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This invention relates to distillation of consisting mainly of the kerosenes, but in 
mineral oils; and it has to do more particu- cluding also in some cases certain products 
larly with reduction of crude petroleum to lighter than and not strictly classifiable as a 
marketable products by a method of frac- kerosene but of too high an initial boiling 

5 tional distillation enabling the manufacture point to be termed properly a gasoline. In 55 
of sharply cut products in a more efficient particular it is a specific object of the inven 
manner than has heretofore been employed. tion to get a relatively sharp cut between the 
In reducing crude petroleum to marketable kerosenes (of which one or more may be pro 

products, it has been the custom heretofore to duced) and the gasolines. 
Jo separate certain products more or less rough- In commercial practice the three groups of 30 

ly by fractional distillation and partial con- products above mentioned are commonly 
densation, thus obtaining preliminary crude identified approximately as follows: Gas 
cuts which are then re-run to give the final oil is usually considered as a product with an 
cuts desired. Recently it has been found pos- initial boiling point by Engler distillation of 

15 sible by using various types of countercur- about 530° F. and an end point about 700°F. 65 
rent fractionating towers to more nearly ap- A good kerosene from the standpoint of close 
proximate the desired final products in one fractionation would have an initial boiling 
distillation. The final products sought are point of about 400° F. and an end point of 
mixtures of hydrocarbons, and in the trade about 520 F. Gasoline is made in several 

20 they are not strictly definite mixtures but grades with an initial boiling point around 70 
may ordinarily vary within rather wide per- 100° F. and end points up to about 450 F. 
missible limits, so that methods which allow Where two gasolines are made in a given 
some overlap in the separation of these sev- distillation process, one light and the other 
eral products are often considered satisfac- heavy, it is obvious that it is not feasible to 

25 tory. Thus, for example, in the manufacture make a clean cut separation between the two, 75 
of gasoline, kerosene and gas oil from a nor- since otherwise the heavy gasoline will be free 
mal crude in a one-step distillation process of light ends and will not be salable. 
that has recently become available, the re- Generally described, the process of the 
sults obtained have been considered satis- invention comprises heating crude oil or other 

30 factory although the kerosene may contain mineral oil to a temperature sufficiently high 80 
as much as 5 per cent of rather low-boiling to vaporize the three groups of products be: 
material which might better be included in fore mentioned, namely, gasolines, gas oil, and 
the gasoline cut. Under some circumstances, products intermediate these. The vapors of 
however, sharper separation than has hereto- these products are then subjected to a prelimi 

35 fore been practicable in a one step distillation nary fractionation in apparatus of any suit- 85 
is desired. able type in order to obtain, on the one hand, Accordingly, a principal object of the pres- vapors consisting mainly of constituents boil 
ent invention is to render commercially feas- ing lower than kerosene and containing very 
ible the distillation from mineral oil, direct- little constituents, if any, boiling higher than 

40 ly and without redistillation, of three groups kerosene; and, on the other hand, a liquid con- 90 
of products separated from each other with sisting largely of gas oil, and in any event con the greatest accuracy or sharpness consist- sisting mainly of constituents boiling higher 
ent with simple design and economical opera- than kerosene, but also containing a varia 
tion. These three groups may be designated ble minor percentage of constituents belong 45 generally as follows: first, a low-boiling por- ing properly in the final gasolihe and kero- ' 
tion comprising the gasolines; second, a rela- sene cuts which it is desired to obtain. The tively high-boiling portion comprising chief- vapors and liquid thus separated as the re 
ly gas oil; and third, a portion comprising sult of the preliminary fractionation are not 
products whose boiling points are interme- in equilibrium relation to each other, but on ( ) 

