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UNITED STATES

PatenT OFFICE,

JAMES B. GRANT, OF NEW YORK, AND ALLAN MASON, OF BROOKLYN, N. Y.

APPARATUS FOR REFINING OIL.

OPRBRCIFICATION forming part of Lietters Patent No. 339,546, dated April 6, 1886.

Application filed Angust 13, 1895, Serial No. 174,270, (No model.)

To all whom it may concern: :

Be it known that we, JAMES B. GRANT, 0
the city and county of New York, in the State
of New York, and ALLAN MAsoN, of Brook-
1yn, Kings county, in the State of New York,
have invented certain new and useful Im-
provements in Apparatus for Refining Oils,
of which the following is a specification.

We have discovered that oils, whether min-
eral, vegetable, or animal, whether in their
crude form or partially refined, or separated
"by other processes, may, by rapid and violent
agitation in the presence of the vapor of wa-
ter with alkali or acid in a diffused condition,
with suifficient heat uniformly applied and sub-
sequent rapid condensation, and filtering
through acid or alkali, be refined or manu-
factured into one practically uniform grade
of oil.- In the case of oils commonly known
as ‘“‘hydrocarbon’ it proves to be an oil of
high five-test, snitable for illuminating pur-
poses. Inthe case of vegetable or animal oils
it proves to be a refined oil of superior qual-
ity, suitable for all the purposes to which such
5 oils are usnally applied.

We will describe our invention as applied
to that class of hydrocarbon oils commonly
known as “petrolenm.’”” We receive the pe-
trolenm into a vacuum-retort and meet it
upon its reception therein with a stream of
live steam under sufficient pressure to thor-
oughly mix the vapor of water with the oil,
and instantaneously force the whole mass into
a vacuum-condenser arrauged fo receive it,
5 from whence it is pumped or allowed to flow
into a tank.

We have discovered and demonstrated that
the receiving of the petrolenm info the vac-
unm - retort and striking it with such force
with the vapor of water (thus rapidly atom-
jzing and evaporating the entire mass) with-
out separating into any of its elements and
subsequently condensing it and separating it
from the water, the water retains the impuri-
5 ties and undesirable portiens of the oil, leav-
ing us the product described and desired.
We obtain a much higher percentage than
usual of the grade of oil most desired. In
fact, when no accident oceurs and everything
works properly, we convert all the ¢rude pro-
duet, except the undesired portion extracted
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from it by the force and the vapor of water,

and such ehemical action as oceurs in the in-
terim, into illuminating-oil of a high fire-test.
We have made provision for accidents and
jrregularities, which will be described here-
inafter.
The evaporation of the petroleum is effected
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by uniform steam-heating, and also by min-

gling steam intimately withrthe petrolenm, ac-
companied by violent mechanical action. The
steam is employed in its natural state, by
which we mean not superheated. (The tem-
perature will be from 212° fo 300° Fahren-
heit.) The entire vaporous mass, composed
of water and petroletm, is instantaneously
forced intoasurface-condenser, where it comes
in contact with metallic surfaces keptat alow
temperature by a liberal flow of water be-
tween the pipes or other elements of which
the condenser is composed. We present the
steam to the petroleum in the form of a jet
having such force and being so presented to
a properly-shaped nozzle that it will draw up
the petroleum from a level a little below.
Such devices have been long known for atom-
izing perfumery. Such have been applied in
variouis stages 1n the treatment of oils for pro-
ducing vapors, but always for the purpose of
destructive or move or less fractional distilla-
tion. :

To prevent discoloration, it is necessary, as
usual, to treat the oil with acid and alkali.
We provide an additional nozzle in close
proximity to the others, through which acid
or alkali is supplied to the oil and steam in a
highly diffused condition. The liquid is
drawn up by the force of the injector and
mingles intimately with the mixed vapor of
oil and steam. We have no deposit of oil in
the retort. The oil enters in a continuous
stream, and is immediately passed into the
eondenser. It isnot allowed to rest, to be va-
porized, separated, or otherwise treated, as
with the usnal processes. We do not decom-
pose the oil.

The accompanying drawings form a part of
this specification, and represent what we con-
sider the best means of carrying out the in-
vention.

