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To all uphom it may concern: 
IBe it known that I, HERMAN FRASCH, a 

citizen of the United States, residing at New 
York city, Manhattan borough, New York 
county, in the State of New York, have in 
vented new and useful Improvements in 
Obtaining Petroleum Products, of which 
the following is a specification. 
This invention relates more particularly 

to obtaining burning oil (kerosene) fron 
petroleum of the nature of that obtained 
from the wells near Beaumont, in Jefferson 
county, Texas, hereinafter referred to as 
Beaumont oil or Beaumont petroleum; but 
it also relates to obtaining burning oil 
(kerosene) from other kinds of petroleum as 
hereinafter set forth; and it is not wholly 
confined to the obtainment of burning oil 
(kerosene). 
On subjecting Beaumont petroleum to 

fractional distillation (with or without 
cracking) and subjecting the entire distil 
late which comes over between the ordinary 
temperature limits of burning oil (say, from 
250 F. to 600° F.) to treatment with sul 
furic acid of 66° Baumé (followed by the 
customary washing with water, and with 
caustic soda solution, and again with 
water), the resulting product will be color 
less and of a mobility to climb a lamp wick 
(although much denser than Pennsylvania 
burning oil); but it will smoke when burned in ordinary petroleum (kerosene) lamps, 
especially if the flame should be turned low. 
The raw distillate shows the same Smoky 
flane. I have discovered that such distill 
late is composed in part only of smoky 
hydrocarbons and that these and the non 
smoking hydrocarbons which accompany 
them in distillation can be separated from 
each other by the differentially solvent ac 
tion of an appropriate menstruum, such as 
methyl alcohol or ethyl alcohol, not only to 
a useful extent, but sufficiently to obtain 
from such smoky distillate a non-Smoking 
burning oil (kerosene) whose hydrocarbons 
have the same range of boiling points as 
those of said smoky distillate. And I be 
lieve the same to be true of any petroleum 
analogous to IBeaumont oil in possessing a 
snoky burning oil fraction, to the extent at 
least that such a non-smoking burning oil 
(kerosene) can be obtained from smoky dis 

tillate representing apart (if not the whole) 
of the burning oil fraction of such petro 
leum. But said Beaumont or analogous pe 
troleum is not the only petroleum the burn 
ing oil (kerosene) from which burns with a 
less clear flame than does burning oil (kero 
sene) from Pennsylvania petroleum or 
(when desulfurized) from Lima oil. Rus 
sian petroleum, for example, is of that char 
acter; and so I believe is any petroleum 
whose burning oil fraction is denser (heavier 
in gravity-less in degrees Baumé) than 
that of Pennsylvania or Lima oil. I have 
discovered in respect to Russian petroleum 
(and I believe it will hold true of petroleum 
of the last mentioned description in general) 
that the burning oil fraction thereof is com 
posed of hydrocarbons which differ in their 
tendency to smokiness and that said hydro 
carbons can be separated from each other 
by a differentially solvent menstruum of the 
aforesaid description, with the result of im 
proving the burning oil (kerosene) from 
said petroleum in respect to the character 
of its flame. Moreover, an oil made from 
that fraction of Pennsylvania and certain 
other petroleum which is less volatile than 
burning, oil (kerosene) has been used to a 
certain extent for illuminating purposes by 
burning in special lamps. Such heavier 
illuminating oil fraction of Beaumont or 
other petroleum mentioned can also, I be 
lieve, be improved in respect to smokiness 
or tendency thereto by subjecting the same 
to the aforesaid menstruum. Further, the 
illuminating oil fractions (namely, the 
burning oil fraction and said heavier frac 
tion) of petroleum whose burning oil frac 
tion is of the density of that of the Pennsyl 
vania and Lima petroleum undergo, each of 
them, a separation of hydrocarbons, when 
subjected to the aforesaid menstruum, with 
the result of obtaining oil in which the ratio 
of carbon to hydrogen (which can be ascer 
tained by elementary chemical analysis) is 
less than in the oil so treated. 
Based on these discoveries, the invention consists in the processes of subjecting part 

at least of either or both of said illuminating 
oil fractions of Beaumont or other petro. 
leum, as above mentioned, to the action of 
a menstruun, such as methyl alcohol or 
ethyl alcohol, which has a different solvent 
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action upon the non - smoking from that. 
which it has upon the smoky hydrocarbons . 
of said burning oil fraction of Beaumont 
petroleum, and thereby obtaining the re 
sults stated. The menstruum may be ap 
plied to all or to any desired part of either 
or both of said illuminating oil fractions be 
fore or after the separation of the same from 
other fractions or parts of the petroleum: 
but the application would best be made after 
such separation, the oil treated being in the 
form of an appropriate distillate. The dis 
tillation of the crude oil may, in any case, 
be performed with or without cracking. 
In addition to giving an oil of less ratio 

of carbon to hydrogen than the oil treated, 
the separation which is effected by the dif 

in an oil of greater ratio of carbon to hy 
E. and this more highly carbonaceous product can be utilized for burning as fuel 
or for other appropriate purpose. 
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The solvent action of methyl or ethyl alco 
hol is greater on the Smoky hydrocarbons 
(or those having a higher ratio of carbon to 
hydrogen) than on the non-smoking hydro 
carbons (or those having a lower ratio); 
but it is evident that a menstruum having 
the reverse differential action might serve to 
separate the two kinds of hydrocarbons; and 
it is believed that a differential solvent in 
general has now for the first time been ap 
plied as indicated. 

Nearly anhydrous methyl alcohol is re 
garded as the best menstruum; but another 
appropriate menstruum (differential sol 
vent) can be used without exceeding the 
limits of the invention. As already indi 
cated, ethyl alcohol can be used. I believe 
other appropriate menstrua to exist. 
After the desired and feasible separation 

of the hydrocarbons from each other has 
been obtained, the menstruum is separated 
from the hydrocarbons in solution therein 
in order to obtain purer oil and also to re 
cover the valuable menstruum; and where it 
and they have sufficiently different boiling 
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points fractional distillation would best be 
resorted to; but the menstruum separation 
might be effected in different ways which 
might vary with the menstruum. Addition 
of water followed by settling and decanta 
tion will separate methyl alcohol or ethyl 
alcohol from hydrocarbons (of whatever 
volatility) in solution therein. Methyl alco 
hol and ethyl alcohol can each of them be 
separated by distillation from the hydro 
carbons which compose the heavier portion 
of the burning oil fraction of any kind of 
petroleum. The separated menstruum can 
be disposed of in any way; but it would best 
be used over again on a new lot of oil, with 
or without being subjected to an intermedi 
ate treatment, as may be found necessary or 
desirable. The invention includes the proc 

ferentially solvent menstruum also results 

esses or improvements in which such separa 
tion, or such separation and repeated use, 
of the menstruum is a feature. 