50 diate the first two groups mentioned and the contrary are separated by a distinct gap 
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not characterizing the relation of a liquid 
and its equilibrium vapor. 
The vapors and liquid resulting from the 

aforesaid preliminary fractionation are now 
introduced, respectively, into a secondary 
counterflow rectifying column at different 
levels therein, the selection of these levels 
being most desirably such that each of the 
so-introduced products is approximately in 
equilibrium with the liquid and vapor present 
in the column at the level where that product 
is introduced. This is an optimum condi 
tion, however, and not an absolutely rigid re 
quirement of the process. By properly con 
trolling the reflux to the secondary column, 
it is possible under these conditions of op 
eration to withdraw a kerosene from a point 
or points in said secondary column inter 
mediate the levels at which the preliminarily 
separated vapors and liquid are respectively 
introduced thereinto. 
By way of further explanation of the prin 

ciples underlying the invention, an example 
illustrating a practical way in which the in 
vention may be applied to the distillation of 
a typical crude oil will now be given, refer 
ence being made to the accompanying draw 
ings which illustrate apparatus systems suit 
able to use in carrying out the new process. 
In these drawings, which are to be under 
stood as more or less diagrammatic in char 
acter, Fig. 1 illustrates one such system of 
apparatus in side elevation, while Fig. 2 rep 
resents an arrangement somewhat different 
Eysturally but similar in operating prin 
clple. 

It will be assumed in the following specific 
example that the mineral oil to be distilled 
is a crude of 38° Bé. gravity and yielding 
upon test distillation by the Engler method 
about 32 per cent gasoline, 6 per cent kero 
sene, and 25 per cent gas-oil, the remaining 
37 per cent being residue and loss. The crude 
oil is first brought to a temperature suf 
ficiently high to insure vaporization of the 
desired constituents thereof at substantially 
ordinary atmospheric pressure. This may 
be accomplished in various ways, but in using 
the system illustrated in Fig. 1, which will 
be first considered, the oil is heated up in 
pipe still 10 through the coils of which it is 
forced under substantial pump pressure and 
in which it attains a temperature approxi 
mating 625° to 650 F. The crude oil thus 
superheated under pressure in the pipe still 
is discharged through pipe 10 into a va 
porizer 11 of any appropriate character 
wherein the pressure is practically atmos 
pheric or so slightly thereabove as may be 
necessary to overcome the frictional resist 
ance to passage of vapors through the ap 
paratus system. Vapors of the desired con 
stituents of the crude are flashed off in the 
vaporizer and separated from the unva 
porized constituents constituting the liquid 
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residue, which residue may be worked up as 
lubricating stock or sold as fuel oil depend 
ing upon the character of the particular crude 
undergoing treatment. This liquid residue may be led away from the vaporizer through 
outlet pipe 12. w The vapors separated in the vaporizer are 
then subjected to a preliminary fractiona 
tion in countercurrent fractionating appara 
tus to obtain a liquid product and a vapor 
product, the vapors consisting mainly of 
constituents lighter than kerosene, and the liquid product consisting mainly of constit 
uents heavier than kerosene. In the system 
illustrated in Fig. 1, the countercurrent frac tionating apparatus comprises a rectifying 
column or tower 13 surmounting the va 
porizer 11 and into which the separated ya 
bors pass directly from said vaporizer. This 
rectifying tower or column may be of any 
suitable type, but in the present example 
it is of the bubbler-cap type well known to 
those skilled in the art and therefore re 
quires no detailed description here. Vapors 
leave the top of this column by way of out let pipe 13 at a temperature approximating 
450° F., for example, pass into and through 
a partial condenser 14, where the higher boil 
ing portion thereof is condensed to provide 
reflux which returns to the top of the column 
through trapped line 14. Condenser 14 may 
be omitted and the necessary reflux obtained 
by withdrawing a liquid of approximately 
similar composition to that which would be 
obtained from condenser 14, from an ap 
propriate plate of column 17. In that case 
vapors go through line 13 direct to column 
17, while reflux liquid is returned through 
line 14b. The uncondensed vapors pass off 
through pipe 15. The liquid product re 
sulting from this preliminary fractionation 
is conducted from the lowest plate of column 
13 through trapped line 16. 
The operation of the preliminary frac 

