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Te all whom it may concern:
Beitknownthat I,Cmarnus I THUMM,ofthe

city, county, and State of New York, have in-

vented certain new and useful Iimprovements

“in Apparatus for Refining Volatile Hydro-

carbons, of which the following is a specifica-
tion. | | | o

My invention relates toan improved method
and apparatus for separating the extremely
volatile portions of volatile hydrocarbons by
atomizing such liquids in the presence ol air
at a high temperature and condensing the va-
pors carricd oft by the air. o

The above mentioned objeets Tattain by the
methods and means described and illustrated
in the following description and accompany-
ing drawings. |

Referring to the drawings, IFigure 1 repre-
senis a vertical sectional view of the appara-
tus which I employ il earrying out my inven-
tion, and Fig. 2 a detached section ol a por-
tion showing a modification for inducting the
air by a blast of steam.

The letter A indicates an elevated tank con-
taining partially-refined or-crude oil, and I a
pipe leading therefrom to aretort, C, which 1S
inelosed in 2 chamber, D, to which super-
heated steam is supplied.  An ascending con-
nection, (7, leads the evaporated portion of

the oil npward and away to a condenser, (not

represented, ) in which 1418 condensed and re-
covered. This pipe conveys away nearly all
the more volatile portions with which my ap-
paratus has nothing farther to do. A pipe,
I3, formed with atrap, as shown, conducts the
unevaporated material from the base of the re-.

tort C into a retort, 1, which is immersed 1n |

a sand bath, (i, kept at a high temperatare by
a fire in a fmronace, N, below.  An ascending
connection, IV, leads the evaporated material
npward to a pipe, I, which 18 inclosed 1n a
chamber, I, filled with steam at stiech tempera-
tureas serves to condense any heavy oils which
may have been borne away by the carrent of
steam or vapor. Such oils,on being condensed

~in the condenser I1,descend through the trap-
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ped pipe J and are again introduced into the
retort F. The vapor which passes through
the condenser H uncondensed is conducted
away through a pipe,K,to a condenser. (Not
represented.) It produces a orade a little
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- denser than that led away throngh (/. The
0il which passes through the pipe or retort I

unevaporated descendsthrougha trapped pipe,
I, and is subjected to a further separation.
This eontains a small quantity of the light in-
flammablé¢ oil which it is the object of my 1n-
vention to separate and recover. . |

M is a pipe bringing air at a considerable
pressure; preferably as high as {rom {ifty to
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one. hundred pounds to the square inch, the -

air being supplied at this pressure by an alr-
compressor. (Not represented.) A blast of
air is discharged from the jet M by means of
a shell, I/, brought in such relation to the
other parts that it will atomize the oil and

‘throw it forward in a finely-divided conditlon,

which presents a great surface to the air. The
mixture of air and oil in this condition is led
through a retort, O, which is so presented to
the fire in the furnace N that a large propor-
tion is raised to a state of vapor. 'Yhe re-
mainder isdischarged asa denseliquid through

‘the trapped pipe I’ and 1s of no further in-
torest. I have determined by repeated experi-

ments that this treatment is peeuliarly eftect-
ive in removing the lasttraces of light oil from
the mass of heavy oil. Taseribe itssucceess to
the presence of air withsuflicient heat while the
oil is atomized. T have discovered that the
presence of air gives an inereased disposition

of Lhe oil which i3 volatile toleaveits previous .

anion with the denser oil and assume its
proper state of vapor, corresponding to the
temperature. The subseyguentstepsare for the
recovery of the volatile oil from its union with

the air and its proper separabion into grades.

~The mixture of air with the vapor is led
through o series of condensers, R U W, cach
successively cooler than the preceding, "These
may be termed’ * warm condensers’ to dis-

ting aish them from the much cooler one be-
in each of these some condensation

yond. _
takes place, the least volatile vapor being con-
densed in the first and warmest condenser, I,
and discharged through the trapped pipe .

The material a little lizhter is condensed 1n

the cooler condenser U, and is discharged
ghrough . a trapped pipe, V.. A still lighter
and more volatile product is condensed in the
condenser W and discharged through the
trapped pipe X. Any number of these con-
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densers may succeed each other, cach cooler
than the preceding. The last of these should |
- have a temperature which can be readily ob-
tained from graduated quantities of water.
Theheavy petroleum, when introduced info
the apparatus by the atomizing-jet, is broken |
up mechanically, so as to let the volatile por-
tions be readily carried off and vaporized by
the heated air or vapor, the heavier non-vola-
10 tile portions dropping by their own density, |
and being trapped off. T'he volatile portions
are Successn'dv condensed 1n grades corre
sponding to their varying syecﬂw oravity, md |
the gaseous or non-condensible portions are
; linally carried off with the air or vapor em-
ployed in atomizing the petroleum initially.
IFinally, the air is carried_by a pipe, W/,
through a vessel, Y, which is kept at a very
low tempﬂmture by the aid ol a refrigenr: ating
20 apparatus or otherwise. In this the air is
cooled to a temperature at or below the freez-
ing-point. In passing through this condenser
Y the small quantiby of lnghly-volatlle oil
contained in the air is condensed and flows out
through the trapped pipe Y'. The air retain-
1ing only.a trace of the volatile oil is finally
L]lSCh‘"LI‘“‘Od through the pipe 7 into the atmos-
phere.
- Although I have deseribed the invention as
30 applied onlgy to petrolenm, I believe it may be
used with advantage in treating other liquids
containing elements of different degrees of
volatility. I propose in some cases to intro-
duce steam at high pressure through the atom-
15 1zer. The provision for thtammfr this end
18 shown on a large scale in Fig. 79, When
thus worked, the air may be ad lmtted at less
pressure  ev en than ordinary atmospheric
pressure; but I esteem it essential that the air
40 be introduced at this stage and while the pe-
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troleum is in the atomized condition, in order |

1) | 3839 988

to be presented to a very great surfuce of the
petroleum, and thus be enabled to promptly
combine with the volatile portions. 1 attach
importance both to the introduction of theair
to the dense o1l in an atomized condition at a

high temperature prior to the condensation at

moderate temperatures in the condensers B U

W, and to the final cooling of the airto a very

low temperature, in order to recover the smail
amount of volatile material, which would be
otherwise conveyed away t.llereby.

My apparatus fractionally distillsthe petro-
leumm by both the methods of fractional dis-
tillation. In the retorts C and I the main
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body of the volatile material 1s taken away -

by suceessively increasing the temperatures

“in retorts.  In the sabsequent treatment the

temperatures are successively decreased 1n
condensers R U W, and in the final refrigerat-

“ing in passing thlou;,'h the vessel Y. It is at

the middle stage and at the highest heat that
the atomizing “is effected and the air is al-
lowed to-act on the atomized oil.

[ elaim as my invention- - --

The combination, with the pr mm:y furnace
and its retorts, of the injector I, and provis-
ion, as M, for admitting air, and a series of

sucecessive condensers and trap-pipes leading

from the same, and the retort wherein the o1l
is initially heated, the same being connected
withthedecomposing-retortinthe primary fur-
nace by meansof a tmp plpe substantially as

described.

In testimony whereof I have hereunto setmy
hand, at New York city, N. Y., this 17th day
of June, 18806, in the presence of two subserib.
g witnesses.

ClITARLES 1. THUDMM.

Witnesses: -

I+, AL RIcHatoNn,
M. F. BoyLe.,
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