In obtaining burning oil from petroleum 
I have found advantage in the case of Beau 
mont oil and I believe advantage would also 
be found in other cases, in subjecting the 
heavier portion of the burning oil fraction 
of the oil to the menstruum after prelimi 
narily separating the light end of said frac 
tion therefrom. In my experience with 
Beaumont oil I have found such light end sufficiently free from Smoky hydrocarbons 
to be used in burning oil (kerosene) with 
out Subjection to the menstruum; but it can, 
if necessary or desired, be subjected thereto. 
By the preliminary separation of the light 
end and Omission to subject it to the men. 
stuum a saving of oil is effected; since if 
Said light end were allowed to remain it 
would be deprived of utilizable constituents 
by the menstruum; and such a saving would 
result whenever, or however the heavier por 
tion of the burning oil fraction of petroleum 
(after removal of the light end therefrom 
should be treated by agents which would 
remove utilizable constituents from said 
light end, if applied thereto. The inven 
tion covers this feature generally. 
Other or further improvements in ob 

taining petroleum products are also included 
in the invention, as herein set forth. 
Another part of my present invention 

consists in certain new petroleum or hydro 
carbon oils. Oils within this part of the 
invention can be obtained from Beaumont 
petroleum by means of the improvements or 
processes herein set forth; and such prod 
ucts are more especially, although not ex 
clusively, intended; since the invention in 
cludes oils in general having the necessary 
characteristics (hereinafter pointed out). 

In the accompanying drawings, Figures 1 
and 2, taken together, but omitting those 
parts from Fig. 1 which also appear on Fig. 
2, make a plan view of an oil washing ap 
paratus or plant for carrying the invention 
into effect, certain intermediate portions of 
said apparatus being broken away in Fig. 1 
in order to get the figure on the sheet: Fig. 
3 is a front elevation of the same apparatus; 
Fig. 4 is a view in vertical section of one 
of the settling and decanting vessels form 
ing part of said apparatus; Fig. 5 is a de 
tail view on a larger scale of a form of valve 
considered more advantageous than that 
shown in Fig. 4; Fig. 6 is a detail view of 
another valve arrangement: Fig. 7 is a side 
elevation, partly in section, of the apparatus 
or plant of Figs. 1, 2 and 3, looking to the 
left from the line E-E of Figs. 1 and 2: 
Fig. 8 is a sectional elevation on line F-F 
of Figs. 1 and 2 looking to the left, so much 
of the vapor pipe 730 as lies to the right of 
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and Fig. 9 (Sheet 1) is a view of a device 
for skinning oil from the aqueous methyl 
alcoliol of condensation which runs from 
one of the condensers employed. 

In Figs. 3, 7 and 8 one of the rectifying 
columns and its vapor pipe are shown partly 
broken away, in order to get the figures on 
their respective sheets. 
The apparatus shown contains a series of 

mixing vessels 13 for churning together the 
oil and the menstruum. Each such vessel is 
provided with a rotary stirrer 23 (see left 
hand end of Fig. 8) operated by a belt from 
a pulley 24 on shaft 22; and the stuffing 
box for each stirrer shaft is located on top 
of a sleeve 26 so as to be raised above the 
level of liquids in vessel 13. Thus arranged, 
it is less likely to allow material to escape 
from the vessel 13 than if it were in position 
to be wet by said liquids. The liquids enter 
each vessel 13 at the bottom through a pipe 
20 and leave it at the top (see left hand end 
of Fig. 7) through a pipe 16. For each 
mixing vessel 13 there is a settling and de 
canting vessel 14 (Figs. 4, 7 and 8) for sepa 
rating the mixture of oil and menstruum into 
a lighter and a heavier component. Each 
such vessel 14 is provided with an inlet at 
the middle to which the pipe 16 leads from 
vessel 13 and with outlets at top and bottom 
respectively from which pipes 17 and 15 
carry off the separated liquids. The pipe 16 
opens into an annular space between a per 
forated distributing plate 160 and the wall 
of the vessel 14. In the vessel is a sub 
merged float 30 (Figs. 4 and 8) carrying a 
valve 31 for the upper outlet and a valve 32 
for the lower outlet. In normal working 
both valves are open; and their adjustments 
depend upon the gravity of the mixture of 
oil and menstruum in vessel 14; for as such 
mixture becomes lighter the float rises, clos 
ing the valve 31 and opening the valve 32 
correspondingly; and as it becomes heavier 
the float falls, opening the valve 31 and clos 
ing the valve 32. An automatic control is 
thus exercised on the proportions of the en 
tering mixture which leave by pipes 17 and 
15 respectively. In Fig. 5 the valve 2 is 
placed between the outlet ports 3 and the 
middle of the vessel 14; so that the current 
does not tend to close the same. The body 
of the valve has holes 4 therein so that the 
liquid may pass into and out of the space be 
tween the valve 2 and the cap 5. 
weights for loading float. 30. In Fig.6 the 
end of the pipe 15 is provided with a simple 
gate valve 155 for controlling the outflow 
from vessel 14 by pipe 15. It can be used 
instead of or in addition to either or both 
of the float operated valves 31, 32. The pipe 
17 has a vertically adjustable end 27, the ei 
bows which connect, it with the body of the 
pipe allowing it to be set at different eleva 
tions for regulating the flow of liquid 

At 6 are 
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through the pipe 17. For each mixing ves 
sel 13 there is also a centrifugal pump 19 
whose shaft passes through a stuffing box at 
top of sleeve 25 (used for the same purpose 
as sleeve 26) and is driven by a belt from a 
pulley 21 on shaft 22. The mixture of oil 
and menstrumenters the pump by a pipe 10 
and is fed by it to the corresponding vessel 
13 through pipe 20. Further, for each ves 
sel 13 there is a supply chamber 18 for sup 
plying by pipe 10 (Fig. 8) to the corre 
Sponding pump 19 the mixture of liquids 
which it receives (Fig. 6) from pipes 1.) 
and 17; only the supply chamber at the 
lower right hand end of Fig. 2 receives lic 
uids from pipes 33 and 17; while that at 
the upper right hand end of the same figure 
receives liquids from pipes 34 and 1:5. The 
Series of supply chambers 18 is formed by 
partitions (Fig. 6) in the troughs shown at 
top and bottom respectively of Fig. 2. 
These troughs as shown are closed (Fig. 6) 
on top to prevent evaporation of the men 
struum therein; and the stems of valves 155 
pass through stuffing boxes in the cover. 
The chamber 35 receives liquid by a pipe 17 
and discharges it by a pipe 54. The chann 
ber 36 receives liquid by a pipe 15 and dis 
charges it by a pipe 65. A pane of glass 9 
in the wall of each chamber allows observa 
tion of the interior. 
Assuming that a mixture of oil and dif 

ferentially solvent menstruum in the pro 
portions in which they are to be used should 
yield (on settling) two liquids; of which the 
bulk of the menstruum should be contained 
in the lighter liquid, the oil would flow 
through pipe 33 into what may, therefore, 
be EE as the first supply chamber of 
the series; while the menstrum would flow 
through pipe 84 into the last supply chamber 
of the series. The oil in the first supply 
chamber meets the liquid flowing from the 
top of the second settling and decanting ves 
sel of the series by pipe 17 and consisting of 
menstrtium charged with hydrocarbons. The 
two liquids are then supplied by aid of the 
first pump 19 to the first mixing vessel 13 
of the series; and from it they pass by pipe 
16 to the first settling and decating vessel 
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14; where a separation of liquids takes place, 
the once washed oil passing by pipe 15 to 
the second supply chamber 18. Here it 
meets the charged menstruuan from the third 
decanting and settling vessel; and the two 
liquids are supplied therefrom by the second 
pump 19 to the second mixing vessel 13; 
from which they pass by pipe 16 to the sec 
ond settling and decanting vessel 14. The 
twice washed oil then flows by pipe 15 to 
the third supply chamber 18. In turn the 
oil passes through each set of Washing ap 
pliances (composed of a supply chamber 18, 
a pump 19, a mixing vessel 13 and a settling 
and decanting vessel 14); and it is washed : 

