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tion of Delaware 
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This invention relates to the art of decompos 
ing Or Cracking oils, Such as petroleum oils, by 
means of high temperature and pressure above 
atmospheric, commonly referred to as the pyro 

5 genetic cracking of oils, to produce low boiling 
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point, low specific gravity. oils from relatively 
higher boiling point oils, and particularly to pro 
duce low boiling point oils adapted for use as fuel 
in internal combustion engines. 
More specifically the invention relates to a 

pyrogenetic oil cracking process of the type in 
Which oils, after being heated to a desired Crack 
ing or decomposing temperature, are passed into 
a vaporization ZOne from Which the Vapors are 
Withdrawn as distillation products thus separat 
ing them from the unvaporized oils. 
In Cracking processes of this type, the opera 

tion has generally been so carried on that there is 
excessive coke or carbon formation in the evap 
orating chamber and the resulting residual oil 
withdrawn from the System... contains Such an 
amount of free carbon or sediment as to mate 
rially reduce the value of Such residual oil as a 
commercial fuel oil. 
An object of the invention is to provide a, 

cracking process by which a high yield of low 
boiling point fractions may be obtained, while at 
the same time the production and precipitation 
of coke, carbon or carbonaceous material in the 
respective parts of the apparatus may be mini 
mized and controlled or substantially avoided, 
and the sediment content of the residual oil re 
duced to a minimum, thereby rendering such 
residual oil satisfactory for a commercial fuel oil. 

Heretofore it has been common practice to 
maintain in the evaporating chamber - for rela 
tively long periods of time a very considerable 
volume of the heated unvaporized oils discharged 
from the heating Zone or coil, in Order to Secure 
a material amount Of Cracking reaction Or Con 
version of Such oils into lower boiling point oil. 
When the cracking reaction is thus allowed to 
continue while vaporization takes place and be 
fore the residual oil is withdrawn from the Sys 
ten digestion of the ingredients which are 
capable of yielding further low boiling products 
in substantial quantity takes place in the pres 
ence of the heavier derivatives of decomposition 
or cracking. The result has been rapid and ex 
cessive degeneration of the heavier derivatives of 
the cracking reaction, With the conseqüent prO 
duction and precipitation of excessive amounts of 
carbon and sediment in Such chamber. 
This invention comprehends a process whereby 

oil may be rapidly raised to the reaction tempera 

(51 ???196 Cl) 

ture and then the heavy residuents of the crack 
ing or decomposing reaction separated from the 
oil after their formation, with sufficient celerity 
to avoid their degeneration into coke and the 
formation of Sediment, while desired portions of 
the insufficiently cracked oils remaining after 
Such Separation may be further decomposed with 
Out Supplying further heat thereto, whereby the 
production and the precipitation of carbon or 
Coke, or carbonaceous material in the apparatus 
may be Substantially avoided or reduced to a 
minimum While recovering a high yield of the 
desired low boiling point oils. 
An object Of the invention is to provide a proc 

eSS whereby there is obtained a high yield of low 
boiling point oils without reliance, as a control 
ling factor for the desired high yield, upon diges 
tion of the unvaporized oils remaining in the 
evaporating chamber being conducted in the 
presence of the heavy residuents of the cracking ; 
Or decomposing reaction, thereby reducing to a 
minimum or substantially avoiding the produc 
tion and precipitation of carbon or coke or car 
bonaceous material in the apparatus. The in 
Vention contemplates a process in which diges- : 
tion of insufficiently cracked portions capable of 
yielding a further material amount of low boil 
ing point products, i. e., their further decompo 
sition without further heat input, is substantially 
confined to a condensate from vapors. The in 
Vention also contemplates the dilution, before 
their removal from the Zone of reaction, of the 
heavy residuents of cracking with a portion of 
intermediate constituents capable of yielding a 
further material quantity of low boiling point 
products and the return of Such intermediate 
constituents to the heating Zone free from such 
heavy derivatives of cracking. 
By the process disclosed in the pending appli 