tionating column 13 should be so regulated 
and controlled that the overhead or vapor 
product leaving through pipe 15 contains 
substantially no material boiling above a 
predetermined temperature, say 500 F. in 
the present example. The liquid product 
leaving the lowest plate of said column 13 
is in approximate equilibrium with the va 
pors passing upwardly through said lowest 
plate from the vaporizer below and may 
contain 30 per cent of material boiling be 
low the boiling point of the highest boiling 
material leaving the top of column 13 as ya 
por. There is therefore a certain overlapping 
in boiling range of the vapor and liquid 
products obtained from the preliminary frac 
tionating column 13. If it be desired to re 
duce the amount of this overlapping, as may 
be desirable under some circumstances this 
can be accomplished by a slightly modified 
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Redure which will be explained herein after. 
The aforesaid vapor from the top and the 

liquid from the bottom of preliminary frac 
tionating column 13 are now further treated 
in countercurrent fractionating apparatus 
in order to produce the desired sharply cut 
final product. To this end said vapor and 
liquid are introduced into a secondary frac 
tionating column indicated generally at 17, 
at substantially different levels. In the up 
per part of this secondary fractionating col 
umn, the material contained in the vapors 
entering through pipe 15 and boiling above 
the desired end point of the gasoline that is 
to be made, is removed from the vapors by 
countercurrent scrubbing and flows down 
wardly through said tower or column. On 
the other hand, the light material boiling be 
low 500 F., which is contained in the liquid 
entering through pipe 16, is vaporized and 
passes upwardly through said tower. Such 
gasoline constituents as are present in this 
vapor pass for the most part to the top of 
the column without being liquefied, while 
most of the constituents of said vapor boil 
ing below 500° F. but above the desired end 
point of the gasoline collect as liquid on a 
plate or plates in column 17 intermediate the 
points at which pipes 15 and 16 enter said 
column, together with the products boiling 
between 450° and 500°F. that were contained 
in the vapors entering said column through 
pipe 15. Therefore one or more sharply cut 

is products, intermediate a gasoline on the one 
hand and gas-oil on the other, and contain 
ing but a small proportion of the already 
small proportion of light material in the va 
por coming from the lower part of the col 
umn, can be withdrawn as a liquid from the 
secondary fractionating tower or column. 
Such an intermediate product, assumed in 
this instance to be a kerosene is withdrawn 
in liquid form through pipe 18 from an in 
termediate point in the column as shown, 
most desirably about midway between inlets 
15 and 16. 
It will be noted that the end point of th 

material leaving the primary column 13 as 
vapor can be very definitely controlled, 
whereas the initial boiling point of the liquid 
material leaving the bottom of the primary 
column can not be controlled to a similar 
extent as a practical matter, said liquid ma 
terial being mostly gas oil but containing 
constituents boiling all the way down into 
the gasoline range. But since substantially 
all the gasoline constituents at points in the 
secondary column 17, above the point at 
which this liquid product of the preliminary 
fractionation is introduced, will be in vapor 
form as already pointed out, a kerosene cut 
practically free of gasoline may be drawn 
off in liquid form. 
The liquid coming from the base of the 

3 

primary column 13 through pipe 16 may be 
assumed to be at a temperature approximat 
ing 500 to 525° F. In order to remove the 
kerosene and even all the gasoline from this 
liquid by ordinary distillation methods, it 
would be necessary to raise the temperature 
of the liquid to about 620 F. which, of 
course, would cause more or less heavy ma 
terial to boil off in addition to the lighter 
products sought. According to the present 
method, however, this heavier material is 
separated by countercurrent scrubbing and 
made to pass downwardly in a manner simi 
lar to that by which the heavier material is 
cut out of the vapors in the upper part of 
column 17. 
The liquid oil leaving the bottom of column 

