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To all whom it may concern. - 
Be it known that I, FRANK E. WAN TIL 

BURG, a citizen of the United States, resid ling at Minneapolis, in the county of Henne 
5 pin and State of Minnesota, have invented certain new and useful Improvements in Apparatus for Separating Composite Oils 

into Component Parts, of which the follow 
ing is a specification. My invention relates to apparatus for 
separating composite oils into component 
parts. More particularly, it relates to sepa 
rating the lighter petroleum products from 
the heavier petroleum products of crude oil. 

15 The objects of the invention are to increase the yield of gasoline or lighter products and 
to reduce the fuel consumption required for 
the operation. The invention is based on 
the principle that a petroleum distillate 

20. when once separated from the original mass 
of crude oil should not again be mixed with 
a heavier distillate or be allowed to mix 
with the original mass for the reason that it 

0. 

requires less heat to re-distill the light dis-, 
25 tillates when not mixed with heavier dis tillates than it requires when the lighter dis 

tillates are allowed to flow back into the 
still to mix with the original mass and be 
re-distilled when the mass reaches a higher 

30 temperature. The invention is also based 
upon the well known fact that when there 
is only a comparatively small difference in 
temperature between the initial boiling 
point and the end point of the distillate, it 

35 is possible to recover a larger percentage of 
light petroleum product or obtain an in 
creased yield of products of what is known 
as low end points or low boiling points such 
as gasoline and naphtha. By “end point is 

40 meant that characteristic of a so-called dis tillate which indicates the temperature at 
which the last of any particular sample is 
carried off in gaseous form. The general 
refinery practice has been to re-run the 

45 lighter distillates recovered from crude oil 
whose end points are ligher than those of 
gasoline and when this is done, it requires 
extra fuel to bring the distillates to the tem 
perature required for vaporization. In re 

50 fineries which employ what is known as the 
“continuous system” or a battery of stills 
consisting of two or more, it has been cus 
tomary to allow the distillates which flow 
back from the vapor lines of the stills to go 

55 into the original mass of oil with the result 
that these distillates become mixed with 

25, 1923. Serial No. 614,815. 
the original mass. It requires greater heat 
to re-distill them when thus mixed than it 
does to re-distill them when kept separate. 
I accomplish the objects of my invention 
by distilling the composite oil, trapping 
back the condensate from the distilled va 

60 

pol's and re-distilling the condensate un 
mixed with the original mass of crude oil 
by the same Source of heat employed in the 
initial distillation. The full objects and advantages of my 
invention will appear in connection with 
the detailed description and the novel fea 
tures of my invention idea will be particu 
larly pointed out in the claims. In the accompanying drawings which ill 
lustrate the application of my invention 
Fig. 1 is a view partly in vertical section 
and partly in side elevation showing an ap 
paratus for carrying out my invention. 
Fig. 2 is a view partly in vertical section 
and partly in elevation showing a slight 
modification. Fig. 3 is a view substantially 
in section on the line 3-3 of Fig. 1. Fig. 4 
is a fragmentary view corresponding to Fig. 
1 and showing a slight modification. Fig. 5 
is a view in horizontal section on the line 
5-5 of Fig. 4. Fig. 6 is an enlarged view 
in section on the line 6-6 of Fig. 5. Referring to the construction shown in 
the drawings, I provide a plurality of stilis 
or 'boilers 1, 2, 3, 4, and 5 which are placed 
above fireboxes 6,7,8,9, and 10, respectively, 
which furnish heat for vaporizing the oils 
in the stills. The composite oil to be sepa 
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rated is fed into still 1 in suitable manner, 
as by means of a pipe 11 and the stills are 
connected in series by pipes 12, 13, 14, and 
15 which incline downwardly as they ex 
tend from a still to the next one in the se 
lies. I’ipes 16, 17, 18, 19 and 20 connect the 
upper portions of the stills in succession to 
places somewhat albove the lower ends of 
separato's 21, 22, 23, 24, and 25, these sepa 
a'ators consisting of casings which are prefel 
ably cylindrical and which contain a series 
of ba?iles 26. From the top of the separa 
to's, pipes 27, 2S, 29, 30 and 31 lead to con 
(lenser's such as the condensei' 32 shown in 
Fig. 2. From the bottons of the separators, 
pipes 33, 34,35, 36, and 37 lead back respec 
tively into the stills 1, 2, 3, 4, and 5 so that liquid condensing in the expansion cham 
bers of the separators will flow back into the 
stills. These pipes, however, instead of de 
livering this condensate into the original 

95 



& 
mass-in the stills are arranged to deliver into 
auxiliary stills such as the pans 38, 89, 40, 
41 and 42 which are supported respectively 
in the upper portions of the stills So as to be 
above the liquid contained therein. The 
pipe 36 which extends into the still 4 is. 
provided with a cock 43 and above this cock 
a downwardly inclined pipe 44 connects the 
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pipe 36 with the interior of the pan 38 so 
that when the cock is closed the condensate 
forming in the separator 24 will be trapped 
back into the pam which is in the still 1. 
The pans 38, 39, 40 and 41 are connected in 
series by pipes 45, 46, and 4, which incline 
downwardly as they extend from one panto 
the next in the series. The pan 41 in the still 
4 instead of being connected with the pian 
42 in the still 5 is provided at one end with a 
wall which is lower than the remainder of the 
vertical wall of the pan so that the conden 
sate which is received in the pan 41 and is 
not vaporized may overflow into a pan 48 
supported in the still 4 and provided with 
an overflow pipe 49 leading to any suitable 
container. The still 5 is provided with an 
overflow pipe 50 which may lead to any suit 
able container. Fig.2 shows a slight modi 
fication in regard to the still 1, this figure 
showing a pipe 33 which leads back into the 
original mass of liquid in the still instead 
of leading into the pan 38. Figs. 4, 5, and 
6 show a slight modification in which the 
pans are replaced by coils of pipe 51 lying in 
a horizontal plane in the stills and having 
perforations 52 in their upper sides for es 
cape of vapor. The coils of pipe in the Suc 
cessive stills are connected by pipes in the 
same manner that the corresponding pans 
are connected. 
The operation and advantages of my in 