120 



4. 

in each with menstruum. In the last set of 
said appliances it is washed with the fresh 
menstruum from pipe 34, and passes off by 
way of chamber 36 and pipe 65. The men 
struum which flows through pipe 34 into 
the last of the supply chambers 18 meets 
therein the already often washed oil from 
the last but one of the settling and decanting 

3. 

25 

20 

25 

so 

40 
common to both. In each still c d e there 
is a tight steam drum 50 (Fig. 8) with tubes 
51 open at both ends and extending through 
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vessels 14 and is supplied with it by the last 
pump 19 to the last of the mixing vessels 
13; from which the mixture passes into the 
last of the settling and decanting vessels. 
From this the menstruum with its dissolved 
hydrocarbons passes by pipe 17 to the iext 
to last supply chamber 18, where it meets oil 
from the last but two of the settling and 
decanting vessels 14. The oil and men 
struum are then fed by the next to last pump 
19 to the next to last mixing vessel 13; from 
which they pass into the next to last settling 
and decanting vessel 14. From this the men 
struum with its dissolved hydrocarbon passes 
by pipe 17 to last but three of the supply 
chambers 18. Thus the menstruum passes 
through each set of Washing appliances in 
inverse order to that in which the oil passes 
through them. From chamber 35 it passes 
away by the pipe 54. 
Assuming that methyl alcohol is used as 

the differentially solvent menstruum, the 
means shown for recovering it from the 
hydrocarbons carried away by it through 
pipe 54 consist of a series of four stills 
a de k (Figs. 1, 7 and 8), two of them (c. d) 
heated by dry heat only and provided with 
rectifying column f, dephlegmator 746 and 
condenser g common to the two stills, and 
the other two of them (ek) having means 
for subjecting the liquid therein to free 
steam and provided with a condenser m, 

the drum for circulation of liquid. The 
steam inlet for each of these drums is 
marked 52; and the outlet for each for the 
water of condensation is marked 53 (Figs. 
7 and 8). The pipe 54 leads to still c, and 
the residual liquid passes from it by pipe 
55 into stilld. The vapors from the latter 

pipe 73 and pass with the 
vapors evolved in stille through the column 
f. and dephlegmator 746 and pipe 742 (Fig. 
1) to the condenser g. The column f has a 
perforated floor 74, it may be of any de 
sired form, and is provided with a filling 
T40 of (most advantageously) broken gran 
ite of from an inch to three inches in di 
ameter. As shown (Fig. 8) a disk 74 of 
wire cloth rests upon a perforated plate 743 
which in turn rests upon I beams 744 sup 
ported at the ends by the ring 745 fastened 
to the walls of the column. The dephleg 
mator consists of upright vapor tubes 747 
set between heads 748 and surrounded by 

951,272 

water introduced by the pipe 749 (Fig. 3) 
and escaping by pipe 750. The water sup 
ply may be so regulated as to have a tem 
perature of about 120° F., more or less, at 
the outlet 750. The condensate formed in 
the dephlegmator and in the column f re 
turns to the still c and in its return is 
brought thoroughly into contact with the 
rising vapors. The condensate from con 
denser g passes by pipe 75 to menstruum 
storage tanks 76 or (proper cocks being 
closed) by the pipe 75, by-pass 77 and pipe 
34 to the last supply chamber 18 of the se 
ries, as before mentioned. From the stor 
age tanks 76 the menstruum can be deliv 
ered by the pump 78 through pipe 34 to 
Said supply cRa The stuffing box for 
the piston rod of the pump 78 is elevated, 
as described for those around the stirrer 
shafts of the mixing vessels 13. The same 
ump 78 will serve (on occasion) for ex 

hausting the contents of vessels 13 and 14 
through pipe 780 (Fig. 8) and for deliv 
ering the same through pipe 79 (Figs. 2 
and 3) into stille (the yalve in pipe 34 be: ing closed and that in pipe 79 being opened 
for the purpose). Between the condenserg 
and the pipe 75 is a box 80 with glass sides 
and movable slide so that the flow of con 
densate can be observed and a test sample 
taken, if desired. The residual liquid from 
still d passes by pipe 56 into stille and into 
it free steam is introduced in small quan 
tity by pipe 501. The vapors (including 
the steam) pass by pipe 730 to the con 
denser m, along with the vapors from still k. 
This still receives the residual liquid by 
pipe 57 (Figs. 1 and 7) from stille and as 
shown consists of a long tube k inclosed for 
the greater part of its length by a jacketing 
tube 58 which is closed at the ends and pro 
vided with a steam inlet 59 at one end on 
top and an exhaust 60 at the opposite end 
underneath. The tube (c. is provided at its 
oil outlet with a free steam inlet pipe 61 and 
at its oil inlet end with a vapor escape pipe 62. 
The vapors (including the steam) pass by 
said pipe 62 to the pipe 730 and so to the 
condenser m. The residual liquid (oil) 
from which the menstruum (methyl alco 
hol) has been recovered passes to and 
through a cooling pipe 63 immersed in 
water in the box 64 and thence to a storage 
tank, not shown. It consists of the hydro 
carbons which were washed out of the oil 
in the vessels 13, 14 by the methyl alcohol. 

For recovering the menstruum Sgt. 
alcohol) which accompanies the washed oil, 
a series of two stills h l with a condenser i 
common to both stills hil is shown. The 
pipe 65 delivers the washed oil into the still 
h. (Fig. 8), which is of the same construc 
tion as still e, and the vapors generated 
therein, with free steam from pipe 502, pass 
over by pipe. 81 to the condenser i. The 
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residual oil flows by pipe 66 to still l, which 
has a steam jacket 69 corresponding with 
the jacket 59 of still k (as shown for latter 
in Fig. 8) and having on top a steam 
inlet 70 (Fig. 1) and outlet 71 underneath for 
the water of condensation. The still lialso 
has a pipe 67 (Figs. 1 and 3) corresponding 
with the pipe 61 (Figs. 1, 3 and 8) for the 
still ; for introducing free steam into the 
still l. The vapors generated in still l, with 
the so introduced steam, pass over by pipes 
68 and 81 to the condenser i. The washed 
oil, freed from methyl alcohol, passes 
through a cooling coil 72 (Fig. 2) in water 
tank 64 to a storage tank, not shown. The 
condensate from condenser i consists of 
methyl alcohol diluted with water and ac 
companied by some oil. It flows into box 

