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To aZZ whom it may conceri:

Be it known that I, James M. O’NEALL a

~ citizen of the United States, residing at Dallas,

10

Texas, have invented a new and Improved A p-
paratus for Refining Crude Oil or Petroleum,
of which the followmg 13 a specification.

This invention relates to newand improved
apparatus for refining crude oil; and the ob-
ject 1s to construct apparatus by which pure
oil free from taint, rust, scorch, or other 1im-

purity may be obtained.

The product obtained by many refining

processes often contains particles that are

burned, scorched, or charred by too much
heat. I have invented a process by which

practically all of the oil is separated from the

non -volatile residue and which produces a

~ better quality of oiland leaves the residue free

20

from the smell of char or burn. .
- In many processes the severe heat causes

“particles of oil to be charred or burned and

left with the residue asphaltum or tar. These

- particles of charred or burned oilareall waste.

One object of this invention is to prevent
this waste.

My invention includes the old process of
vaporizing the oil and then condensing the

- vapor thus formed; but T have in'vented new

30
understood from the following descrlptlon and

means for accomphshmg this.
Other objects and advantages Wlll be fully

claims.
Reference is had to the accompanying draw-

- ing, which formsa part of thls 8pe(:1ﬁcat10n and
35 |

application.

The drawing represents one of the many
ways 1In which the object of this invention

~ may be accomplished.
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The apparatus contains a tank for storing
the crude oil, a furnace for vaporizing the 011

a separator for taking the vapor from the
resuflue asphaltum or tar, a condenser, and a

~ receptacle for receiving the refined 0il and

~ water and in which the 011 and wa,ter may be

separated.
- The crude-oil tank 1 ma,y be 1oca,ted at any

‘suitable place, but should be located near a

- furnace 2, which may be of any suitable con-

‘struction.

A pipe or tube 3 is placed in the

-which 1t passes.

furnace and may be supported in the furnace
on a cross-bar 4 and an upright 5. The illus-
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tration shows a smaller pipe or tube 6, which

has open communication with the furnace and
the smoke-stack 7 of the furnace and which is
placed in the tube or pipe 3. An oil-pipe 8
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leading from the crude-oil-storage tank 1, is |

provided with a suitable cock 9 and '1s ex- -

tended within the furnace and coiled about
the small pipe 6 within the large pipe 3. The
pipe 6 enters near one end of the pipe 3 and
passes out the end of the pipe 3. The pipe
3 1s securely closed about the pipe 6 at the

| entry and exit of that pipe, thus making a

60

closed annular space.11 outside of the pipe 6

and within pipe 3 and which space is between
the two pipes. The oil -pipe 8 enters this
closed space. The oil-pipe must be protected

+ from the heat of the furnace by some suitable

insulating substance 10, placed -about the pipe
between the entering of the oil-pipe into the
furnace and the entry of that pipe into the
closed space 11.
the pipe 6 within the pipe 3 and passes out of

pipe 3 at the other end thereof, or it might

pass out at the same end it entered this pipe.

The oil-pipe 8'must be protected by a suitable
insulating substance 12 between the end of the
pipe or tube 3 and the furnace-wall through
The closed annular space 11
must have commumcatlon with asteam-supply
or with a hot-air supply. The illustration
shows a boiler 13 above the furnace 2. A pipe
14 is connected with the boiler 13 and is pro-
vided with a cut-off valve 15 and a union 16 and
is connected with the pipe or tube 3. With
such arrangement the annular space 11 may be
supplied with steam. This space may be sup-
plied with hot air in the same manner.
boiler 13 must be supplied with the usual
boiler attachments. The crude oil is acted on
by the heat of the furnace, the volatile oil
being converted to vapor.
non—volatlle matter pass out of pipe 8, which

may be provided with a valve 17, and enter a
The separator 13 consmts of a

separator 18.
closed tank, in which the pipe 8 discharges all

The o1il-pipe 1is coiled about -

The

QO

The gas and the

95

the products of the vaporization which takes
placein the furnace, the pipe 8 extending near
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rator.

