carbons. 

It is to be understood that the character of the 
gas may be varied and While I prefer to use gaS 
which is rich in or contains a substantial per 
centage of C3 and C4 compounds, a gas composed 
chiefly of lighter compounds may be utilized. In 
the following example I have selected by Way 
of example and not by Way of limitation, a gas 
consisting of hydrogen, methane, ethane, pro 
pane, and butane along with the correspond 
ing unsaturates, and having a molecular weight 
of about 30, and a naphtha, consisting of a frac 
tion boiling between 200 and 300 F., and hav 
ing a molecular weight of about 120. 
With the foregoing materials a given quantity, 

by Weight, of the naphtha vapor Will occupy ap 
proximately 25% of the volume of an equal quan 
tity, by Weight, of gas displaced by it. It will 
now be assumed that the normal quantity of 
cycle gas required for the heating of 27,000 lbs. 
per hour Of the heavy vapor to its active crack 
ing temperature is 4,200 lbs. per hour. There 
fore, On the basis of the gas alone, this would 
mean 53,200 cubic feet per hour for the total 
Volume of the gas at the assumed standard con 
ditions of 60 F. and atmospheric pressure. In 
accordance with my invention instead of relying 
entirely upon the gas for the supply of heat for 
the heavy vapors, it will be assumed that 25% by 
Weight of naphtha, vapor is commingled with 75% 
by Weight of the cycle gas to supply the aforesaid 
needed 4,200 pounds per hour of heat-carrier 
medium. In consequence, there would be sup 
plied to the heating coils 46-49 40,000 cubic feet 
per hour of gas and 3,300 cubic feet per hour of 
naphtha vapors, or a total of 43,300 cubic feet 
per hour of the mixture. This total corresponds 
to approximately 81 per cent of the original vol. 
ume of 53,200 cubic feet per hour of needed cycle 
gas. Stated differently, with the quantity or 
Weight per hour of the total heat carrier remain 
ing the same, the naphtha, would remain within 
the heating coils 46-49 during a time interval 
approximately 12.3 per cent longer than the time 
interval required for the passage of the same 
total Weight of cycle gas through the coils. Ob 
viously by further decreasing the proportion of 
naphtha to gas the time interval of reformation 
is decreased. By further increasing the ratio of 
the naphtha to the gas the time interval may be 
further increased. 

It is therefore Seen that my system provides 
great flexibility in operation, and that the refor 
mation time may be readily and accurately con 
trolled Within fairly Wide limits while at the same 
time there is maintained constant the desired 
total quantity of heat-carrier delivered from the 
coil 89 for mixture with the heavy vapors in 
transfer line 30. Obviously, further adjustments 
may be readily made to compensate for the dif 

  



2,296,601. 
ferences in the Specific heats of the naphtha, and 
the gas, as by increasing or decreasing the gen 
eration of heat, within heater 42; and added heat 
may be supplied in this manner to compensate 
for the endothernic character of the reaction. 

It is well known that temperature and time are 
important factors in considering the thermally 
induced cracking of the hydrocarbons. In the 
event it is necessairy or desirable to Cirack the 
heavier vapors at a higher tenperature to change 
the degree or depth of cracking, it is only neces 
sary to fire the heater 42 at a higher rate to in 
crease the outlet or discharge temperature of the 
heat-carrier and concurrently to decrease the 
ratio of naphtha, to the cycle gas, Correspondingly 
to decrease the time of reformation and thereby 
compensate for the increased temperature. 
Thus, I provide for such a nicety of operation 
that the time and temperature for both the light 
and heavy hydrocarbons may be maintained at 
an optimum without departure of either from 
their optimum conditions. 