- (of known form with 
glass sides and a slide to allow a sample of 
condensate to be taken) and then into the 
inverted siphon 901. The oil rises and over 
flows by pipe 902, which conducts it to 
still l, while the dilute methyl alcohol flows 
over the top of the adjustable pipe section 
903 in chamber 904 and is introduced by 
pipe 83 into the column q r. s. The con 
densate from condenser m also consists of 
methyl alcohol diluted with water and ac 
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marked 903 in Fig. 9) 

companied by some oil. It flows into box 
84 (Figs. 1 and 7) and then into the in 
verted siphon 905 (Fig. 7) (similar to that 
marked 901 in Fig. 9); the oil rises and is 
conveyed by pipe 906 (Figs. 1, 3, 7 and 8) 
to tubular still, while in chamber 907 the 
dilute methyl alcohol flows over the top of 
an adjustable pipe section (similar to that 

and is thence con 
veyed by pipe 85 to the column (P 8. Each 
of the inverted siphons is provided with a 
valve pipe 908 for emptying it and the cor 
responding condenser when desired. The 
lower section q of column q r s (Fig. 8) has 
at its bottom a. perforated floor in the form. 
of a disk of wire cloth resting on a grating 
852, upheld by annular ledge 854 and is pro 
vided with a filling of gravel 853 which will 
pass through a sieve of wire, cloth of three 
meshes to two linear inches and not through 
one of two meshes to the linear inch. The 
middle section 1 has at its bottom a per 
forated floor, on which rests a filling of 
gravel which is best a little finer than that 
in the column (; say, grável which will pass 
through a sieve of two meshes to the linear 
inch and not through one of three inches to the 
linear inch. The upper sections consists of a 
number of vertical pipes 88 open at both ends 
and inclosed in a water box87. The bottom 
ends of the pipes are set in the sheet which 
closes the top of section r, and their upper 
ends are joined to a manifold 89; from 
which the vapor pipe 90 leads to condensert 
(Fig. 1). The water box 87 has a water 
inlet 91 and overflow 92 which may be so 

would best be as follows. 
mont oil is distilled with cracking (in appa 

regulated that the water in the box has a 
temperature of about 120° F., more or less, 
at the overflow. The column q r s sur 
mounts the still n, which is a plain box pro 
vided with a close steam coil 86. The dilute 
methyl alcohol is fed into the top of sec 
tion q, which acts as a distilling column as 
well as a rectifier of the vapors formed in it 
and in the still n. These vapors are fur 
ther rectified in sections and s, being de 
prived of nearly all the then renaining 
water in the sections. They pass over into 
condenser t, and the resulting condensate 
pas by way of box 100 and pipes 101 and 
5 (Figs, 7 and 1) into the menstruum stor 
age tanks 76, or by way of box. 100 and 
pipes 101, 75, 77 and 34 into the oil washing 
apparatus. The poor liquid flows from still 
n by pipe 96 to the tubular still p (having 
a close steam jacket 92 with steam inlet at 
94 on top and an outlet 95 for water of 
condensation underneath); and in it the last 
traces of methyl alcohol are expelled. . The 
residual liquid flows by pipe 98 to a barrel 
99 which may have a sewer connection. The 
vapors pass by pipe 97 to the still n, and 
ascend the column 9 r s with whatever va 
pors may be generated in still n. 
To prevent loss of methyl alcohol byes 

cape of the vapors thereof from the differ 
ent portions of the apparatus, ventilating 
pipes can be provided, as shown at left of 
Figs. and 8, which pipes would lead to 
absorbing apparatus, such as a coke tower 
wherein water would flow over coke in the 
well known manner. 
Assuming that a non-smoking burning oil 

(kerosene) is to be obtained from the smoky 
burning oil fraction of Beaumont petroleum 
by the aid of methyl alcohol as the differen 
tially solvent menstruum, the procedure 

The crude Beau 

ratus not shown), cracked oil equal to about 
82 per cent by volume of the charge of 
crude oil being collected as distillate, 
namely, about 30 per cent. before cracking 
commences and 52 per cent, afterward. This 
cracked oil is then distilled in a fire heated 
'still in the ordinary way, except that the 
still should have a rectifying column (say, 
one similar to column f without the water 
cooled dephlegmator 746). When a temper 
ature of about 350° F., more or less, is indi 
cated at the top of the column, the pre 
viously collected distillate (amounting, say, 
to about 7 per cent, more or less, by volume 
of the charge of crude oil) represents the light 
end of the burning oil fraction, with whatever. naphtha maybe yielded by the crude oil. The 
delivery of distillate from the condenser is 
then changed to another receiver; and the 
distillation is continued preferably until all 
the burning oil fraction is off. The distil 
late collected after the change of receiver 

70 

75 

80 

85 

90 

95 

00 

105 

110 

5 

20 

25 

130 



10 

5 

20 

25 

6 

(amounting, say, to about 48 per cent, more 
or less, by volume of the charge of crude oil) represents the heavier portion of the 
burning oil fraction and constitutes the oil 
to be subjected to the hydrocarbon separat 
ing menstruum. . 
The methyl alcohol to be used as the men 

struum should be nearly anhydrous and of a 
density equal to or less than 44 B., and 
may have a boiling point between 146 F. 
and 150 F. Practically crude wood alco 
hol, or the 97 per cent. methyl alcohol of 
commerce, can be used effectively when de hydrated by distilling and rectifying the 
same in column q r s (Figs. 7 and 8) herein 
above described. What is considered the 
best ratio of oil to methyl alcohol in washing 
is one volume of the former to six of the lat 
ter. The general principle recommended 
to be followed is to use as little methyl al 
cohol as will yield a satisfactory non-smok 
ing oil. The oil and the methyl alcohol are 
introduced in these proportions by the pipes 
33 and 34 respectively; and they travel in 
Opposite directions through the oil washin 
apparatus, the oil and the methyl alcoho 
being mixed in each vessel 13 and allowed to 

30 

35 

40 

Separate (with the constituents extracted by 
each from the other) in each settling and 
decanting vessel 14. The washed oil which 
runs from the chamber 36 by pipe 65 is 
freed from the portion of the menstruum 
(methyl alcohol) which accompanies it by 
heating and subjection to free steam in the 
stills de l. On leaving still lit is cooled in 
pipe 72 (Fig.2). The oil obtained (amount 
ing to about 243 per cent...more or less, by 
volume of the ride oil) and the prelimi 
narily separated light end (amounting to 7 
per cent of the crude oil) are mixed to gether, giving 313 per cent. of non-smoking 
oil of the burning oil fraction. The so ob. 

45 

tained oil is finished for sale or use as burn 
ing oil (kerosene) by treatment with sul 
furic acid of 66 B. and washing with water 
and with solution of caustic soda and again 

50 

55 

with water; or, in other words, it is finished 
by the well known sulfuric acid treatment. 
If not of proper fire test it is brought there 
to in the known way. This burning oil (as 
also the oil before finishing by the sulfuric 
acid treatment) has had a refractive index 
below 1.4600 (say, 1.4545); it has had the 
proper mobility for combustion in ordinary 
petroleum (kerosene) lamps; it has distilled 
almost wholly between 250° F. and 6000 F. 

