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HVAPORATOR FOR PETROLEUM-OILS

OR OTHER LIQUIDS,

| Specification of Letters Patent.
Application filed April 5, 1910,

Serial No. 253,656,

20 all whom it may concern:

Be it known that I, Mirox J. TRUi\Ii;LE,

‘& citizen of the United States, residing at
Los Angeles, in the county of Los Angeles

and State of California, have invented a new

~and useful Evaporator for Petroleum-Ojls

or other Liquids, of which the tollowing ig
a specification. . ,

My invention is especially designed for
causing the evaporation of hiquids in a rapid
and efficient manner. ,

An object of my invention is to

In which the liquid to be evap-
orated 1s applied to the heating surface in a
thin film to more readily absorb heat to
cause evaporation of the liquid.

Another object of my invention is to pro-

vide means in an evaporator which will at all
times cause the liquid to be evaporated to be

kept in contact with a heated surface.
Another object of my invention is to pro-
vide in an evaporator of the character de-
scribed, means whereby the vapor: may
readily pass from the evaporator.
Further objects and advantages of my in-
vention will appear from the Tollowing

preferred.form of my invention, .
Iigure 1 is a vertical, longitudinal section
of an apparatus designed and arranged es-
pecially for
ous. Fig. 2 is a horizontal section on line
r*—a® of Fig. 1. Fig. 8 is an entarged frag-
mental section of the evaporating chamber
and the vapor intake. together with the
spreader means. Fig. 4 is a modification of
my Invention particularly adapted for the
entire evaporation of waior or similar l1quad.
l1indicates a vertical closed cvlindrical shell

- or chamber adapted to sustain pressure hav-

45

o0

ing a closure 2 at the upper end.
3 18 a residuum outlet at the bottom of the
chamber shown in g, 1. o
4 1s a vapor talke-off centrally located
within the chamber 1 and is arranged to col-
lect the vapors within the chamber.

9, 5, 5 are liquid spreaders or chstiabuters,
are formed as hoods stirround-

and as shown

ing the vapor take-off 4 and are spaced apart

- at suitable distances therealong to spread the

liquid at close intervals,
6, 6, 6 are perforations in the vapor take-
off 4 arranged beneath the liquid spreaders.

the distillation of petroleum

“suitable

Irom the eva porator. _
beyond the cass ng 11 on the condensaic Pipe

through the

‘plied to the exterior of the

the chamber in a thin film.

—

s

(, 7 ave branches connecting the vapor talke-
off with the lead pipe 8 on the exterior of the
heating chamber 9. | S

Referring to the oil evaporator shown in
I1g. 1, 10 1s an oil supply pipe arranged to
deliver oil into a casing or drum 11, from
which it is drawn by pipe 12 into the casing
or drum 18, |

In the form shown in T 1g. 1, 14 is a pipe
communicating at one end with t[,0 casing 13
and at its other end with the top of the ver-
tical shell 1 through a nipple 15 to cdeliver
the liquid onto the top of the upper hood
shaped spreader 5, while in the form shown
in Ifig. 4 such PIpe may connect with AV
source of lLiquid supply. 16 1ndli-
cates a valve to control the {low o vapors
17 18 a valve arranwed

IS which passes through the casing 11. Tlhe
residunm- from the. chamber passes out
outlet 3 and through .the pipe
20. 19 is a valve arranged to control the
flow of liquids through such residuum pipe
20. 21 indicates a fire box.

I will first describe my mvention as illus-
trated in
of distilling™ liquid hydrocarbons.” Qil is
supplied through the pipe line 10 to the cags-
ing 11 which surrounds the condensate pipe
18.. The cold oil will absorb heat from and
condense the vapors passing through such
pipe; thereby heating the oil. The ojl

passes from the casing 11 into the casing 13

where it absorbs heat from the residuum
passing throngh the pipe 20. The oil hav-
g been heated by its passage throueh the
casing 11 and 13 passes from the casing 13

into the feed pipe 14.and enters the top of

the vertical evaporating chamber through
the nipple 15 and is delivered upon the top
spreader 5’.
outwardly
chamber and it flows down )

1n a thin film and absorbs heat which is ap-
vertical chamber.,
By providing a series of the spreaders,
spaced apart, as shown, the liquid is eap.
red outwardly and bronght into contact
walls of the evaporating

with the inner ‘
chamber and kept flowing down the walls of

the liquid will enter the vapor talke-off
through the perforations 6 below the spread-
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Kig. 1 and used in the operation

The spreader 5 deflects the oj] _
against the inner walls of the
along such wallg

- The vapor from
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by the pipe 20 through
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ing spreader and will
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2.