cation of Ralph A. Halloran and Archie L. Strout, 
Serial Number 176,990, filed March 21, 1927, the 
production of Such carbon and Sediment may be 
effectively controlled and reduced to a minimum 
or substantially avoided, thereby reducing or sub 
stantially avoiding precipitation, thereof in the 
evaporating chamber. However, with such a 
process as that disclosed in said application, in 
order to Secure the desired high yield of IoW 
boiling point oils, it has been necessary to com 
pensate for the decrease in digestion taking place 
in vaporization chamber by increasing to a 
greater or less degree the temperature to which 
the oil undergoing treatment is raised in the 
heating Zone or coil. Corrosion of the equipment 
is a material factor in the commercial-operation 
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2 
of Such process. Higher coil temperatures in 
Crease COOsion. It is one of the objects of this 
invention to provide a process by which the same 
high yield may be obtained without l'esort to 
such higher coil temperature, and in fact by a 
reduction in the coil temperature, thus avoiding 
Such increased corrosion or experiencing a re 
duction in the amount of corrosion. 
Another enabOdiment of this invention Com 

prehends a process or method whereby relatively 
high boiling point, high specific gravity oils may 
be economically cracked or decomposed by rapid 
paSSage through a relatively long heating coil in 
Which Such oils are Subjected to pressure anate 
rially above atmospheric while being quickly 
raised to a relatively high cracking temperature 
whereby a relatively rapid cracking rate is se 
cured within the coil and from which heating coil 
the intermingled oil and vapors are discharged 
into a vaporization or separation chamber, (pref 
erably maintained under substantially the same 
preSSure as the oil and vapors in said coils), 
wherein the vaporized fractions are quickly sepa 
rated from the oil fractions unvaporized at the 
temperature and pressure of the operation, and 
in which the temperature of said unvaporized 
oils rapidly drops naterially below the exit tem 
perature from the coil, subjecting the resultant 
vapors to reflux condensation, (preferably under 
substantially the pressure of the operation), sub 
jecting the liquid oils condern sed thereby to di 
gesting or cracking reaction, preferably under 
the contained heat, thereof, and under pressire 
above atmospheric, recovering the vapors fron 
Such digestion. Or Cracking operation, passing the 
residuum from Stach last named cracking or con 
Version operation to the heating coil for re-treat 
ment, maintaining a Substantially, constant, but 
:relatively small volume of unvaporized oils in 
said evaporating chamber by continually dis 
charging the unvaporized oils therefron to a 
distillation chamber (preferably by maintaining 
a substantially uniforn, rate of flow into and 
Separate discharge of vapors and unvaporized 
oils from Said vaporizing chamber), wherein the 
pressure of Such oils is sufficiently reduced to 
permit flash distillation sufficient to separate a 
material portion of the oils suitable for further 
cracking from the heavy derivatives which are 
unsuitable therefor, and at the same time leave 
a liquid residuum suitable for fuel oil, discharg 
ing the unvaporized residue, removing and con 
densing the resultant vapors thereby freed from 
such derivatives of the cracking operation as are, 
Under the temperature and pressure of such op 
ceration, readily decomposed to coke, and return 
ing Said last named coradensate together With 
fresh feed, either directly or indirectly, to the 
heating coil; preferably maintaining in Such va 
porizing chamber such a relation of pressure to . 
itemperature therein as to provide dilution of the 
heavy residuents of cracking with a proportion 
of lighter oils not readily decomposed into car 
bonaceous rhaterial under the time, pressure and 
temperature conditions of the operation. 
An essential feature of this invention resides 

in subjecting the condensate from the reflux 
condensation of the vapors Withdrawn from the 
evaporating chamber to digestion and returning 
the residuum of such reaction for further treat 
ment in the heating coil. We have found that 
Such a digesting operation is practical and may 
be employed to a considerable degree Without the 
production of any material amount of coke or 
carbonaceous material in the digestion chamber 

2,008,550 
and Without the production of products in such 
residuum which when passed through the heat 
ing coil Will undergo extensive decomposition to 
Coke, carbon or carbonaceous matter or precipi 
tation therein. 
The invention may be more readily and fully 

lunderstood by reference to a description of a 
preferred embodiment as utilized in actual prac 
tice taken in connection with the accompanying 
drawings diagrammatically illustrating the ap 
paratus employed, and in which 

Fig. 1 is a diagrammatic illustration of such 
ain º apparatilis; Fig. 2 showing modifications of 
the apparatus in coninection with the digestion 
Ol' Cracking reaction of the condensate. 
In the drawings, 2 indicates a heating coil, 