17 passes through pipe 19 to a re-boiler 20 
and vapors from this re-boiler, at a tempera 
ture of say 650 F. or thereabouts, are con 
ducted into the base of said column through 
vapor pipe 21, thus supplying to said column 
the necessary heat in addition to that enter 
ing at 15 and 16, to maintain the proper op 
eration of the column. By reason of the pre 
liminary fractionation effected in column 13, 
the re-boiler 20 is required to handle very 
much less material than would otherwise be 
necessary and hence a substantial saving in 
operation and equipment is made possible. 
Stripped gas-oil is discharged from the re 
boiler through pipe 22 having a control valve 
23, the effective opening of which may be 
regulated in such manner as to maintain a 
constant level of liquid in the re-boiler. 
The light vapors leaving the top of column 

17 through vapor line 24 pass to a condenser. 
25, and a part of the resultant condensate 
is refluxed through trapped line 26 back to 
the column 17 to maintain the proper counter 
current fractionating conditions therein. 
The excess of gasoline condensate passes to 
storage through valved line 27, while any 
vapors and gases escaping condensation in 25 
pass off through vapor line 28. o 
The approximate figures hereinabove given 

for temperatures and characteristics of prod 
ucts are of course subject to wide variation. 

It is again desired to emphasize the im 
portance of the preliminary step of first par 
tially fractionating the crude oil vapors in 
order to obtain two cuts which with respect 
to their properties straddle, so to speak, the 
product or products which it is desired to 
take out as one or more intermediate cuts 
between the heaviest and the lightest prod 
ucts to be made, namely, gas-oil and gasoline. 
To enable applying this principle of opera 
tion with even greater certainty and effec 
tiveness, the procedure described in the speci 
fic example hereinabove given may be modi 
fied by vaporizing the desired constituents 
of the original crude oil continuously in a 
plurality of successive stages and introduc 
ing into the primary column 13 the vapor 
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products of said stages simultaneously at 
separated points in said column. For ex 
ample, assuming that the desired constituents 
of the crude are vaporized in two stages, 
the first stage vapors or lighter portion may 
be introduced through pipe 29 into the upper 
part of column 13, while the heavier portions 
are introduced through pipe 30 into a lower 
section, the points of introduction being most 
desirably so selected that in each instance the 
introduced vapors are in approximate equi 
librium with the vapors and liquid present in 
that section of the column. By such an ex 
pedient the overlap in boiling range between 
the vapor product and the liquid product ob 
tained in the preliminary fractionation treat 
ment in column 13 may be reduced to say 
10 per cent or thereabouts. For example, 
where the crude is preheated in heat ex 
changers to a temperature of say 450° F., the 
oil thus preheated may be allowed to flash 
of light vapors, chiefly gasoline constituents, 
which may then be introduced through pipe 29 
into the upper part of column 13; the residual 
oil being then further heated to say 625 F. 
or thereabouts to vaporize the remaining 
heavier desired constituents which may be 
introduced into the column through pipe 30. 
If desired, the vapors introduced through in 
lets 29 and 30 may be derived from pipe-still 
and vaporizer units like the unit 10-11 here 
illustrated, or of any other appropriate type, 
and these may operate successively upon the 
oil in conjunction with said unit 10-11, the 
combination thus supplying vapors from 
three distillation stages simultaneously to 
column 13. Or any other suitable means may 
be employed to supply vapors of the desired 
crude oil constituents either in one stage or 
several successive stages. 
As a rule the preliminary fractionator 13 

need comprise only about four to six bubbler 
cap sections, or the equivalent of this in other 
types of countercurrent fractionating appa 
ratus to enable accomplishing satisfactorily 
the preliminary fractionation characterizing 
the present process; but this is not to be un 
derstood as restrictive. In the present ex 
ample, fractionator 13 comprises five bubbler 
cap sections. 
In using the system illustrated in Fig. 2 