It is to be further observed that the quantity 
of heat Supplied by the heat-carrier may be main 
tained constant even if the quantity, in pounds, 
of either should be changed. If the quantity is 
decreased, the outlet temperature may be in 
creased, with the foregoing compensation made 
for the reforming operation, and Vice Versa. 
Stated differently, my invention is not alone Con 
cerned with concurrent Cracking of heavier War 
pors and the reforming of light vapors, but it is 
directed towards the achievement of Optimum 
conditions of time and temperature for both the 
light and heavy streams of hydrocarbons and 
controllable for widely Varying conditions and a 
relatively wide range of charging stocks. 
From the reaction chamber 28, preferably op 

erated at around 110 pounds per Square inch 
gauge, the reaction products and heat-carrier gas 
are discharged through transfer line 5? into the 
lower part of a scrubber 52, which is preferably 
provided with a number of bubble caps and trays 
(not shown) in its upper portion and several baf 
fles (not shown) in the lower part thereof. The 
reaction products are scrubbed by a relatively 
large volume of scrubbing medium comprising 
the residual oil from the flash drum 8, which 
through line 55 mixes With the residuum from 
the bottom of the scrubber 52 which may be cooled 
at 56, and by pump 56a forced into the transfer 
line 5 for intimate mixture With the reaction 
products. For example I have shown the cooler 
56 as provided with lines or pipes 56b for the 
circulation of a cooling medium, for simplicity : 
shown as water, although a heat eXchanger Would 
ordinarily be provided to elevate the temperature 
of the charge C, or of the naphtha, or for other 
useful heating purposes in the System. Residuum. 
may also be withdrawn from the System under 
the control of valve 56d. 
A vaporous overhead stream is taken from the 

scrubber 52 by way of line 57, heat exchanger 58 
included in the line 32 for the cycle gas, and 
discharged into the lower portion of a bubble 
tower or fractionator 59. A relatively heavy 
fraction, such as gas oil, may be taken from the 
lower part of the bubble tower and by pump 60 
and line 60a introduced into the upper part of 
the scrubber 52 as reflux therefor. The bottoms 
from the bubble tower pass by Way of line 6 and 
pump 6ta into the charging line 0 and comprise 
the recycle stock for the system. The overhead 
stream of vapors from the bubble tower 59 is 
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changer or a cooler 62, and resulting condenSate 
is collected in an accumulator or storage vessel 
63. Part of the condensate is returned by pump 
64 and line 65 to the bubble tower as reflux there 
for, the remaining part of the condensate being 
introduced into a Stabilizer 66 by means of a 
pump 6. 

Because the gases and vapors which are not 
condensed in the accumulator 63 contain Con 
stituents desirable in the final product of motor 
fuel, such lighter constituents are removed from 
the top of the accumulator S3 and Sent to a re 
covery system designated at 69. The system 69 
may be of any conventional type, such as an ab 
sorption system, in which the gases are contacted 
with an absorbing menstruum to remove desir 
able constituents; or it may comprise a corn 
pressor Systern in Which the gases are compressed 
and cooled and the desirable constituents recov 
ered as a condensate. In either case light gases, 
including hydrocarbon Compounds of leSS than 
about three carbon atoms per molecule are dis 
charged from the recover system by a line 70. 
These gases are known in the art as the make gaS, 
and may form the chief Supply for the flash gas 
Which is heated and introduced by the line 20 
into the flash drum 8. The desirable constit 
lents recovered from the System 69 are intro 
duced by pump into the stabilizer 66. 
In the stabilizer, as is well understood in the 

art, heat is supplied to the lower part thereof as 
by a reboiler 2, stabilized. gasoline and stabilized 
reformed naphtha, being withdrawn by line 73 to 
Storage. The lighter constituents are withdrawn 
from the top of the stabilizer through line 4, 
and by heat exchanger or cooler 75 reduced in 
temperature and resulting condensate collected 
in accumulator 6 from the bottom of Which a 
liquid stream is returned to the top of the stabi 
lizer by pump 77 as reflux therefor. The constit 
uentS which are not condensed in the accum 
ulator 76 are chiefly hydrocarbon compounds 
having from three to four carbon atoms per 
molecule, and these rich gases pass by way of 
transfer line 32, through heat exchanger 58 
where they are elevated in temperature. These 
gases form the supply of cycle gas for the oper 
ations described above. 
Where a compressor type recover system is 