60 

65 

(98 per cent. by volume coming over be-, 
tween 275° F. and 600°F.); the portions 
distilling over in 25 F. between 300° F. 
and 550 F. have ranged from about 52° 
B. for the lightest to about 31° B. for the 
heaviest of these ten portions; the portions 
distilling over in 25°F. intervals between 
300° F. and 400°. F. have contained on an 
average a larger percentage of hydrocarbons 
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which are readily attacked by fuming. Sul 
furic acid than have the portions distilling 
over in such intervals between 400° F. and 
500 F. or 550° F. (say, between five and 
seven per cent, more of them); the portions 
distilling over in 25 F. intervals between 
400° F. and 500 F. or 550° have exhibited 
an average bromin absorbing capacity of 
more than six per cent. (say, between twelve 
and thirteen per cent.) and the oil has neces 
Sarily possessed the characteristics of an 
oil obtained out of burning oil distillate 
from petroleum by subjecting such distillate 
to a differentially solvent menstruum; in 
contradistinction to oil of like refractive in 
dex, mobility, boiling point and gravity ob 
tained out of burning oil distillate from pe 
troleum by subjecting such distillate merely 
to sulfuric acid of 66° B. or to fuming sul 
furic acid (ten per cent. anhydrid). The 
average gravity of the four portions distil 
ling over in 25 F. between 400° F. and 
500° F. has been about 36, B. and their 
average refractive index below 1.4590 (say, 
1.4571). 
In addition to the washed oil which runs 

from the oil Washing apparatus by the pipe 
65, another oil accompanies the hydrocarbon 
separating menstruum which runs from 
chamber 35 by pipe 54, the same having been 
washed by the menstruum out of the oil supplied by pipe 33, as before mentioned 
The menstruum (methyl alcohol) is distilled 
off from this oil mainly in stills cd by dry 
heat and as to the remaining part in stills 
e k by heat and subjection to free steam. 
The oil leaving still k is, cooled in pipe 63 
(Figs. 2 and 7). It has amounted to about 
23 per cent., more or less, of the crude oil 
and has had a ratio of carbon to hydrogen 
of more than seven parts by weight of the 
former to one of the latter (say, 87 parts of 
the former to 12 parts of the latter); its 
viscosity has been less than 25 per cent. 
greater than that of water (say, 383 seconds 
for the oil as compared with 34 seconds for 
water); it has distilled almost wholly within the temperature limits of burning oil (to 
wit, 250° F. to 600° F.) (97% by volume 
coming over between 400 and 575° F.); the 
portions distilling in 25 F. intervals be 
tween 400° F. (the commencement of dis 
tillation) and 550 F., have ranged from 
about 34° B. for the lightest to about 23° B. 
for the heaviest of these six portions; and 
the oil has necessarily possessed the char 
acteristics of the more highly carbonaceous 
of the two oils obtained out of burning oil 
distillate from petroleum by subjecting 
such distillate to a differentially solvent 
menstruum in contradistinction to oil ob 
tained by distillation from gas tar and the 
like or by addition of water or by steaming 
from acid sludge from treatment of petro 
leum, and having the like percentage of car 

70 

75 

80 

85 

90 

95 

100 

05 

O 

15 

120 

25 

30 



3 

O 

20 

25 

30 

35 

40 

45 

55 

60 

951,272 

on to hydrogen, viscosity, boiling point and 
gravity. The main part of the mensfruitm 
(methyl alcohol) is recovered in a nearly 
anhydrous state by the evaporation of the 
Same from the oil by dry heat alone (no free 
steam) in stills e d with rectification of the 
vapors in column f and dephlegmator 746 
and condensation of the so rectified vapors 
in condenser 9. The rest of it is recovered 
first in a state of dilution with water by the 
distillations with introduction of free steam 
into the liquid in stills e J and above the 
liquid in stills kl, with condensation of the 
Vapon's in condenser's in and i, and then in a 
nearly anhydrous state by distilling the 
aqueous condensate from condensers n, i. 
(after separation of oil in the inverted 
siphons 901 and 905, Figs. 7, 8 and 9), the 
distillation being performed in section () of 
column () is and in stills and p, with lecti 
fication of the vapors in column of 7 s and 
condensation of the nearly anhydrous va 
pol's in coldenser t. The so recovered 
illenstrum is returned to the oil Washing 
apparatus by pipe 34, with or without inter 
mediate storage tanks 76 as may be neces 
sary or be thought proper; and it is used 
Over and over again, with such replenish 
illent (if any) as may be necessary. 
A slightly modified mode of obtaining 

the Same burning oil (kerosene) and the 
same highly carbonaceous oil is to distil the 
before mentioned cracked oil (representing 
82 per cent. by volume of the crude Beau 
nont oil) until the entire burning oil frac 
tion (55 per cent. of the crude oil) is off and 
to separate the light end (7% by volume of 
the crude oil) from the heavier portion of 
said fraction in a steam heated still with 
Irectification of the vapors. Said heavier 
portion would then be subjected to the men 
struum; and the washed oil would be mixed 
with the light end and finished by the sul 
furic acid treatment, the menstruum being 
recovered and the oil of higher ratio of car 
bon to hydrogen being collected. 
When considered necessary or desirable, 

the preliminarily separated light end can be 
subjected to the hydrocarbon separating 
menstruum; and the latter can be removed 
from it, or from other oil, in any appro 
priate way. The oil which is to be subjected 
in whole or in part to the differentially 
solvent menstruum can be subjected to any 
desired preliminary, treatment without ex 
ceeding the limits of the invention. 
The foregoing description will also enable 

those skilled in the art to subject to the dif 
ferentially solvent menstruum the heavier 
illuminating oil fraction of Beaumont petro 
leum and either or both the illuminating oil 
fractions of other petroleum as herein above 
set forth. 
The oil can be washed with the menstruum 

as often as may be necessary to accomplish the dish inhalf an hour, the oil may be re- 13 

r 

the desired and feasible separation of hydro 
carbons. The ratio of menstruun to oil can 
be varied. Good results with the burning 
oil fraction of Beaumont petroleum have 
been obtained by distilling the before men 
tioned cracked oil (equal to 82 per cent. by 
volume of the crude oil) with collection 
separately of a light end (equal as before to 
7 per cent. of the crude oil) and a heavier 
portion of the burning oil fraction equal to 
35 per cent. of the crude oil and by sub 
jecting this latter to four times its volume 
of the nearly anhydrous methyl alcohol, with 
Subsequent separation of the latter, admix 
ture of the washed oil with the light end, 
and treating the mixture with sulfuric acid of 
66 B.; but the yield of burning oil was less 
and its quality little (if any) better than 
that of the oil obtained by washing with six 
volumes of methyl alcohol, the cut repre 
senting 48 per cent. of the crude oil and 
composed of the heavier portion of the burn 
ing oil fraction after the light end (equal to 
7 per cent. of the crude oil) had been sepa 
rated therefrom. 
The composition of-the two oils obtained 