to carry out the new process, the procedure. 
is similar in principle to that already de 
scribed. The arrangement of the apparatus. 
is in some respects more convenient, how 
ever, and permits of substantial economies 
in design and operation. The crude oil to be 
distilled, which for the sake of an example 
may be assumed to be of 38° Bé. gravity be 
fore mentioned enters the system under pump 
pressure through line 31 and may then pass 
by way of any or all of lines 32, 33 and 34 
to suitable still means which in this instance 
is a pipe still indicated conventionally at 
35. In line 32 are interposed sets of heat 
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exchangers 36, 37, in which the incoming 
crude may absorb heat from the hot vapors 
present in parts of the system to be mentioned 
presently. In line 33 is arranged a heat ex 
changer 38 by which the crude may absorb 
heat from an intermediate liquid distillate 
such as kerosene, resulting from the distilla 
tion; while in line 34 are heat exchangers 39 
wherein gas-oil resulting from the distilla 
tion may give up heat to the incoming crude. 
Lines 33 and 34 both conduct crude to line 
40 which joins line 32 near the point of en 
trance into the pipe still 35, as indicated. 
valved by-passes may be provided for cutting 
out any of the heat exchangers when desired. 
Such by-passes are indicated, for example, 
at 36 and 37 in connection with heat ex 
changers 36 and 37. 
The crude oil, coming from line 32 or line 

40, or both, is pumped through the coils of 
the pipe still 35, and heated to a temperature 
of say 625° to 650 F. The oil is forced 
through the pipe still under considerable 
pressure, as much as 200 pounds per Square 
inch in some cases, supplemental pump 
means (not shown) being provided where 
ever necessary to insure adequate and con 
tinuous feed of the oil through the pipe still. 
The superheated oil, together with such 
vapors as are formed in the passage through 
the pipe still, are discharged through line 
41 into vaporizer chamber 42, corresponding 
in function to vaporizer 11 of the apparatus 
shown in Fig.1. Said vaporizer chamber 
42 comprises the lower part of a tower or 
column indicated generally at 43. The pres 
sure in said vaporizer chamber is approxi 
mately atmospheric, and upon discharge of 
the superheated crude oil thereinto through 
pipe 41, vapors of the constituents desired 
to be recovered therefrom are flashed off and 
pass upwardly, while the heavier unvapor 
ized portions of the crude flow downwardly 
and leave the bottom of the column through 
residuum discharge line 44, the contained 
heat units being utilized, if desired, to pre 
heat crude or boiler feed water, for example. 
The flashed-off vapors, of which the tem 

perature may approximate 525 F. in a typi 
cal instance, pass upwardly from the vap 
orizer chamber into a preliminary fraction 
ating portion 45 of the tower, said section 
being included between plates 46 and 47 in 
said column. In this instance also the col 
umn is assumed to be of the bubbler-cap 
type, although it may be of any type suitablo 
to effect countercurrent fractionation. Plate 
46 is provided with the usual up-tubes and 
bubbler-caps for upward passage of vapors 
from the vaporizer 42, but does not have 
a liquid down-pipe, and liquid collecting on 
this plate does not flow down into the vapor 
izer. Plate 47 is a blank plate entirely sepa 
rating the portion 45 of the column from 
the remaining upper portion 48 which will 
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be referred to again presently. In a typi 
cal instance, portion 45 of the column, which corresponds in function to preliminary frac 
tionator 13 of Fig. 1, may comprise from 4 
to 6 bubbler-cap sections. Through this pre 
liminary fractionator 45 the vapors travel 
upwardly in countercurrent contact with 
downwardly flowing liquid, the persisting 
vapors passing off through vapor line 49. 
The temperature of these vapors when they 
leave the preliminary fractionator 45 may 
approximate 450° F. in a typical instance. 
These vapors are passed through heat ex 
changers 37 wherein they give up heat to in 
coming crude and are cooled to say 400° F. 
They consist mainly of constituents that are 
lower boiling than kerosene and contain sub 
stantially no constituents boiling above 500 
F. The condensate resulting from the cool 
ing in heat exchangers 37, is refluxed through 
line 50 into the top of the preliminary frac 
tionator 45. Liquid descending to plate 46 
is discharged from the column through 
trapped line 51. This liquid consists prin 
cipally of constituents boiling higher than 
kerosene but also contains lower boiling con 
stituents, including some that belong in the 
gasoline cut. In other words, the vapor and 
liquid products made in the preliminary 
fractionator 45 are similar to those made 
in preliminary fractionator 13 of the appara 
tus shown in Fig. 1. The vapors leaving preliminary fraction 