utilized at 69, it is to be understood the com 
preSSOr 33 may not be necessary. Also, the heat 
ing medium supplied to tie reboiler 72, as by 
lines 80, may be derived as a side stream from 
the Scrubber 52, or any available heating medium 
used in place thereof. Further within the scope 
of my invention, , is the control of the reaction 
time Within the reaction chamber 28, by varying 
the Sun of the naphtha, and heat-carrier gas 
With respect to the heavier vapor stream. For 
example, by increasing the ratio of the heavier 
hydrocarbons to the lighter hydrocarbons and 
the heat-carrier, the reaction time is increased 
While the ratio of the light hydrocarbons to the 
heat-carrier or cycle gas remains the same, for 
the Optimum reforning of the light hydrocar 
bons, although the sum of the two may be read 
ily varied to provide the optimum time within 
the reaction chamber 28 for the heavier vapors. 
The foregoing may be more specifically illus 

trated by aSSunning that a charge of gas oil is 
supplied by way of line O, the gas oil having a 
gravity of 30 A. P. I. and the stream of vapors 
derived therefrom having an optimum cracking 
temperature of about 100° F. Such a stream 

reduced in temperature by a Suitable heat ex- 75 of vapors is preferably Superheated to about 990 

  



4 
F. and a ratio of Such vapors to the heat-carrier 
of about 6.4 to 1 is preferred, to provide a reac 
tion time in chamber 28 of about one minute. At 
the same time a stream of light hydrocarbons 
having a gravity of about 55 A. P. I. is Supplied 
to the flash drum 45, and the overhead vapor 
stream preferably forms a ratio of about.0.33 to 1 
with the heat-carrier gas. The mixture is heated 
to about 1150 F., and maintained at that tem 
perature for a time interval of about One minute 
and during passage through the Soakage Section 
48-49, and admixed at about that temperature 
With the Superheated heavy Vapors. Upon Con 
mingling of the two streams, the temperature 
of the heavy vapors is quickly elevated to about 
1010 F., and the light hydrocarbons are quickly 
cooled to that temperature, which is below their 
active reforming temperature; Wherefore, the 
subsequent cracking of the heavier hydrocarbons 
in the reaction chamber 28 is not accompanied 
by further reforming of the lighter hydrocar 
bons, and any further reforming or parasitic 
reaction that may occur is of Such an inconse 
quential character as to be negligible in percent 
age of lighter products further changed by para 
sitic reaction. 

Further in accord with my invention there is 
achieved a great economy in the heat require 
ments of my cracking Systems. Where, in the 
past, the reforming and cracking operations were 
separately carried out, practically twice as much 
heat was required as in the combined proceSS 
of my invention. All of the heat required to ele 
vate the lighter hydrocarbons to their reforming 
temperature in accord with my invention is use 
fully employed in conjunction with the heat-car 
rier gas to supply the thermal units necessary 
for the cracking of the heavier hydrocarbons. 
Thus, though a dual cracking process is provided, 
the heat requirements of it are only slightly above 
those necessary to but one of Such processes, and 
only above the requirements of such a one by that 
amount of heat necessary to compensate for ad 
ditional losses due to radiation, and to Supply 
the heat of reaction for the reforming Opera 
tions. At the same time, none of the advantages 
of “true vapor phase' cracking are lost since 
the heavier hydrocarbons are effectively Cracked 
by mixture with a heat-carrier gas. In both the 
reforming of the naphtha or lighter hydrocar 
bons and the cracking of the heavier hydrocar 
bons greater yields may be expected of a Superior 
high anti-knock motor fuel, one having an oc 
tane rating, 1939 research, of from 70 to 90; such 
greater yields may in part be due to the combi- : 
nation of constituents of the cycle gas With con 
stituents of both the naphtha, and heavier VaporS 
to form compounds within the boiling range of, 
and highly desirable for inclusion in, the motor 
fuel or gasoline. 
While I have shown a particular embodiment 