Figurelis a general longitudinal section of
the entire apparatus, partly in elevation.
Fig. 2 is a cross-section on the line x » in Fig.
1. Fig. 8 is a plan view of a portion.
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Referring to the drawings, A is a steam-
boiler, from the dome of which steam is led at
high pressure into a jacket or space between
the shells B B’ of an evaporating and atomiz-
ing chamber or retort, b, which is surrounded
by a body of sand, B, serving to preserve and
equally distribute the temperature. Heat pro-
duced by fire in a furnace or ehamber, B, be-
low aids to prepare the temperature in the
retort b and to maintain the temperature of
the steam in the jacket, notwithstanding the
great consumption thereof due to the rapid
evaporation of the material going on in the
interior of the retort. A steam-pipe, A’, con-
ducts ordinary saturated steam at-high press-
ure from the boiler A to what we term a
““triple injector,” a deviece located within
the evaporating chamber or retort . The
construction and arrangement of the triple
injector is such that by means of a pipe, O,
leading upward from a tank, C, containing the
oil to be refined, and a pipe, I/, also leading
npward from the tank I, containing acid,
(pure or more or less diluted,) it will, by the
action of the strong blast of steam eseaping

~ from the pipe, draw up the oil and sulphuric
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acid together and mingle them with the steam.
At the same time the oil and acid are strack
with such force by the steam escaping through
the pipe A’ that they are thoroughly commin-
gled and the acid so impinged upon the glob-
ules of oil as to do its work effectually and
promptly. The intimate mingling with the
saturated steam also has a good effect. It
washes and cleanses the oil.

The force with which the oil and acid are
struck by steam, and the continual escape of
the steam from the pipe A’ under such high
pressure, together with the effect of maintain-
ing a vacaum in the retort b, blows and car-
ries the oil, acid, and steam immediately into
the neck D of the retort » and into the con-
denser I, with the exception of any parti-
cles which may, through any irregularity, or
from the action of the acid or alkali, or den-
sity of the oil, or the presence of foreign
non-volatile matter, drip down the sides of the
retort through the small orifices ¢ ¢ £ into the
pocket B’ where it is allowed to run atin-
tervals through the pipe B® into the tank B
‘When this operation is performed, the cock ¥,
which has been opened to allow the material
to run down the pipe B® as far as the cock 2%,
is closed and the cock »* opened, which allows
the contents of the pocket B* to pass off with
very slight disturbance of the vacuuin, which
is instantly overcome and removed when the
cock b* is closed and the cock )’ opened, and
the pumps E* have been worked for a few mo-
ments. All the remainder of the mass, con-
sisting of oil, sulphuric acid, and vapor of
water, is, by the force of the steam combined
with the action of the pump E’, and aided by
a nearly complete vacuumin the retort, car-
ried instantly over into the neck D and con-
denser E. ’

Ouar retort is tapered, as shown, from the
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body b to-the neck D, s0 as to offer no resist-
ance to the rapid transfer of the mingled steam,
oil, and acid, and to aid in preventing any
tendency to premature condensation in the
retort which would be liable to occur if the
passage were irregular or angular and not
directly opposite the injector and in line with
the direction of the flow, ,

The condenser I may be of any suifable
style or form adapted to the ends in view.
‘We at present use ‘‘Lighthall’s,”” which has
vertical tubes, the material being conducted
through the interior of the tubes by the vac-
uum and the constant suction, a liberal flow
of cold water being circulated in the Interme-
diate spaces.

In the condenser I the vaporized portion
of the mass is condensed, and the entire liquid
mass, consisting of oil, acid, and water, flows
from the bottom of the several pipes and is
drawn through a pipe, E, by an air-pump,
2, operated by a steam-engine or other suit-
able power. The liguid, being thus forced
from the vacuum-retort and condenser, is
discharged into a trough or long tank, F, in
which it is allowed to separate. The water
is drawn out through a pipe, F', and need
be further referred to..
from a proper level in the tank I, through one
of a series of pipes, ¢ & 4, into corresponding
tanks or receptacles, G H I, the selection being
controlled by an attendant, who operates con-
trolling-cocks ¢’ ' ', according to the density
of the liquid. TUnder the best conditions the
liquid will contain, first, wdter resulting from
the condensation of the steam, and a portion
of the acid holding in suspense much of the
impurities, which will easily separate at any
subsequent stage by gravity oun allowing the
liguid to rest; and,second, a practically uni-
form grade of refined petrolenm for illu-
minating purposes. The condition in this
respect is indicated by a hydrometer, which
is appliecd in the ordinary or any suitable
way to determine the gravity of the liguid.
‘Whenever the liquid is too dense for a good
illuminating-oil, the attendant operates the
cocks 7/ ¢ and discharges it through the pipe
¢ into the tank G. “Whenever the opposite
conditions obtains and the liguid is too light
for a proper illuminating-oil, the attendant
opens the cock ¢' and discharges it through the
pipe ¢ into the tank I, excluding it from the
other pipes, . ¢, and tanks H G; but if no ac-
cident or irregularity occurs in the process,
the oil will be all illuminating-oil of the re-
quired density and fire-test, and will only be
discharged into the tank . :