Suitably mounted within a furnace 3 to be heated 
thereby to the desired temperature. The furnace 
is fired in the usual or any preferred manner. 
This coil i is preferably of such length and di 
Imensions and So mounted in the furnace 3 as to 
pi'ovide a relatively long passage of the oil 
through the heating zone, so that the oil to be 
Cracked or decomposed may be rapidly forced 
through the coil and raised to and subjected to 2 
the desired cracking temperature while within 
the coil, at the same time being moved there 
through with such rapidity as to substantially 
prevent the formation or precipitation of coke 
or carbonaceous matter in the cracking coil. 
4 indicates a discharge line leading from the 
Cracking coil to a separating or evaporating 
chamber 5. Preferably this discharge line dis 
charges into Such chamber 5 at the top thereof. 
6 indicates a vapor line by means of which the 
VapCi's are conducted from Such separating or 
evaporating. chamber 5 and discharged into a 
fractionating tower 7. This fractionating tower 
a may be of the ordinary or any preferred con 
Struction, such as the well-known bubble or 
doughnut-and-pan tower. . 

8 indicates a vapor line leading from the frac 
tionating tower into a suitable condenser 9 from 
Which the condensed oil may be discharged into 
a Suitable receiver ... if represents a gas dis 
charge line by means of which any fixed gas or 
uncondensed vapor may be discharged. This 
line is provided with a valve 2, as indicated. 
f3 indicates a line by which the oil may be with 
drawn from the receiver to storage. This line : 
S3 is controlled by a suitable valve 4. If desired 
a branch 3' in the line 3 may be connected to 
a pump 5 by which a portion of such distilate 
may be returned from the receiver to the 
upper part of the fractionating tower and 
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therein used as a cooling agent for the ascending 
VaporS. Any Well-known cooling medium or 
means may be used, however, to control the frac 
tionating tower 7. 

6 indicates a discharge line for the with 
drawal of the unvaporized oils from the vaporiza 
tion chainber 5 and discharges into a fashing 
chamber fi. 8 indicates a suitable valve by 
which the release of pressure is controlled. í 9 
represents a discharge line from the botton of 
the flashing chamber controlled by a valve 20 
leading to Suitable storage for the fuel oil pro 
duced. 2 represents a line for drawing off the 
vapoi's from the flashing chamber f7 and leads 
through a heat exchanger 22 to a jet condenser 
23. The heat exchanger 22 may be of any ordi 
nary Or preferired construction. Only one heat 
eXchanger is indicated in the drawings. Any 
desired number may be used. The jet condenser 
may be of any ordinary or preferred construction 
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2008,550 
and is: indicated as provided with the usual baf 
fle plates. The condenser is provided with a 
line 24 controlled by a valve 25, by which the 
incondensible gases may be withdrawn and dis 
charged. 

23 indicates the fresh feed line through which 
the fresh oil to be treated may be introduced to 
the jet condenser and Sprayed therein, thereby 
effecting a jet condensation of the vapors from 
the flashing chanaber 7... 2 represents an out 
let line from the jet conden Ser i connected Witih 
the Suction Side of a feed pump 28 which delivers 
into the line 28 through heat exchanger 23a5. 
to the branch feed line 29 which is connected 
With the pipe Or line 3 connected to the Suction 
Side Of the feed ptinap 3. arraged to deliver 
through the line S2 to the heating coil. 2. Inter 
pOSed in the branch feed line 2 is a Suitable coin 
trol Valve 33. SA indicates a second branch of 
the feed line 28, controlled by the valve 35 and 
di Scharging into the fractionating tower , there 
by Spraying a portion of the feed into the uprising 
VapOIrS in the fractionating toWer. T. It is ob 
ViCLS that either the branch 29 or 36 of the fead 
line 3’ may be dispensed with and the Whole 
Stream of oil directed through the other branch. 

36 indicates a discharge line for the condensate 
Of the fractionating tower . This line 3G diiS - 
charges into a digestion chamber 37, which may 
be of the ordinary or any preferred construction. 
and may be arranged horizontally, as indicated 
in the drawings, or vertically. It is preferable 
to utilize a horizontally disposed digester 3E of 
comparatively Small cross section and of consid 
erable length, in order to provide directional flow 
through. Such digester, as thereby, the time of 
treatment of the oils passing into and through 
Such digester may be more accurately controiled. 
The line 39 connects the outlet end of the digester 
3i with the Suction of the pump 3. 38 indicates 
a, Vapor line by means of which the vapors pro 
duced in the digester 37 may be withdrawn. As 
indicated in the drawings, this vapor line 38 dis 