from the burning oil fraction of petroleum 
by the separating action of the differentially 
solvent menstruum will depend (1) upon the 
kind of crude petroleum whose burning oil 95 
fraction is subjected thereto, (2) upon the 
particular composition of the crude petro 
leum of the kind treated, (3) upon the par 
ticular points at which cuts are made in the 
fractional distillation, (4) upon the condi 
tion of the oil as cracked or uncracked, (5) 
upon whether all or part only of said frac 
tion is subjected to the menstruum, (6) upon 
the particular character of the menstruun 
employed, (7) upon the ratio in volume of 
the menstruum to the oil subjected thereto, 
S. upon the mode of washing, (9) upon 
the number of times the washing is per 
formed, and possibly (10) upon other condi 
tions. The smoky oil, for example, could be 
run again through said apparatus and be 
separated into two oils, one of which would 
have a higher ratio of carbon to hydrogen 
than the other. Moreover, oils of various 
compositions could be obtained by admixture 
with other oil; and in some cases, at least, 
such mixed oil might be recognizable as com 
posed in part of one or other of the new or 
improved oils of the present invention. 
To determine whether a given oil of the 

burning oil fraction of petroleum is Smoky 
or non-smoking, the same may be burned in 
a common flat flame lamp with the wick 
projecting between an eighth and a quarter 
of an inch above the cone and with a por 
celain dish supported between a half inch 
and an inch above the top of the lamp chin 
ney, so as not to interfere with the draft. If 
substantially no soot should be deposited on 
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... garded as non-smoking; while a substantial 

deposit of soot in half an hour's burning 
in the described manner would indicate a 
smoky oil. Another test would be to deter 

5 mine the reflective index of the oil with a 
refractometer. An index of 1.4545 would 
indicate a non-smoking oil; one of 1.4600 
would indicate a smoky oil. A burning oil 
(kerosene) would probably be. practically 

10 non-smoking with a refractive index of 
somewhere between 14560 and 1.4600. 
To determine the proportion of an oil 

which is readily attacked by fuming sulfuric 
15 acid (ten per cent, anhydrid) the acid can 

be applied in small lots to a sample of the 
oil until after settling and decantation the 
acid continues to fume. The total amount 
withdrawn by the acid represents the per 

20 centage of hydrocarbons readily attacked by 
funning sulfuric acid. . . . 
The statement of certain omissions, addi 

tions or other modifications herein is not 
intended to exclude other omissions, addi 

25 tions and substitutions within the spirit of 
. . the invention. . 

The present application is a division and 
continuation of my application of October 
4, 1902, No. 125,967, which latter included 

80 claims to apparatus as well as to process and 
product and has been divided in consequence 
of official requirement. . . . . " 
The petroleum of the hereinafter written. 

process claims is primarily Beaumont or 
85 analogous petroleum as hereinabove defined; 

but it is not exclusively so, except in claim 
1. In the remaining process claims other pe 
troleum having a burning oil fraction denser 

40 than that of Pennsylvania or Lima petro 
Beaumont or analogous petroleum; while in 
process claims numbered 3 and following 
other petroleum in general is by further 
extension included also. 

45 The burning oil fraction or the illuminat 
ing,fraction of the petroleum is primarily. 
to be treated in the form of burning oil 
distillate or an illuminating oil isia 
but it is intended by extension to include the treatment of the same in other forms also. 

: The expression “illuminating oil fraction” 
applies to either the burning oil fraction or 
the next heavier fraction of petroleulin or to 

55 

bons distilling over within the temperature 
limits of one or other or of both of said frac 

' cracked; except in claiin 8, which recites 
cracked oil exclusively. 
The mensuum primarily intended is one 

which has a greater solvent action on the 
smoky than it has on the non-smoking hy drocarbons which compose the burning oil 

I claim as my invention or discovery: 

leum is by extension included along with 

both of these fractions taken together; and 
' an “illuminating oil distillate” is one com 

posed mainly (if not wholly) of hydrocar 

tions. The distillate may be cracked or un 

fraction of Beaumont petroleum; but it is 
also intended to include a menstruum in 
general, such as methyl alcohol or ethyl al 
cohol, which has a differentially solvent 
action on the Smoky and non-smoking hy 
drocarbons respectively, of said burning oil 
fraction of Beaumont petroleum. 

Oil from which hydrocarbons having a 
greater ratio of carbon to hydrogen than 
the oil itself have been separated has a lower 

14560 and may possibly be so with an index refractive index and is also lighter in gray s ity than in its untreated state; and, at least as a general proposition, the burning oil 
fraction of petroleum which is naturally 
lighter in gravity than that of another is 
likewise lower in refractive index. It is possible, therefore, to compare the improve 
ment in refractive index effected by treat 
ing oils of different gravities or by mixing 
treated and untreated oils of like boiling point and different gravities only by making 
an allowance in the refractive index for dif 
ference of gravity. In claims 15, 16 and 
17 allowances, estimated as reasonable, are. recited. 

1. The process of treating Beaumont or 
analogous petroleum, by subjecting part at 
least of the smoky burning oil fraction of 
such petroleum to a menstruum which has a 
different solvent action upon the non-smok 
ing from that which it has on the Smoky 
hydrocarbons of the burning oil fraction of 
Beaumont oil, and thereby effecting a suffi 
cient separation of such hydrocarbons from 
each other for the obtainment of a non 
smoking burning oil (kerosene), substan 
tially as described. 

2. The process of treating petroleum hav 
ing a denser burning oil fraction than that 
of Pennsylvania or Lima petroleum, by sub 
jecting part at least of an illuminating oil 
fraction of such petroleum to a menstruum 
which has a different solvent action upon the 
non-smoking from that which it has on the smoky hydrocarbons of the burning oilfrac 
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tion of Beaumont oil, and thereby effecting a . 
useful amelioration of said, fraction in re 
spect to smokiness or tendency thereto, sub 
stantially as described. 

3. The process of treating petroleum, by 
... subjecting part at least of an illuminating 
oil fraction of the petroleum to a menstruum 
which has a different solvent action upon the 
non-smoking from that which it has on the 
smoky hydrocarbons of the burning oilfrac 
tion of Beaumont oil, and thereby obtaining 
an oil of such fraction which has a less ratio 
of earbon to hydrogen than that possessed 
before treatment by the oil from which it 
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has been so derived, substantially as de 
scribed, 

4. The process of treating petroleum, by 
mixing oil containing part at least of an 
illuminating oil fraction of the petroleum 30 
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with a menstruum which has a different 
solvent action upon the non-smoking from 
that which it has on the smoky hydrocar 
bons of the burning oil fraction of Beaumont 
oil, separating the two resulting liquids 
from each other, and separating the men 
struum from the hydrocarbons in solution 
therein, substantially as described. 