ers 5, 5 and 5" and. will pass outwardly 1nto
the vapor line 8 through the branches 7 and
‘nto the condensing pipe 18 in the casing 11
and will give up heat to the body of cold o1l
surrounding the vapor line, and the con-
densed vapors will be drawn ofi through the
valve 17. The residuum will pass out of the
chamber through the outlet 3 and be carried
the casing 13 where
the oil surrounding such pipe will absorb
heat from the residuum. '

In Fig. 4 T have shown a modification of
my invention insofar as the casings 11 and
13, and the outlet 3, and residuum pipe 20
are dispensed with and only one branch
trom the take-off is employed. This form
is cspecially adaptable for the evaporation
of water or liquids of a like nature, that 1s
to say, liqeids which are wholly evaporated
within the chamber and from which there
'« no residuum. I have not shown any
means for condensing the vapors generated
that 1t may be
used as a steam generator for power pur-
pOoSes. o -

In the accompanying drawings, I have
Alustrated the means for applying heat to
my evaporator as 2 vertical heating cham-
ber, such as 9, adapted to receive the heat
from o fire box 21. DBut other forms of
applying heat to the evaporator will readily
suggest themselves to those skilled in the
art and I do not consider it mnecessary to
illustrate all forms of means for the appli-
cation of heat to which’ my invention 18
susceptible.

The spreaders b are arranged or spaced
.t a distance from the walls of the vertical
chamber which will insure the bringing of
2l the liquid in passing downwardly
through the vertical evaporating chamber
against such wall. In the event any of the
liquid should be thrown toward the center
of the chamber through any bubbling or
boiling action, such liquid will be caught
upon the next spreader or will 1f 1t strikes
the vapor take-off line run downwardly
therealong until it encounters the succeed-
then be again carried
out into contact with the wall.

Other means for distributing the oil will

readily suggest themselves to those versed |

in the art, and I have therefore shown only
one form in the drawings. B

By arranging the perforations 6 beneath
hood spreaders, such as shown,
to provide outlets for the vapors generated
and prevent such outlets from becoming
stopped up or closed in any way on account
of oil or liquid flowing over such pertfora-
tions, and I consider this as a preferable
manner of allowing the vapors to be drawn
from the evaporator. -

The form shown in Fig. 1 is especially
adapted for distilling or topping oils pro-

from such oils,
| water contained therein.

_evaporate from

I am enabled

- within

996,736

duced in the State of California and else-
where wherein a large percentage of water
is contained in such o1l mn
emulsion and I am enabled by the use of my
evaporator to rapidly and economically
evaporate the lghter liguid hydrocarbons
as well as
evaporator 1n evaporating the oils from
California petroleum wells, I avoid all lia-
bility of such oils “puking? or “spuing ”
from the still, thereby materially reducing
the expense of the distillation of such oils.

By means of my device I am enabled to
bring the liquid to be evaporated into ab-
sorbing contact with a heated surface In a

the form of an

70

evaporating the
By the use of my

75

80

thin film, thereby heating the entire body of
liquid in contact with the heating surface -

and allowing the vapors of such liquid to
pass away from.the liquid without being

85

compelled to penetrate oOr rise through a

body of the liquid 1n order to escape from
such liquid. This actlon 1s especially de-
sirable in the treatment of oils carrying
water in emulsion as it allows the water to
and be carried away from

‘he oil without causing bubbling or foam-

90

ing, which is the cause of stills heretofore

used “puking” when used upon that class
of oils.

By causing the o1l to travel in a thin film
along the walls of a heated chamber the

deposit of carbon due to freeing the hydro-

gen by evaporation from the oil 1s pre-
vented, as any small atoms of carbon will be
carried down with the rapidly flowing film
of oil and pass off through the residuum
outlet pipe at the bottom of the chamber.
The accumulation of

‘serious obstacle to the continuous operation

95
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carbon has been a very

105

of stills for evaporating hydrocarbons as.

heretofore used, and by my invention this
cbjection is entirely “obviated. I regard
this as a very important feature of my In-
vention. ‘

When the form shown in Fig. 4 is em-

ployed as a steam generator for power pur-

poses, the water feed thereto through pipe

14 is under pressure and the supply thereol
is regulated to the amount required to fur-
nish the steam used.
What I claim 1s:— . .
1. In a liquid evaporator, a closed cham-

| ber having a. substantially vertical wall,

means arranged to spread a liquid over the
wall of such chamber,
a liquid into the chamber above the liquid
spreading means, a vapor take-off arranged
the chamber, a lateral branch con-
necting with such vapor take-off to convey
the vapors to the exterior of the chamber,
~nd means for heating the wall of the

chamber. .