It is ob 
ViOuS. that if desired a separate condenser may 
he USed for these vapors, and they may be sepa 
rately discinarged to Suitable Storage. 48 indi 
Cates a compartment in the digester 3 formed 
by bafiles (i. 42 indicates a line through which 
gas Or Stean Gay be paSSed to this compartinent 
aS ažh aid to distil?ation therein. 39 indicates a 
vapor line passing to fractionating tower 43. A 
line 44 leads from the fractionating column 43 
to condenser A which may be of any practical 
type. 88 indicates a line for conducting con 
densate from condenser. A to Suitabie storage or 
to a naphtha recovery. System. Interposed in 
lire 48 is trap 5 from which line 5 provided with 
valve 47 leads to fractionating tower 43 for con 
ducting thereto a part of the condensate. - 
AS an example of an Operation of a process en 

bodying this invention with a particular type or 
Size of equipment, We have used as a charging 
stock or fresh feed to the System a 26 A. P. l. gas 
oil cut from California crude. This oil was 
pumped at the desired rate into the upper part 
of the jet condenser 23. In descending over the 
baffle plates of this condenser this cooled feed 
contacted with the cycle stock vapors from the 
distillation chamber and condensed the Said 
vapors. The commingled feed oil and condensed 
cycle Stock Were Withdra Win from the condenser 
chamber 23 through the feed line 2 by the pump 
28. ina. Snuch as the cycle stock had been cooled 
by passage through the heat exchangers indicated 

3 
at 22, and further cooled by contact with the in 
coming fresh feed in the chamber 23, the tem 
perature of the mixture flowing through the 
pump 28 Was relatively low. AS this mixed feed 
Was forced through the feed line 28' by the pump 
28, it passed through the heat exchanger 22, and 
Was raised to a temperature of approximately 
500-600 E. and passed into the fractionating 
to Wer. The length of the heating coil.2 was so 
proportioned to the furnace conditions that the 
Gil passed therethrough with sufficient rapidity to 
he progreSSively and not too abruptly raised to 
the naxiratina temperature. 
through the Cracking coil, the oil was raised to a 
temperature of about 875. F. under a pressure 
betWeei. 275-290 pounds. With Such an opera 
tion the temperature of the vapors discharged 
through the transfer line 4 approximated 875 F. 
The evaporating chamber was suitably insulated 
to avoid excessive heat radiation and the ten 
perature of the unvaporized oil collecting in the 
botton of the vaporizing chaimber was approxi 
mately 90°F. The fractionating tower. was so 
COinStructed and operated as to produce from the 
Wagor dischai'ged through the vapor line 8, the 
desired distillate. The reflux condensate from 
this fra Citionalting tower had a temperature of 
735 F. The pressure maintained in the frac 
tionating to Wei approximated 270 pounds. The 
temperature of the oils entering the digestion 
chamber was approximately 7852. F. and the 
residual therefrom was drawn through the pump 
3 í at a temperature of approximately 775°. F. 
The pressure in the digestion chamber 37 in such 
Operation approximated 270 pounds. 
From the evaporator chamber 5 the unvapor 

ized oils were discharged through the line 6 to 
the fiashing chamber 2, pressure being released 
by the valve 8 to effect fiash distiliation. These 
oils were distilled in the flashing chamber í ! by 
their contained heat, and all those constituents 
Suitable for further decomposition recovered as 
VapCI's, and were utilized as a charging stock. 
The liquid Oil, (containing the heavy derivatives 
of the cracking reaction) remaining from such 
flash distillation Was discharged from the chain 
ber ? at a gravity of approximately 10° to 12° 
A. P. H. and WaS Substantially free from sediment 
and carbon or coke, and available as a good 
liquid fuel. 
With certain oils or certain operations, the en 

tire pressure may he released upon the delivery 
Of the ünvaporized ois to the flash chanber T 
ali di With certain operations advantage may be 
had by actually creating a partial vacuum in such 
chambeir í by means of a vacuum pump (not 
shown in the drawings), thus inducing additional 
di Stillati?On therein. 

idegeneration of the heavy derivatives of crack 
ing to Coke and carbonaceous material Was con 
Grollied by regulating the time during which the 
uVagoiZedois from the Cracking coi and the 
heavier derivatives of crackiing were Subjected 
tO deCO impOSition , COmditions in the vaporization 
chaniber by passing Such residuals out of the 