Tanks G I are a provision for irregularity
oraccident. When an accident or irregularity
does occur to necessitate the oil being con-
veyed into the tank G or I, then the product
in these tanks is returned to the tank C, and
the process repeated until the desired product
is obtained.

_The tank H differs from the tanks Gt and L.
It contains a filter, H’, of lime or other alkali

The oil is- drawn out.
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in the form of small lumps or granules con-
fined in place between sheets of wire-gauze or
perforated sheet metal. All traces of acid
and other impurities are removed from the oil
in its passage through the filter, and the oil
is then drawn away through the pipe #°, and
either with or withoutfurther filtering is ready
for storage -and use.

This air-pump insures the maintenance of
the vacuum in the retort. It will be noticed
that there is no air admitted to the retort ex-
cept the small quantity contained in the pipe
B between the cocks & and %, which enters
when the pocket B® is emptied. Theconden-
sation of the steam in the condenser Haids the
air-pump in maintaining the vacuum.

We prefer that the pressure in the boiler A
and in the jacket B B’ shall be about two hun-
dred and fifty pounds per square inch. A
cock, «, in the pipe A’, operated to control
the discharge of steam into the chamberd, may
considerably lower the pressure at the points
of discharge, while still leaving a sufficient
foree to act with the violence required in im-
pinging against the particles of the petroleum,
and mechanically disintegrating the latter and
driving them instaneously into the condenser
E. The flow of petroleum through the pipe
C is eontrolied by the cock ¢. The flow of
the acid through the pipe I/ is controlled by
a coclk, 7.

The fire in the furnace may be maintained
by coal or other ordinary fuel, or by crude
petrolenm applied by any desirable or eco-
nomical means. The cold water may be cireu-
lated in the condenser by a pump or other
ordinary or suitable means. (Not repre-
sented.)

On the admission of steam through the in-

40 jector it meets the oil and aeid in the retort
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deseribed in vacuo. The force of the steam
striking the globules of the ¢il, together with
the peculiar effect due to its being in wacuo,
breaks them up completely. It further in-
timately mixes the oil and acid with the
vapor of water. The form of this injector is
such that the oil and acid are impinged upon
the steam passing through the upper nozzle,
and the steam meeting it at that point under
pressure incorporates itself in such a man-
per with the volatile portion of the oil as to
wash and cleanse it without separating it in
any way, as where destructive distillation or
superheated steam is used. It amalgamates
the whole mass of vaporized oil and water.
No separation of the component elements of
either cccurs.

By the above means, together with the rapid
condensation which follows, we produce one
oil. Usnally, and always when no aceident

oceurs, an illuminating-oil is produeced of a
marketable fire-test, and a larger percentage
thereof than is obtained by destructive or frac-
tional distillation or by the use of superheated
steam. Theacid introduced through the noz-
zle 1/ at the same time performs the impor-
tant funetion of cutting out the undesirable

portion and assisting very materially to rap-
idly and effectually accomplish the desired re-
sulfs.

In the treatment of petrolenm or other oils,
acid and alkali are always used, but with pe-
troleum either before or after distillation. In
vegetable oils it is nsually applied by saturat-
ing with acid, and then decanting through al-
kali into tanks, or vice versa, until perfectly
cleaned. Theintroduetion of acid in the form
of spray or in small partieles to the vapor of
oil and water allows a particulariy close and
intimate contaect therewith.

The inclosing of the retort b and the jacket
B B, together with the neck D of the retortin
sand, as shown in the drawings, is a very im-
portant part of the means employed to carry
out ourinvention asapplied to petroleum. 1t
maintains the heat in the retort b ab the uni-
form temperature desired, and is intended to
prevent the premature condensation, which
would cause some of the particles of oil to drip
through the orifices t ¢ ¢ into the pocket B’
An indicator (not shown) on the end or side
of the pocket indicates when there are suffi-
cient drippings in the pocket to necessitate
their removal, as set forth.