which the heat exchangers 39 are located. ator 45 are now further fractionated to elim 
inate heavy ends, while the liquid product 
leaving said preliminary fractionator is frac 
tionated to eliminate gasoline and most of the 
kerosene it contains, all in such manner as 
to enable the production of a sharply cut in 
termediate product which in this instance 
may be assumed to be a kerosene. The va 
pors leaving heat exchangers 37 through line 
49 enter the base of upper portion 48 of the 
tower or column just above plate 47 and pass 
upwardly through the bubbler-cap sections 
thereof against downwardly flowing liquid 
refluxed to the top of the tower. In typically 
satisfactory practice, the amount of such re 
flux is so controlled that vapors leaving the 
top of the column through vapor line 52 
are at about 350 F. They pass thence 
through heat exchangers 36 where they are 
cooled enough to provide condensate, in the 
form of a heavy gasoline, sufficient in quan 
tity to supply the necessary reflux to the 
E. of the column through reflux line 53, re sidu 

60 

all vapors of light gasoline going on 
through line 54 to condenser coils (not 
shown) included in a condensing and cool 
ing system indicated diagrammatically at 
55, where a resultant light gasoline conden 
sate is obtained. Any excess of heavy gaso 
line condensae beyond what is needed as re 
flux passes to the cooling system through 
line 53° in which is located a control valve W. 

5 

Liquid descending to blank plate 47 at the 
bottom of the upper portion 48 of the column 
leaves the column through trapped line 56 
and is introduced into the top of a second col 
umn indicated generally at 57 which may be 
of smaller diameter than column 43 but 
which virtually functions, in conjunction with 
portion 48 of column 43, as one column, or 
a column combination, corresponding to col 
umn 17 of Fig. 1. It will be noted in this 
connection that vapors pass from the top of 
column 57 through vapor line 58 into the 
lowermost section of portion 48 of column 43; 
and the operation of column 57 is so con 
trolled that the temperature of the vapors 
thus entering column 43 through line 58 is 
substantially the same as that of the vapors 
entering through line 49. 

Liquid leaving the preliminary fraction 
ator 45 through line 51 is introduced into col 
umn 57 a number of sections below the top. 
This liquid enters at a temperature of say 
500 F. or thereabouts in a typical instance, 
and in passing down through the sections of 
the fractionating column 57 is stripped of 
practically all of its gasoline and kerosene 
content by countercurrent contacting with 
ascending hot vapors supplied at, say, 625 
to 650° F. to the base of the column through 
vapor pipe 59 from a re-boiler 60 into which 
liquid flows from the bottom of the tower 
through pipe 61. Stripped gas oil flows from 
the re-boiler to cooler 55 through line 62 in 