By its passage 
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Vaporization chanber before Such excessive die 
Composition or degeneration cold take place. 
The best results were obtained by maintaining 

a relatively. Sinal anmoint of liquid oils Within the 
vaporization chamber 5. By reducing the amount 
of unvaporized oils Within the vaporization cham 
ber 5 and by Saintaining a substantially uniform 
rate of fow into and separate discharge of va 
pors and unvaporized oils from the vaporizing 
chamber 5, Substantial degeneration of the heavy 
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residuents of cracking into a material amount of 
coke, carbon or carbonaceous material, or the 
precipitation thereof in the vaporization cham 
ber, was prevented. A further factor in the ac 
complishment of this result Was the maintenance 
of a suitable relation of the pressure maintained 
in the vaporization chamber to the temperature 
of the oils thereira, So as to provide a certain di 
lution of the heavy residuents of cracking with a 
proportion of lighter oils not readily decomposed 
into coke, etc., under the temperature and pres 
sure of the operation. Therefore, specific illus 
strations of the particular time element preferable 
in such operation are not given, as these inst be 
related to the volume of oil undergoing treat 
ment, the volumetric capacity of the apparatus, 
temperatures, pressures, etc. The rate of dis 
charge of Such diluted unvaporized oils from the 
evaporating chamber should, however, be at Such 
rate as not to naintain any given portion thereof 
therein for a sufficient period of time to permit 
degeneration to or precipitation therein of coke, 
etc. - - 

During 
gester a drop in temperature occurs between the 
inlet and Outlet ends due in part to the endo 
thermic reaction of the cracking process and in 
part to the heat of vaporization absorbed in the 
production of vapors in this element. Inasmuch 
as lighter fractions are produced within the body . 
of the oil, not all of the light fractions produced 
may be distilled off under the constant pressure 
conditions. If these fractions are not renoved 
from the oil they pass to the heating element and 
may be partially cracked to gas and undesirably 
further broken down. Their presence in the oils 
passing to the cracking coil may also cause too 
early vaporization therein, and their vapors will 
exert their partial pressure effect within the sys 
tem, and also, due to the formation of such va 
pors, Will tend to cause an over-all expansion of 
the material paSSing through the coil and there 
by for the same thruput shorten the time of ex 
posure under the established temperatures. This 
Shortening of time Will tend to reduce the amount 
of Cracking for any given temperature and for the 
same yield or production make it necessary to 
carry higher temperatures than would be the 
case if the lighter fractions were not present. 
Where Such light fractions would otherwise re 
main in the residuum discharged from the di 
gester 37 into the feed line to the heating coil 2, 
provision is preferably made for their removal 
from the residuum either before the residuum is 
discharged from the digester 3 or before such 
residuum is passed into the feed to the coil. In 
Fig. 1 there is illustrated a method of stripping 

Distillation is fa 
cilitated by the gas or steam introduced through 
line 42 and the vapors evolved in compartment 
49 are passed through line S9 to fractionating 
tower 43 equipped with or accompanied by the 
necessary facilities for proper fractionating and 
for condensing the desired product from said va 
pors. While it is indicated in the drawings that 
a part of the condensate may be returned to the 
fractionating column 43, it is evident that various 
types of fractionating tower with the return of 
the necessary fractions for cooling may be uti 
lized. Reflux from the column is preferably re 
turned to the residuum passing to the heating coil 
2 as by a reflux line 45'. Instead of utilizing a 
separate condenser, the vapors rising from the 
compartment 49 may be conducted (as indicated 
in dotted lines) into the vapor line 38. 

the progress of the oil through the di 
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Another method of stripping the lighter frac 

tions from the digester 37 is illustrated in Fig. 
2. In this method pressure is reduced between 
the digester 37 and the fractionating column 43 
by means of the valve 50 in line 49 which con 
veys residuum from the digester - 37 :to the frac 
tionating tower 43. The amount of reduction 
in preSSure will depend on operating conditions, 
the type of stock handled, the amount of low 
boiling fractions carried in the digested stock 
and the amount of fractions it is desired to re 
move. Any practical fractionating equipment 
may be used for the purpose of stripping the 
lighter fractions while gas or Steam may be used 
as an aid to distillation if found desirable. In 
the event it may not be necessary or desired to 
strip out these lighter fractions the fractionat 
ing tower 43 aind its accompanying equipment 
may be onitted and the residuum from digester 
37 passed directly to the heating coil as indicated 
by dotted line 5 of Fig. 2; or by the omission of 
baffles 4 shown in Fig. 1 together with the Omis 
sion of fractionating equipment 43 as explained 
above. 
By subjecting the reflux condensate of the va 