of my invention, it will be understood that I do 
not limit myself thereto since many modifica 
tions may be made, and I therefore contemplate 
by the appended claims to cover any such modi 
fications as fall within the Spirit and Scope of 
my invention. 
What I claim is: 
1. The method of thermally cracking heavy 

hydrocarbons to produce motor fuel and reform 
ing light hydrocarbons, which comprises heating 
and separating from the heavy hydrocarbons a 
stream of vapors, generating heat in a heating 
Zone, heating a mixture of cycle gas and the 
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2,296,601 
in Said heating Zone to an active reforming tem 
perature of said light hydrocarbons, controlling 
the ratio in Said mixture of said light hydrocar 
bons to said cycle gas to procure for said mixture 
a time-interval at Said reforming temperature for 
the desired extent of completion of the reform 
ing action, thereafter commingling said mixture 
With said stream of heavy vapors in ratio thereto 
for the Supply of adequate heat to crack Said 
heavy vapors, and recovering products suitable 
as motor fuel from the reformed lighter hydro 
carbons and the cracked heavy vapors. 
2. The method of thermally cracking heavy 

hydrocarbons to produce notor fuel and reform 
ing light hydrocarbons, which comprises heating 
and separating from the heavy hydrocarbons a 
stream of vapors of a character which may be 
Cracked within a temperature range below the 
active reforming temperature of said light hydro 
carbons, generating heat in a heating Zone, heat 
ing a mixture of cycle gas and the light hydro 
Carbons during flow through tubes. Within Said 
heating Zone to a temperature within the active 
reforming temperature of said light hydrocar 
bons, Controlling the flow of said cycle gas and 
of said light hydrocarbons to predetermine the 
time of passage of said light hydrocarbons 
through said tubes, thereby to produce the 
desired extent of completion of the reform 
ing reaction, while maintaining relatively un 
changed the Weight of said mixture per unit 
of time, thereafter Commingling said mixture 
With said stream of heavy Vapors in ratio thereto 
for the supply of adequate heat to crack said 
heavy vapors within their active cracking tem 
perature range, and below said active reforming 
temperature range, and recovering products suit 
able as motor fuel. 

3. The method of thermally cracking heavy 
hydrocarbons to produce motor fuel and re 
forming light hydrocarbons, which comprises 
heating and separating from said heavy hydro 
carbons a stream of vapors, generating heat in 
Separately-fired heating zones, heating a mixture 
of cycle gas and said light hydrocarbons in a 
first of Said heating Zones to a temperature With 
in the active reforming temperature of said light 
hydrocarbons, in Said other of said heating zones 
Supplying heat to the mixture in amount ade 
quate to supply the heat for the endothermic 
reforming reaction, retaining the mixture in said 
Second Zone for a time interval adequate for the 
Substantial completion of the desired reforming 
reaction, thereafter commingling said mixture 
With Said stream of heavy vapors in ratio there 
to for the supply of adequate heat to crack said 
heavy vapors at a temperature below the active 
reforming temperature of said light hydrocar 
bons, and recovering products suitable as motor 
fuel from Said reformed light hydrocarbons and 
Said stream of vapors. 

4. The method of thermally cracking heavy 
hydrocarbons to produce motor fuel and reform 
ing light hydrocarbons which comprises heating 
and Separating from the heavy hydrocarbons a 
stream of vapors, generating heat in a heating 
Zone, Within an elongated passageway disposed in 
Said heating Zone, heating a mixture of cycle gas 
and Said light hydrocarbons to a temperature 
Within the active reforming temperature for said 
light hydrocarbons, controlling the time the light 
hydrocarbons are subjected to a reforming tem 
perature by varying the ratio of the light hydro 
carbons to the cycle gas so as to provide an Opti 

light hydrocarbons during passage through tubes 75 mum time interval for the desired reformation 
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of said light hydrocarbons while maintaining ap 
proximately the same Weight of said mixture per 
unit of time, thereafter conningling said miX 
ture with said stream of heavy Vapors in ratio 
thereto for the Supply of adequate heat materi 
ally to crack said heavy vapors, and recovering 
from said reformed and cracked hydrocarbons 
products Suitable for motor fuel. 