If desired, vapors may be passed directly 
from portion 45 of the tower or column 43 
to portion 48 of said column, heat exchangers 
37 being omitted in this case, and Suitable reflux liquid being withdrawn from pipe 
56 and supplied through pipe 56 to the top 
of portion 45 of column 43. Under these 
conditions, the operation would therefore 
be analogous to the alternative procedure de 
scribed in connection with Fig. 1 where, as was pointed out, the vapors might pass, di 
rectly from column 13, through line 13, into 
the upper part of column 17. 
At one or more points in column 57, above 

where liquid is fed in through pipe 51, one or 
more intermediate products may be drawn 
off as in the procedure previously described 
in connection with Fig. 1. In the present 
instance a single kerosene product is assumed 
to be drawn off in liquid form through pipe 
63, passing through heat exchanger 38 and 
thence to 55 for final cooling. It will be noted 
that the section of column-combination 57. 
48 from which the liquid kerosene is with 
drawn is substantially equidistant from the 
sections into which the vapor and liquid prod 
ucts from the preliminary fractionator 45 are 
respectively introduced through pipes 49, 51. 
While the location of the kerosene draw-off 
may be varied within reasonable limits, it 
will usually be found that most satisfactory 
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results are obtainable under these-conditions. 
Means should be provided for accuately 

observing the temperature in various parts 
of the apparatus in order to enable close con 
trol of operating conditions. To this end a 
system of pyrometers is most desirably pro 
vided, having thermo-couples located at 
points T in the various vapor spaces and 
vapor lines where observation and control of 
the vapor temperature is essential or desir 
able. Leads L connect the several thermo 
couples T to a conveniently located indicator 
I where the temperatures may be observed. 
As accurate control and regulation of the 

amount of reflux to the top of the main col 
umn 42 is desirable at all times, provision 
may be made for automatically controlling 
the amount of such reflux by the temperature 
of the vapors leaving the top of the column. 
In this instance the thermo-couple T located 
adjacent the vapor outlet 52 is connected by 
lead L to an electrical control device indi 
cated generally at D which operates through 
appropriate actuating mechanism M to con 
trol valve V, whereby the valve may be 
opened or closed according as it may be neces 
sary to decrease or increase the amount of 
reflux to the top of the column to maintain 
the desired operating conditions. 
The various products made in the distilla 

tion may go from the condensing or cooling 
system to run-down tanks or storage, as indi 

60 

50 

cated, look boxes 64 being placed in the run 
down lines as desired. 

It is to be understood that the invention 
in its broader aspects is not restricted to the 
details of operation given above, and that the 
Specific embodiments of the process de 
Scribed in explaining the underlying princi 
ples involved are merely illustrative and not 
intended to be limiting. 
What is claimed is: 
1. The process of distilling mineral oil for 
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said second column at a point substantially 
below that at which the vapor fraction was 
introduced, condensing and refluxing to the 
upper part of said second column a part of 
the vapor products issuing therefrom, and 
withdrawing from a point in said second 
column, intermediate the points at which the 
aforesaid vapor and liquid fractions were in 
troduced, a liquid product of boiling range 
intermediate the boiling ranges of gasoline 
and gas-oil. 

2. The process of distilling mineral oil as 
defined in claim 1, further characterized by 
the fact that the vapor and liquid fractions 
preliminarily separated in the first column 
are introduced into the second column at 
points corresponding generally to those at 
which they will be, respectively, most nearly 
in equilibrium with the vapors and liquid in 
said second column. 

In testimony whereof I hereunto affix my 
signature. 

WILLIAM A. PETERS, Jr. 
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85 

production therefrom of a gasoline fraction, . 
a gas-oil fraction, and an intermediate frac 
tion, which comprises heating mineral oil in 
continuously successive stages to provide a 
corresponding plurality of vapor products of 
Successively higher boiling points, introduc 
ing Said plurality of vapor products simul 
taneously into a preliminary countercurrent 
fractionating column at different levels cor 
responding generally to the points at which 
the vapor products so introduced will be most nearly in equilibrium, respectively, with the 
yapors and liquid in said column, conducting 
from the upper part of said column a result 
ant vapor fraction consisting mainly of con 

85 

stituents lower-boiling than kerosene and 
passing the same into the upper part of a sec 
Ond countercurrent fractionating column, 
conducting from the lower part of said pre 
liminary fractionating column a liquid con 
Sisting mainly of constituents higher-boiling 
than kerosene and introducing the same into 
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