5. The process of treating petroleum with 
repeated use of the same body of hydrocar 
hon separating menstruum, by mixing an oil 
containing part at least of an illuminating oil 
fraction of the petroleum with a menstruunu 
which has a different solvent action upon the 
non-Smoking from that which it has on the 
Smoky hydrocarbons of the burning oil frac 
tion of Beaumont petroleum, separating the 
two resulting liquids from each other, sepa 
rating and recovering the menstruum from 
the hydrocarbons in solution therein, sub 
jecting other oil of the same description to 
the so recovered menstruum, and so continu 
ing, Substantially as described. 

6. In obtaining burning oil from petro 
leum, the improvement consisting in subject 
ing the less volatile portion of the burning 
oil fraction of the petroleum to a treatment 
whereby the removal therefrom is effected of. 
hydrocarbons which are readily attacked by 
fuming sulfuric acid, and mixing the so 
treated portion with a more volatile portion 
of the same petroleum which has not re 
ceived such a treatment, substantially as de 
scribed. 

35 
leum, the process of three steps whereof one hibiting 

7. For obtaining burning oil from petro 
step consists in distilling the light end from 
the heavier portion of part at least of the 
burning oil fraction of said petroleum, an 
other step in subjecting said heavier portion 
after removal of said light end therefrom to 
a menstruum which has a different solvent 
action upon the smoky from that which it 
has upon the non-smoking hydrocarbons of 
the burning oil fraction of Beaumont oil, 
and the third step in mixing said lighter end 
with the so treated heavier portion, substan 
tially as described. 
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8. For obtaining burning oil from petro 
leum, the process of two steps whereof the 
first consists in distilling the crude oil with 
cracking, and the second in subjecting 
cracked oil so obtained and containing part 
at least of the burning oil fraction of the 
etroleum to a menstruum which has a dif 
erent solvent action upon the non-smoking 
from that which it has on the Smoky hydro 
carbons of the burning oil fraction of Beau 
mont petroleum, thereby obtaining oil of 
said fraction which has a less ratio of carbon 
to hydrogen than that possessed before 

65 

has been so derived, substantially as de 
scribed. - 

9. A new or improved petroleum or hy 

9 

drocarbon oil having a refractive index less 
than that of oil of like boiling point ob 
tained from Beaumont petroleum by frac 
tional distillation and treatment with sul 
furic acid of 66° Baumé, having a mobility 
sufficient for burning oil (kerosene), distill 
ling largely at least, within the temperature 
limits of burning oil (kerosene) in part be 
low and in part above 400 F., and containing 
on an average in the portions distilling over 
in 25 F. intervals between 300° F. and 400° 
F. a larger percentage of hydrocarbons 
which are readily attacked by fuming sul 
furic acid than in the portions distillin 
over in such intervals between 400°F. an 
500 F. or 550 F., substantially as de 
scribed. 

10. A new or improved petroleum or hy 
drocarbon oil having a refractive index less 
than that of oil of like boiling point ob 
tained from Beaumont petroleum by frac 
tional distillation and treatment with sul 
furic acid of 66° Baumé, having a mobility 
sufficient for burning oil (kerosene), dis 
tilling largely at least within the temper 
ature limits of burning oil (kerosene) and 
in part at least above 400° F. and exhibiting 
to a recognizable extent the characteristics 
of an oil which has been obtained out of 
burning oil distillate from petroleum by 
subjecting such distillate to a menstruum 
which has a different solvent action upon 
the non-Smoking from that which it has on. 
the smoky hydrocarbons of the burning oil 
fraction of Beaumont oil, that is to say, ex 

said characteristics to such ex 
tent that the oil examined can thereby be 
distinguished from oils having a like re 
fractive index, like mobility and like boil 
ing point obtained out of burning oil dis 
tillate from petroleum by agitating such dis 
tillate with sulfuric acid of 66° Baumé or 
with fuming sulfuric acid (ten per cent, an 
hydrid), and removing the resultant acid 
sludge, substantially as described. 

11. A new, or improved petroleum or hy 
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drocarbon oil having a refractive index less 
than that of oil of like boiling point ob 
tained from Beaumont petroleum by frac 
tional distillation and treatment with sul furic acid of 66° Baumé, having a mobility 
sufficient for burning oil (kerosene), distill 
ling largely at least within the temperature 
limits of burning oil (kerosene) in part be 
low and in part above 400° F exhibiting in 
the larger number at least of the portions 

20 

distilling over in 25 F. intervals a greater. 
density than is exhibited by those distilling 
over in the same temperature intervals from 
Pennsylvania petroleum, and containing on 
an average in the portions distilling over in 

treatment by the cracked oil from which it 25 F. intervals between 800°F. and 400.F. a larger percentage of hydrocarbons which 
are readily attacked by filming sulfuric acid than in the portions distilling over in such 

25 
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66° Baumé or with fuming 
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centage of hydrocarbons which are readily 

55 
stantially as described. 
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oils having a like refractive index, like mo 

tilling largely at least within the te 

tional distillation and treatment with sul 

ilo 
intervals between 400° F. and 500 F. or 
550° F., substantially as described. 

12. A new or improved petroleum or hydro 
carbon oil having a refractive index less than 
that of oil of like boiling point obtained 
from Beaumont petroleum by fractional 
distillation and treatment with sulfuric acid 
of 66° Baumé, having a mobility sufficient 
for burning oil (kerosene), distilling largely 
at least within the temperature innits of 
burning oil (kerosene), and in part at least 
above 400° F., exhibiting in the larger num 
ber at least of the portions distilling over in 
25.F. intervals a greater density than is ex 
hibited in those distilling over in the same 
temperature intervals from Pennsylvania 
petroleum, and also exhibiting to a recogniz 
able extent the characteristics of an oil 
which has been obtained out of burning oil 
distillate from petroleum by subjecting such 
distillate to a menstruum which has a differ 
ent solvent action upon the non-Smoking 
from that which it has on the Smoky hydro 
carbons of the burning oil fraction of Beau 
mont oil, that is to say, exhibiting said 
characteristics to such extent that the oil 
examined can thereby be distinguished from 
bility and like boiling point obtained out of 
burning oil distillate from petroleum by agi. 

sulfuric acid 
(ten per cent. anhydrid), and removing the 
resultant acid sludge, substantially as de 
scribed. 