5. The method of thermally cracking heavy hy 
drocarbons to produce motor fuel and reforming 
light hydrocarbons, which comprises heating and 
separating from the heavy hydrocarbons a stream 
Of Vapors, generating heat in a heating Zone, in 
an elongated passageway disposed Within said 
heating Zone, heating a mixture of cycle gas and 
said light hydrocarbons to a temperature Within 
the active reforming temperature of said light 
hydrocarbons, regulating the ratio of light hy 
drocarbons to cycle gas to provide a time inter 
wal for the substantial completion of the reform 
ing reaction to take place before discharge of Said 
light hydrocarbons fron Said elongated paSSage 
way, commingling said mixture with said stream 
of heavy Vapors in ratio thereto for the Supply 
of adequate heat to crack said heavy Vapors, re 
taining said heavy Vapors Within a ZOne for a 
time interval Sufficient for the Substantial Con 
pletion of the Cracking reaction of Said heavy 
vapors, and for a given cracking temperature of 
said heavy vapors controlling the time the heavy 
vapors are retained within said last-named Zone 
by regulating the quantitative ratio of Said miX 
ture and the heavy Vapors, and recovering prod 
ucts Suitable as motor fuel therefron. 

6. The method of thermally cracking heavy 
hydrocarbons to produce motor fuel, Which con 
prises heating and Separating from the heavy 
hydrocarbons a stream of Vapors, superheating 
them, generating heat in a heating Zone, in an 
elongated passageway disposed. Within Said Zone 
heating a mixture of Cycle gas and of light hy 
drocarbons to be reformed to a temperature of 
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around 1200 F., retaining said light hydrocar 
bons within said passageway for an interVal Suf 
ficient for the optimum reformation thereof by 
regulating the ratio of Said light hydrocarbons 
to said cycle gas while maintaining approxi 
mately the same weight of said mixture per unit 
of time, thereafter commingling said mixture 
with said stream of heavy, Superheated, Vapors 
in ratio thereto for the supply of adequate heat 
to crack said vapors, and recovering therefrom 
cracked and reformed products Suitable as motor 
fuel. 

7. The method of thermally cracking heavy 
hydrocarbons to produce motor fuels, which con 
prises heating and separating from the heavy 
hydrocarbons a strean of vapors, preheating a 
Stream of light hydrocarbons and a stream of 
Vapors, preheating a stream of light hydrocar 
bons and a stream of cycle gas, in an elongated 
paSSageWay disposed Within a heating Zone heat 
ing a mixture of said cycle gas and said light 
hydrocarbons to a temperature Within the active 
reforning temperature of Said light hydrocar 
bons, regulating the time interval required for 
the light hydrocarbons to pass through said pas 
SageWay to an interVal for Optimum reforning 
thereof by varying the ratio of said light hydro 
carbons to said cycle gas While maintaining the 
Weight of Said mixture per unit of time relatively 
unchanged, thereafter Commingling Said stream 
of heavy Vapors With said mixture in ratio there 
to for the Supply of adequate heat for the crack 
ing of Said heavy Vapors into products Suitable 
for inclusion in notor fuel, fractionating the 
products of both the reforming and cracking re 
actions for Withdrawal of recycle stock of charac 
ter similar to said heavier hydrocarbons, return 
ing said recycle stock for mixture with said heavy 
hydrocarbons, and recovering as an end product 
constituents suitable for inclusion in motor fuel. 

WILLIAM C, DORSETT, 
  