The tank C contains the crude petroleum or
product to be refined, and the pipe C', when
the erude oil is not so dirty as to require pre-
vions settling or treatment with acid or alkali,
could be inserted in any storage-tank from
which the oil is flowing, or into any recepta-
cle into whieh the oil is received from the well,
and thus the refining process conld be carried
on ab the wells or in their immediate vicinity.

In the practical operation of our invention
we first thoroughly heat the sand surrounding
the steam-jacket B B’ and retort 0, operate
the air-pumps and allow steam to pass into
the retort b from the boiler A through the
pipe A, test the vacnum and, uniformity of
heat obtained throughout the retort » and
neck D and the efficiency of the condenser E,
and, when all is working satisfactorily, oper-
ate the eock C* and allow the oil to be drawn
into the retort b from the tank C, and also
open the cock 7, allowing acid to flow from
the tank L. Assoon as the oil and acid enter
the retort from the pipes ¢’ I/, they are im-
pinged upon by the steam entering continu-
ously through the pipe A’, and by the com-
bined action of the air-pump referred to and
the force of the steam are instantaneously
conveyed to the neck D of the retort b and
into the condenser E. This action is so rapid
and the intermixing of the saturated steam so
thorough and complete that no decomposition
of the oil nor separation into its elements or
into different grades occurs, bub the oil is
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taken from the condenser the same naturalor -

virgin preduct that it was when it entered
the retort b from the tank C, except that it is
cleaned and purified by the thorough inter-
mingling of the vapor of water and the ac-
tion of the acid and alkali.

Modifications may be made in the formsand
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proportions of the several parts of the appa-
ratus.

‘We can use other forms of condensers than
Lighthall’s.

The heat of the jacket B B’ may be main-
tained by-an active circulation of the high-
pressure steam between it and a boiler hav-
ing sufficient heating-surface to maintain the
temperature and pressuare.

‘When all is in proper condition,we can al-
low the fire in the furnace to go out and de-
pend upon our sand bath and steam-jacket B
B’ to maintain the required heat.

‘We have described the tank I as coun-
taining acid, and the filter H' in the tank H
as containing alkali. These conditions may
be reversed, and the tank I may contain an
alkaline solution, and the filter be arranged
to contain acid. The filted may be placed in
any desirable. position between the trough F
and the tank H; or a series of filters may be
employed. In the case of vegetable or ani-
mal oils the product in the pocket B’ may be
conveyed to another tank than the tank B for
treatment; but with hydrocarbon oils the
contents of the pocket B® are allowed to flow
into the tank B, as described, and after re-
maining therein a sufficient time to cool, are
returned to the tank C and the process re-
peated.

. A singleair-pump or set of air-pumps prop-
erly connected may maintain the vacuum
throughout the retort b, neck D, and through
a single condenser, E, as shown, or a series
of condensers.

We can use hot air or superheated steam for
the jacket B B’ when the vaporization in the
retort b is sufficiently rapid. In that case we
would require to arrange a separate apparatus
to superheat the steam, as the steam passing
into the retort b must not be superheated.

Some of the advantages due to certain fea-
tures of the invention may be separately enu-
merated, as follows:

First. By reason of the pipes €' and I/ ad-
mitting both the cil and the acid oralkaliinto
the rebort, we are able to subject the oil to
chemical action at an earlier stage than here-
tofore, and to insure a more prompt and effi-
cient action with a given quantity of acid.

Second. By reason of the steam-pipe A’and
the oil-pipe (', and the pipe I/ bringing acid
or alkali, with the parts arranged as an ato-
mizer, in combination with the vacuum re-
tort, we are able to diffuse the acid with the
oil and steam under conditions which prevent
the separation of the oilinto its elements.

Third. By reason of the retort » having its
tapering meck D, in combination with the
steam-pipe A’ and .oil-pipe €, arranged to
serve asg an injector, and means for malntain-
ing the vacuum, weare ablenot only to induce
the desired reactionsbetween the oiland steam,
but also to attain an unusually rapid motion
of the whole through the retort.

Fonrth. By reason of the retort b, steam-

839,546

jacket B B', and sand bath B? we are able to
maintain the temperature desired with unusual
uniformity.

Fifth. By reason of the furnace B*, in com-
bination with the sand bath B?,retort b,steam-
jacket BB, and means for maintaining the
vacuum, and with the pipes for admitting oil
and saturated steam, as shown,we are able to
convéniently raise the temperature and in-
duce the desired conditions at the commence-
ment of the process.