13. A new or improved petroleum or hy 
drocarbon oil having a refractive index less 
than that of oil of like boiling point ob 
tained from Beaumont petroleum by frac 
tional distillation and treatment with sul 
furic acid of 66° Baumé, having a mobility. 
sufficient for burning oil SE) dis pera 
ture limits of burning oil (kerosene) in part 
below and in part above 400° F., exhibiting 
in the portions distilling over between 400° 
F. and 500 F. or 550 F. an average bromin 
absorbing capacity of not less than six per 
cent, and containing on an average in the 
ortions distilling over in 25 F. intervals 
etween 300° F. and 400°F. a larger per 

attacked by fuming sulfuric acid than in the 
portions distilling over in such intervals be 
tween 400° F. and 500° F. or 550° F., sub 

14. A new or improved petroleum or hy 
drocarbon oil having a refractive index less 
than that of oil of like boiling point ob 
tained from Beaumont petroleum by frac 
furic acid of 66° Baumé, having a mobility 
sufficient for burning oil (kerosene), dis tilling largely at least within the tempera 
ture limits of burning oil (kerosene) and in 

951,272 

part at least above 400° F., exhibiting in the 
portions distilling over between 400 and 
500° F. or 550° F. an average bromin ab 
sorbing capacity of not less than six per 
cent., and also exhibiting to a recognizable 
extent the characteristics of an oil which has 
been obtained out of burning oil distillate 
from petroleum by subjecting such distillate 
to a menstruum which has a different solvent 
action upon the non-smoking from that 
which it has on the smoky hydrocarbons of 
the burning oil fraction of Beaumont oil, 
that is to say, exhibiting said characteristics 
to such extent that the oil examined can 
thereby be distinguished from oils having a 
like refractive index, like mobility and like 
boiling point obtained out of burning oil dis 
tillate from petroleum by agitating such dis tillate with sulfuric acid of 666 Baumé or 
with fuming sulfuric acid (ten per cent, an 
hydrid), and removing the resultant acid 
sludge, substantially as described. 

15. A new or improved petroleum or hy 

70 

drocarbon oil having a mobility sufficient . 
for burning oil (kerosene), distilling largely 
at least within the limits of burning oil 
(kerosene) in part below and in part above 

.400° F., exhibiting in the portions distill 
ing over in 25° F. intervals between 400° F. 
and 500° F. an average refractive index not 
more than 1.4590 for an average gravity of 
36. B. with a deduction of fifteen ten 
thousandths for each degree Baumé, which 
said average gravity may be lighter than 
36. B. and with an addition of twenty ten 
thousandths for each degree Baumé, which 
said average gravity may be heavier, than 
863.B., and containing on an average in the portions distilling over in 25 F. intervals 
between 300°. F. and 400° F. a larger per 
centage of hydrocarbons which are readily 
attacked by fuming sulfuric acid than in the 
portions distilling over in such intervals be 
tween 400°F. and 500° F. or 550 F., sub 
stantially as described. 

16. A new or improved petroleum or hy 
drocarbon oil having a mobility sufficient 
for burning oil (kerosene), distilling largely 
at least within the limits of burning oil 
(kerosene) in part below and in part above 
400° F., exhibiting in the portions distilling 
over in 25 F. intervals between 400° F. and 
500 F. an average refractive index not 
more than 1.4590 for an average gravity of 
36: B. with a deduction of fifteen ten 
thousandths for each degree Baumé, which 
said average gravity may be lighter than 
36. B. and with an addition of twenty ten 
thousandths for each degree Baumé, which 
said average gravity may be heavier than 
36. B., and also exhibiting to a recogniz 
able extent the characteristics of an oil 
which has been obtained out of burning oil 
distillate from petroleum by subjecting such 
distillate to a mentruum which has a differ 
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ent solvent action upon the non-smoking 
from that which it has on the smoky hydro 
carbons of the burning oil fraction of Beau 
mont oil, that is to say, exhibiting said 
characteristics to such extent that the oil 
examined can thereby be distinguished from 
oils having a like refractive index, like mo 
bility and like boiling point obtained out of 
burning oil distillate from petroleum by 
agitating such distillate with sulfuric acid 
of 66° Baumé or with fuming sulfuric acid 
(ten per cent. anhydrid), and removing the 
resultant acid sludge, substantially as de 
scribed. - 

17. A new or improved petroleum or hy 
drocarbon oil, having a mobility, sufficient 
for burning oil (kerosene), distilling largely 
at least within the limits of burning oil 
(kerosene) and in part at least above 400° 
F., and exhibiting in the portions distilling 
over in 25 F. intervals between 400°. F. and 
500 F. an average density not less than 
about 35° B. nor more than about 38° B. 
and a refractive index not more than 1.4590 
for an average gravity of 36. B. with a 
deduction of twenty ten thousandths for 
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as described. 

each degree Baumé, which said average 
gravity may be lighter than 36 B. and 
with an addition of twenty ten thousandths 
for each degree Baumé, which said average 
gravity may be heavier than 36° B. and 
also an average bromin absorbing capacity 
of not less than six per cent., substantially 

18. A new or improved. petroleum or 
hydrocarbon oil containing carbon and hy 
drogen in the ratio of not less than about 
seven parts by weight of the former to one of 
the latter, having a viscosity not more than 
about 25 per cent. greater than that of water, 
distilling largely at least within the tem 
perature limits of burning oil (kerosene) 
and in part at least above 400° F., exhibit 
ing in the larger number at least of the por 
tions distilling over in 25 F. intervals be-, 
tween 400°. F. and 500°F. or 550° F. a 
density heavier by not less than ten degrees 
Baumé than the portions distilling over in 
the same temperature intervals from Penn 
sylvania petroleum, and also exhibiting to 
a, recognizable extent the characteristics of 
oil which has been obtained out of burning oil distillate from petroleum by subjecting 
such distillate to a menstruum which has 

a different solvent action upon the non 
Smoking from that which it has on the 
Smoky hydrocarbons of the burning oil 
fraction of Beaumont oil, that is to say, 
exhibiting said characteristics to such extent 
that the oil examined can thereby be dis 
tinguished from oils of like ratio of carbon 
to hydrogen, like mobility, and like boiling 
point obtained respectively by fractionally 
distilling gas tar or the like and by agitat 
ing the acid sludge of petroleum refiners 
With water or by steaming it, substantially 
as described. 

19. A new or improved petroleum or 
hydrocarbon oil containing carbon and 
hydrogen in the ratio of not less than about 
Seven parts by weight of the former to 
one of the latter, having a viscosity not more 
than about 25 per cent. greater than that 
of water, distilling largely at least within 
the temperature limits of burning oil (kero 
sene) and in part at least above 400° F. 
exhibiting in the larger number at least of 
the portions distilling over in 25 F. inter 
vals between 400° F. and 500 F. or 550°. F. 
a density heavier by not less than ten nor. 
more than twenty degrees Baumé than the 
portions distilling over in the same tempera 
ture intervals from Pennsylvania petroleum, 
and also exhibiting to a recognizable extent 
the characteristics of oil which has been 
obtained out of burning oil distillate from 
petroleum by subjecting such distillate to 
a menstruum which has a different solvent 
action upon the non-smoking from that 
which it has on the smoky hydrocarbons of 
the burning oil fraction of Beaumont oil, 
that is to say, exhibiting said characteristics 
to such extent that the oil examined can 
thereby be distinguished from, oils of like 
ratio of carbon to hydrogen, like mobility, 
and like boiling point obtained respectively 
by fractionally distilling gas tar or the like 
and by agitating the acid sludge of petro 
leum refiners with water or by steaming it, 
substantially as described. 

In testimony whereof I have signed my 
, name to this specification in the presence of 
...two subscribing witnesses. 

HERMAN FRASCH. 
Witnesses: 

F. W. LOTHMAN, 
J. C. UPDEGROVE. 
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