9. In a ligquid evaporator, a closed cham-

ber having a substantially vertical wall,
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means for delivering
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means arranged to spread a liquid in a thin
film over the inner wall of the chamber, a
vapor take-off arranged within the chamber
and having outlet means from such cham-
ber, means for supplying a liquid to the

chamber, and means for heating such cham-

ber. | | -

3. In a liquid evaporator, a closed cham-
ber having a substantially vertical wall,
means for heating the exterior of such
chamber, means for continuously supplying
a liquid to such chamber, means arranged

- within the chamber to direct the liquid fed

16

therein against the wall thereof, a vapor

take-off arranged within the chamber and at

a distance from the wall thereof, branch

means connecting with such vapor take-off

and passing outwardly through the wall of

the chamber, and means for regulating the
flow of Valpors from the chamber. |
4. In a liquid evaporator, a closed cham-

- ber, means for feeding a liquid into the top

of such chamber, a centrally arranged Vapor.

 take-off pipe in the chamber, a liquid

spreader surrounding the vapor pipe and ar-

ranged to spread a liquid against the wall of

- the chamber, means for leading vapors from

80
“ber, means for feeding a liquid into the

35

the vapor pipe, and means for supplying

heat to the exterior of the chamber.
9. In a liquid evaporator, a closed cham-

chamber, a spreader hood arranged within
such. chamber and below the liquid feed,
such hood being arranged to spréad the lig-
uid fed into the chamber over the wall there-
of in & thin film, and vapor take-off means
arranged to take off vapors beneath such

hood.

6. In a liquid evaporator, a closed cham-
ber, a vertical vapor take-off pipe arranged
1n such chamber, a spreader hood supported

- by such take-off pipe, and means for feeding
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oil into the chamber and onto the spreader
hood. '

7. In a liquid e#a.poi'atoi-, a closed cham-

ber, a vertical vapor take-off pipe arranged

in such chamber, a plurality of spreaders
carried by such vapor take-off pipe, and

means for feeding a liquid into such cham-

ber above the spreaders.
8. In a liquid evaporator, a

in such chamber, a spreader carried by the
take-off pipe, means for feeding a liquid into
the chamber and onto the spreader, and

pipe arranged below the spreader. .
9. In 4 liguid evaporator, a closed cham-

ber, means for feeding a liquid thereto, a |
vertical perforated vapor take-off pipe in |

_ closed cham-
ber, a vertical vapor take-off pipe arranged |

30th. day of March 1910,
means for admitting vapors to the take-off |

8

the chamber,‘spreaders arranged within the

chamber and adapted to spread a liquid over -
‘the wall thereof, means arranged above the
‘perforations in the vapor take-off pipe to
656
means connecting with the vapor take-off . °
pipe to convey the vapors away from the |

prevent a liquid from flowing thereover, and

chamber. | -

10. In a liquid evaporator, a closed cham-
ber, a vertical perforated vapor take-off pipe
n the chamber, a plurality of spreaders
within the chamber arranged to spread a

liquid over the walls of the chamber in a

70

uniform flowing film, #means for preventing

the liquid from contacting with the perfora-

tions in the perforated vapor take-off pipe,
and means for feeding a liquid into the
chamber above the spreaders. .

11. In a liquid evaporator, a vertical
closed chamber; means for feeding a liquid
into the top of such chamber, spreaders
spaced apart one below another within the

chamber, and below the liquid feed, such
spreaders beéing all adapted and arranged to -
| spread a liquid in thin film like form over

the wall of the chamber, and vapor take-off

‘means arranged to convey vapors from the

chamber. | |

12. In a liquid evaporator, a closed cham-
ber, means for feeding a liquid into the top
of such chamber, a vertical vapor take-off
pipe having a series of perforations therein

75

80
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90

arranged centrally within the chamber,

spreader hoods mounted upon and carried

by such take-off pipe and arranged to de-
flect and spread a liquid over the walls of
the chamber in film like form, such spreader
hoods being arranged respectively above the

respective perfori’tions in the take-off pipe,

whereby the liquid is prevented from flow-
ing oversuch perforations in the vapor take-
off pipe. g |

13. In a hiquid vaporizer, a closed cham-
ber having a substantially vertical wall,
means for heating the chamber, means for
feeding liquid into the top.of the chamber,
distributers arranged at spaced points along
the chamber to cause the liquid to flow in a
film over the wall of the chamber, and a plu-
rality of vapor outlets located at suitable

95
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points along the chamber for effecting an |

escape of the vapors., o
In testimony whereof, I have hereunto set
my hand at Los Angeles, California, this

MILON

In presence of— .
F. M. TowNsEND,
Franxk L. A. GBAHAM. |

J. TRUMBLE.
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