Sixth. Byreason of the pocket B*in the base
and provisions for communication between it
and theinterior of the retort,as shown,we pro-
vide for rapidly taking away any oil which
remains fluid under any conditions w1th0ut
impairing the action.

Seventh By reason ofthe retortd, condenser
E, and means for maintaining the vacuum
in the system,in combination With thepipe for
admitting steam, we are able to maintain the
vacuum notwithstanding the admission of
large quantities of tluid.

Eighth. By reason of the trough F and its
several pipes and connections, we are able to
deliver the product continually in the proper
tank, so long as it is of proper gravity, and to
deflect it into other tanks when required..

Ninth. By reason of the filter H' containing
acid oralkali to neutralize the previous alkali
or acid, in combination with the other parts,
we are able to deliver the refined oil contin-
uously in condition for storage or use. _

Tenth. By reason of the retort b having its
gradual contraction or neck D opposite the
pomt at which the fluids are admitted, and of
the pipes A/, ¢/, and 1/,
means E, for exhausting the whole,we are able
to avoid the necessity of having any body of
oil in a fluid condition in the retort either at
the beginning or during the continuance of
the process.

The processes incidental to this %pnalatus
have been made subject of separate applica-
tion-—viz., Serial No. 173,213, filed Augustl,
1885, and Serial No. 170,252, filed . June. 30,
1885.

We claim as our invention—

1. In an apparatus for refining oils, sub-
stantially as described, the combination,with
a retort, as b, and a connected condenser and
vacuum-pump, of the oil-pipe €', having its
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exit end arranged within the retort, and the -

acid-reservoir I, having acid-pipe I similarly
arranged, and having its exit closely adjacent
to that of the oil-pipe, whereby the stream
from either pipe is impinged directly upon
that of the other, as set forth.

2. In an apparatus forrefining oils, substan-
tially as described, the comblnatlon with a re-
retort, as b, and a connected condenser and
vacuuni-pumyp, of the steam-pipe A’, oil-pipe
C, having its ends arranged within the retort,
and the aecid-pipe I/, similarly arranged and
having its exit closely adjacent to that of the
oil and steam pipes, whereby the stream from
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the steam-pipe is impinged directly upon that
of the others to atomize the passing liquids, as
seb forth.

3. In an apparatus substantially as de-
seribed, the combination,with an oil-pipe, ,
and a steam-jet for atomizing the oil as it
leaves the pipe, and with a vacuum-pump, of
the vetort b, having tapered neck D of size
approximating one-third the diameter of the
refort and arranged on an approximate level
with said steam and oil jets, whereby the
combined vapor of oil and steam may be im-
mediately conveyed from the retort with little
or no resistance, as specified.

4. In an apparatus, as deseribed, for refin-
ing oils, the combination, with the furnace-
body, of the retort b, steam-jacket B B, and
sand bath B surrounding said steam-jacket
and arranged to leave a space between itself
and the furnace, as herein specified.

5. The combination, with the retort b, hav-
ing steam-jacket, and with the furnace B, of
the steam-generator A, having pipes A’ A’,
one connecting with the steam-jacket and the
other having ifs exit adjacent to that of an oil-
pipe, as ¢, to atomize the oil within the re-
tort at a point approximately opposite the exit
D, as specified.

6. The retort b, having a jacket, B and a

connecting passage or passages, as ¢ t{, for col-
lecting the produets of premature condensa-
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tion orimperfect volatilization,as herein speci-
fied.

7. In an apparatus for refining oils, the
vaenum-retort 0, having pockets B, and pas-
sages ?, in combination with the condenser E,
air-pump B, or its equivalent, and pipe ad-
mitting steam under pressure, substantially
as herein specified.

8. The combination of the pipe A’, oil-pipe
¢, acid or alkali pipe I/, retort b, condenser
T, and tank I, having acid or alkali filter H,
all arranged for joint operation, as herein
specified.

9. In an apparatus for refining oils, the re-
tort b, with means for heating it, having the
neck D arranged as shown, in combination
with the steam-pipe A’, oil-pipe C, and acid
or alkali pipe I/, condenser B, and air-pump
F?, or equivalent means, for maintaining a
vacuumin the retort, and its connections, ar-
ranged for joint operation, substantially as
herein specified.

Tn testimony whereof we have hereunto set
our hands, at New York city, New York, this
10th day of August, 1885, in the presence of
two subseribing witnesses.

JAS. B. GRANT.
ALLAN MASON,
YWitnesses:
M. ¥. BOYLE,
MANIERRE ELLISON,
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