vention will now be obvious. In a battery of 
five stills such as shown in Fig. 1, the kero 
Sene will be distilled from still 5 and it is 
contemplated that a temperature of about 
500°F. will be employed which is sufficiently 
high to vaporize all light components of the 
oil so that none of these light components 
can pass into still 5 and go into the cheaper 
kerosene. While it may require a tempera 
ture of 500°F. to vaporize the lighter prod 
ucts from the original mass of oil, the con 
densate which flows back from the separa 
tors placed above the stills can be re-vapor 
ized and made into a lighter product with a 
temperature of from 400° to 425° F. and by 
carrying these trapped-back condensates into 
the auxiliary still in the main still 1 and al 
lowing portions of the condensates to flow 
into the auxiliary stills in the succeeding 
stills 2 and 3, the temperature in these latter 
stills will be sufficiently high to re-vaporize 
a portion of the condensates. Furthermore, 
by maintaining a temperature sufficient 
ly high, it is impossible for any light com 
ponents to pass into still 5 and the trapped 
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back condensates from the stills are kept cir 
culating between still 1 and still 4 until such 
condensates become sufficiently heavy So that 
the temperature in still 4 will not vaporize 
them whereupon they flow into still 5 fron: 
which they are carried off by the use of a 
higher temperature in the form of kerosene, 
The condensates reaching the pan 48 in still 
4 which are too heavy to be vaporized over 
flow through the pipe 49 so that they can be re 
covered while the oil reaching the still 5 which 
is too heavy to be vaporized is permitted to 
over-flow through the pipe 50 so that it can 
be recovered. It should be borne in mind 
that the condensate which is trapped-back 
from the separators is very hot and the re 
distillation of these components is continued 
without allowing them to cool. In the gen 
eral practice now employed, it is customary 
to accumulate the components whose end 
points are higher than those of the different 
grades of gasoline and then re-run such com 
ponents which, of course, means loss of fuel. 
An important feature of my invention con 
sists in the use of auxiliary stills such as the 
pans or coils which prevent the trapped-back 
condensates formed in the separators or frac 
tioning equipment from flowing back into 
the original mass of oil. The invention 
broadly considered includes the idea of re 
turning the condensates trapped-back from 
any of the vapor lines to auxiliary stills 
placed in any of the main stills. The em 
ployment of this invention increases the 
yield of gasoline, saves fuel and increases the 
capacity of the plant. 

claim: 
1. Apparatus for separating composite 

oils into component parts comprising a 
plurality of main stills connected in series, 
an auxiliary still in each of said main stilis, 
the earlier of said auxiliary stills being con 
nected with each other in series, a plurality 
of separators connected respectively with 
said, main stills for receiving the vapors 
therefrom, and means for trapping back into 
said auxiliary stills the condensates forming 
in said separators whereby said condensates 
will be redistilled unmixed with the original 
mass of oil and by the same source of heat 
employed in the initial distillation. 

2. Apparatus for separating composite 
oils into component parts.comprising a plu 

auxiliary still in each of said main stills, 
the earlier ones of said auxiliary stills being 
connected with each other in series, a plural 
ity of separators connected respectively with 
said main stills for receiving the vapors 
there from, and means for trapping back into 
the first auxiliary still the condensates form 
ing in the separator which is connected with 
the main still containing the last one of the 
connected auxiliary stills whereby said con 
densates will be redistilled unmixed with the 

rality of main stills connected in series, an 
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original mass of oil and by the same source 
of heat employed in the initial distillation. 

3. Apparatus for separating composite 
oils into component parts comprising a plu 
rality of main stills connected in series, an 
overflow pipe leading from the last one of 
said stills, an auxiliary still in each of said 
main stills, the earlier ones of said auxiliary 
stills being connected with each other in 
series, a plurality of separators connected 
respectively with said main stills for receiv 
ing the yapors therefrom, means for trap 
ping back into said auxiliary stills the con 
densates forming in the separators connected 
there with respectively, and means for trap 
ping back into an earlier auxiliary still the 
condensates forming in one of the later 
separators whereby said condensates will be 
redistilled unmixed with the original mass 
of oil and by the same source of heat em 
ployed in the initial distillation. 

4. Apparatus for separating composite 
oils into component parts comprising a plu 

S 

rality of main stills connected in series, an 
overflow pipe leading from the last one of 
said stills, an auxiliary still in each of said 
main stills, said auxiliary stills with the ex 
ception of the last one being connected with 
each other in series, a plurality of separators 
connected respectively with said main stills 
for receiving the vapors therefrom, means. 
for trapping back into said auxiliary stills 
the condensates forming in the separators 
connected therewith, means for trapping 
back into the first of said auxiliary stills the 
condensates forming in next to the last of 
said separators whereby said condensates 
will be redistilled unmixed with the original 
mass of oil and by the same source of heat 
employed in the initial distillation, a second 
auxiliary still in next to the last of said main 
stills, and an overflow pipe leading from 
said last mentioned auxiliary still. 
In testimony whereof I hereunto affix my signature. 

FRANK E. WAN TILBURG. 
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