2.

the bottom of the separator. A pipe 19 is
connected to the separator for taking away
the gases or vapors. The heavier or non-
volatile matter 1s drawn out of the separator
through a cock 21, a float 22 being mounted
1n the separator which will automatically open

the cock 21 and let the heavy matter flow out

of the separator.. The vapor escapes from
the separator 18 by means of a pipe 19, which
1s provided with a valve 20. The non-vola-
tile matter settlesin the separator 18 and may
be drawn off by a suitable cock 21 or a faucet.
The non-volatile matter enters the separator
18 1n a boiling state. For this reason the
separator must be so constructed that the
residue or non-volatile matter will not vomit
or belch forth out of the separator into the

gas-pipe 19. The separator 1s made high

enou{rh to prevent this, and the pipe 8 extends
toward and near the bottom part of the sepa-
Thenon-volatile matter must be drawn
off from time to time, so that no great amount
of this product will be accumulated in the sep-
arator. A float-valve may be arranged in
the separator to open automatically when the
non-volatile matter rises to a certain height,
so that the non-volatile matter will never ac-
cumulate beyond a certain point. The float-
valve 22 will be operated automatically by
the non-volatile matter. The vapor is con-

- ducted away by the pipe 19 to be condensed.
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The vaporis forced into a fluid, which may be

water. The force of water from a supply
source running through a pipe 23 creates
dratt enough to force the gas or vapor along
with the water to the condenser. The vapor
1s forced into the water or other fluid to be
washed and condensed. The draft created by
the flow of the fluid will be sufficient to draw
the vapor into the luid. The pipe 19 extends
to a considerable height above the fluid-pipe
and back to the Auid- -pipe and is connected
to the fluid-pipe 23 by a T-pipe 24. The
pipe 23 may be provided with a cut-off valve
or cock 25 for turning on and cutting off the
ﬂuld VYarious demces may be ub1hzed for
mixing the gas and the fluid for condensing
the vapor. The vapor must be cooled and
washed from any impurities that may have
escaped and been carried up with the vapor
into the condenser.
to run the vapor and fluid into a series of
pipes of different diameters and connected to
each other at Varlous angles. This operation
will thoroughly mix the gas and the fluid, as
the passing of the vapor and fluid through the
pipes of different diameters and at dlﬂerent
angles will cause a swirling and eddying of
the fluid and vapor sufficient for mixing pur-
poses and for the separation of any forewn
martter.

The drawing is a diagrammatic view, and

~ the various parts shown may be arranﬂ'ed in
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any sulmble manner.
The pipe 23 is provided with enlargers 26

I have found it practical
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and 27 for connecting with larger sections of
pipe, several joints 28, and a reducer 29. The
reducer 29 brings the pipe back to the size of
the pipe at the point where the condensing
fluid and the vapor entered this pipe. The
vapor 1s condensed in the pipe 23, with its va-
rious turns and joints of different sizes, and
the mixed o1l and condensing fluid are dis-
charged in the receiver 30 near the bottom
part thereof. In this receiver the oil is sep-

arated from the condensing fluid. The sepa-

ration of the oil from the liquid and other
foreign matter is done gradually, commencing
as soon as the condensing of the vapor into
oil begins. The vapor will be more or less
condensed in pipe 23. Its various large and
small sections and the oil will be more or less
separated from the heaver fluid and other
foreign matter before it leaves the pipe 23.
The oil being lighter than the fluid and foreign
matter will rise on top of the fluid, whence
it may be drawn off. The receiver 30 is pro-
vided with a glass gage 31, so that the o1l may
be seen as it rises in the receiver. The oil
may be drawn off by a suitable faucet 32, and
the water may be siphoned out by means of
the siphon 33, which may be provided with a
cut-off valve 34. The siphon must extend
down below the oil and below the water-level.
The siphon is turned up at the lower part of

| the short arm in order that particles of oil

will not escape up the siphon as the oil rises
up through the water or other fluid.

The means for vaporizing the crude oil may
be varied. The advantage of pipe 6 is sim-
ply for speed. By means of this pipe more
heat can be applied, and thus the oil can be
evaporated more rapidly. This pipe may be
dispensed with and the pipe 3 closed except
for the admission of the oil-pipe 8 and the
steam-pipe 14. The object of the closed space
in pipe 3 1s to provide a cushion of hot air or
steam for distributing heat to the pipe 8. The
cushion of hot air or steam acts as an insula-
tor for the pipe 8 and shields the pipe from
the severe heat of the furnace. The hot air

or steam modifies the heat of the furnace and

distributes the heat uniformly throughout the
closed space in the tube or pipe 3 and is in
one sense an insulator and in another sense a
conductor.
ing or volatilizing the oil there is no danger
of burning or charring or scorching the oil.