pOrS, Separated from the unvaporized oil deliv 
ered from the cracking coil, to a digestion or 
Cracking reaction and distillation, and then pass 
ing the residual of such reaction back to the 
Cracking coil a substantial yield of low boiling 
point oils is obtained Without the production or . 
the precipitation from this part of the oils un 
dergoing treatment of a material amount of coke, 
etc. in the cracking coil or vaporization cham 
ber. This digestion can be effectually secured 
Without the addition of heat to such condensate 
and may be conducted at substantially the pres 
Sure under which such condensate is produced 
or at Somewhat reduced pressure, or under high 
er pressure, and with added input of heat if de 
Sired. As the low boiling point oils thereby pro 
duced are recovered, less cracking will be re 
quired in the heating coil and in the evaporator 
for the Same overall yield of low boiling point 
oils. Therefore, it becomes practical to operate 
the process at lower coil temperatures reducing 
to an appreciable degree the corrosive difficulties 
experienced at the higher temperatures, particu 
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larly When treating oils containing a material 
sulphur content. 
In the foregoing description and drawings for 

a more clear understanding of our invention, we 
have described and indicated the digester. 37 
as a separate mechanical element. Under some 
conditions of operation and installation the con 
densate might be permitted to collect in the bot 
tom of the fractionating tower (as in the lower 
portion of the tower 7, thus utilizing the same 
as a digestion chamber), and be held therein for 
the desired time interval during which the de 
sired decomposition takes place before discharge 
Of the residuum into the feed line to the cracking 
coil. In Such case the evolved vapors of the di 
gestion Or cracking reaction distilling off would 
be removed before the residuum is passed to the 
feed line. This would also be true where the 
fractionating tower T is superposed above the 
evaporator 5. In Such practice, however, there 
Would be sacrificed the advantage of controlling 
parallel flow through the digestion chamber, 
Securable with the operation and apparatus here 
tofore described, because the lower boiling point 
fractions formed during digestion would rise 
through the liquid oils, causing agitation and 
rendering it impossible or difficult to withdraw 
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all portions of the residual oils or rediduum 
separately after the lapse of the established de 
Sired time. This sacrifice, however, under cer 
tain conditions finay not be of sufficient magni 
tude to prohibit its use, particularly in consid 
eration of the simpler equipment involved, and 
our invention therefore extends to and includes 
both these methods of operation. 
We claim: 
1. A process for converting heavy hydrocarbon 

oil into lower boiling products which comprises 
passing the oil in a restricted stream rapidly 
through a heating Zone and heating the same 
therein to cracking temperature under superat 
mospheric pressure, discharging the heated oil 
into a reaction Zone maintained under cracking 
conditions of temperature and pressure and sepa 
rating the same therein into vapors and unva 
porized oil, removing the latter from the reac 
tion Zone before any substantial quantity there 
of has degenerated into coke and preventing its 
return to the heating Zone, separately removing 
the vapors from the reaction Zone and dephleg 
mating the same under Superatmospheric pres 
Sure thereby forming a reflux condensate which 

is at Cracking temperature, digesting the reflux 
condensate under the superatmospheric pres 
Sure and Without application of heat thereto in a 
heat insulated digestion Zone and effecting fur 
ther conversion thereof by its contained heat, re 
noving the digested refux condensate from the 
digestion Zone and lowering the preSSure there 
on thereby separating the same into vapors and 
residuum, supplying said residuum to the heating 
Zone forretreatment in the process, and con 
densing the vapors evolved from the digested re 
flux condensate as well as those uncondensed by 
the dephlegmation. 

2. The process as defined by claim 1 further 
characterized in that the unvaporized oil with 
drawn from the reaction zone is flash distilled 
by preSSure reduction, the flashed vapors de 
phlegmated, and resultant flash reflux introduced 
into contact with the initially separated vapors 
being dephlegmated and thence into the diges 
tion zone in admixture with said reflux con 
densatte. 

RALPH. A. HAT LORAN. 
ARCHIE L STROUT. 
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