Consequently there is no loss of oil and no

charred or scorched particles to be deposited
in the separator or carried up with the gas,
and the oil is not carbonized and depos1ted n
the pipe &.

The operation 1s simple. The boiler and
furnace are prepared as any other boiler and
furnace. When there is sufficient heat, the
valve 15 is opened for the steam to enter the
closed space 11. The valve 9 is opened for
letting the crude oil flow through the pipe

a,nd thus through the furnace. During its
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passage through the furnace all the volatile
oil is converted into gas. The gas and the
involatile matter pass into the separator 18,
where the non-volatile matter or asphaltum
is deposited to be drawn off, and the gas passes
on to the condenser, where it is forced into
some fluid for condensing the gas into oil

" The oil and the fluid pass from the condenser

10

into the receiver, where the oil and the filuid
may be drawn out separately. o
Various changes may be made in the assem-
bling of the various parts of my invention
without departing from the intent thereof.
Having fully described my invention, what

I claim asnew, and desire to secure by Letters

Patent, 1s— | | |
1. Apparatus for refining crude oil com-

prising means for converting the volatile oil
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into vapor by heat, a receptacle for collecting

and separating the vapor and the non-volatile

matter, a condenser for converting the vapor
back to oil, and means for forcing the vapor
into a fluid in the condenser.

9. Inanapparatusfor refining crude oil pro-
vided with a furnace and a pipe for conveying

0il through the furnace; means for insulating

sald pipe whereby the burning or scorching
of the o1l is prevented and heat is applied uni-
formly tosaid pipeas the oil is passing through
the furnace whereby the volatile oil is con-
verted into vapor, and means for collecting
and condensing the vapor. - |

3. Inanapparatus forrefining crude oil pro-
vided with a furnace, a pipe for conveying oil
throughsaid furnace, and means for collecting
and condensing the vapor; means for insulat-
ing said pipe in said furnace and means for
distributing heat uniformly thereto whereby
the oil is converted into vapor during its pas-
sage through said furnace without charring
or scorching the oil consisting of a pipe or

tube mounted in said furnace and inclosing

said oil-pipe and means for forcing hot steam

- in said tube or pipe about sald oil-pipe.

5o

with a furnace,a pipe for conveying oil through
said furnace, and means for collecting and con-
densing vapor:; means for insulating said pipe
in said furnace and distributing heat uniformly
thereto whereby the oil is converted to vapor
during its passage through said furnace with-

January, 1901. -
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out charring or scorching the oil consisting
of a pipe or tube mounted in said furnace, a
smaller pipe mounted in said pipe or tube and
having open communication with said furnace,
sald oil-pipe being coiled about said smaller
pipe within the larger pipe or tube, said larger

pipe or tube being closed about said smaller

pipe and said oil-pipe, and means for apply-
ing hot steam to the coil of said oil-pipe.
5. Inanapparatusforrefining crude oil pro-
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vided with a furnace, an oil-pipe for convey-

ing oil through said furnace, and means for

collecting and condensing the vapor; a closed

tube or pipe for protecting said oil-pipe in
said furnace, insulation for protecting said
oil-pipe between the walls of the furnace and
the ends of said tube or pipe, and means for
forcing hot steam or hot air in said closed

tube or pipe. |

6. Inanapparatusforrefining crude oil pro-

vided with a furnace and means for conveying .

oil through said furnace whereby the volatile
oil is converted into vapor; means for forcing
the gas into a fluid or liquid and a condenser
for condensing the vapor into oil.

7. Inanapparatusforrefining crude o1l pro-
vided with means for converting volatile oil
into vapor and a separator for collecting the
vapor and the residue or non-volatile-matter

‘and separating the vapor therefrom; means

for forcing the vapor into a liquid and a con-
denser consisting of a series of pipes of dif-
ferent diameters and connected at different
angles. | |
8. Inanapparatus forrefining crude oil pro-
vided with means for converting the volatile

oil into vapor and means for collecting the va-
por and the involatile matter and separating

the vapor therefrom; a pipe for conveying
the vapor t0 a condenseér, the condenser con-
sisting of a series of pipes of different diam-
eters connected together at different angles,
and a receiver for collecting and separating

. the products of the condenser.
4. In an apparatus for refining oil provided |

In testimony whereof I set my hand, in the
presence of two witnesses, this 15th | day of

JAMES M. O'NEALL.

Witnesses:.
J. M. MOTHERSHEAD,
A. L. JACKSON.
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