C. I. ROBINSON.

APPARATUS FOR USE IN CONNECTION WITH THE REFINING OF PETROLEUM.

APPLICATION FILED MAR. 21, 1907,

Patented Mar. 25, 1913

1,057,395.

SLYY St T
MLNTINOD /I
H\ o 22
. F-n
YWD A R
Y77 N
9
YIMOL
Y4079
Z

=74

I

NINGNE
\70/4d 115

B e

ook %9e YIAr707Y R e
FLYTILEIG
HNVL ZIH0LS EAAA m .
&7 S 33
|zarmens) H . \
ettt | AT Y
J Co /M
R -
) & &x .
= ﬂ
%
WAL /M
790178 019 x S\e
HWEL a2z 72 ® .
70 GIHEINIS ) = © N
TC - © AN
P=4 P - Y/
&
p—— . — [
02 | yyss arow %ee g il
L2 a2 a OLY.L/9Y
. ] -2
5 - " -
YINLZOTY m FAIFITY |- 2/
FLr7I/LSIO | FLYT71LS1C - L3 &b
A 4 I To /L Y s
H . % (74 77/L8 —
© FLVTI/LSIO
. 1
§c , <
47117974 YIAIFITY YINFITY| 2 n J Yy F@x\ M
1LY 77/LS/0] LY TT/L8¢ LY 7 1L/
ST : g £ N
“ ¢ 5 m il #\) . am. &
1| = __ W/A
: q m 77418 70749 g )
. £ , p T
| 5 0 2 ] g5




10

15

20

25

30

35

UNTTED STATES PATENT OFFICE.

CLARENCE I. ROBINSON, OF WEST NEW BRIGHTON, NEW YORK, ASSIGNOR TO STAND-
ARD OIL COMPANY, OF BAYONNE, NEW JERSEY, A CORPORATION OF NEW JERSEY.

APPARATUS FOR USE IN CONNECTION WITH THE REFINING OF PETROLEUM.

1,058%,395. — ¢

Specification of Letters Patent.

N 1907. Serial No. 363,713.

To all whom it may concern? :

Be it known that I, CLARENCE I. RoBIN-
SoN, a citizen of the United States, residing
at West New DBrighton, in the county of
Richmond and State of New York, have in-
vented certain new and useful Improve-
ments in Apparatus for Use in Connection
with the Refining of Petroleum, of which
improvements the following is a specifica-
tion.

This invention relates more particularly ta

_apparatus for use in connection with the re-
fining of such petroleum as 1s obtained from

the oil fields in the State of Texas, near the
town of Beaumont, in Jefferson county, the
object of the refining being to obtain burn-
ing oil (kerosene). Said petroleum is here-
in referred to as Beaumont oil or Beaumont
petroleum for convenience of reference.
The designations are each of them intended

to inelude oil of the same or substantially

similar character wherever found or how-
over obtained. For the purpocses of this
specification, such substantial similarity in
character to the oil obtained near Beaumont
is sufficiently shown for any crude oil by
the fact thaf it responds to each of the two
following tests, that is to say, first, the sul-
fur naturally present therein is given off (in
utilizable proportion) in the form of hydro-
gen sulfid when the crude oil is heated to be-
tween about 300° F. and about 500° F., and,

" second, on distilling the crude. oil, with or

without cracking, and on eollecting by itself
the fraction coming over between 250° F.
and 600° F., more or less, the so collected

distillate, after treatment with sulfuric acid

of 66° B. (in however large proportion) and

" subsequent washing with water and caustic
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soda lye (all in the known way) will smoke
badly “when burned in the ordimary petro-
leum (kerosene) lamps.
petroleum I have discovered or invented cer-
tain processes by which non-smoking burn-
ing oil can be obtained from Beaumont

petroleum by the aid of sulfuric acid of

greater strength than the concentrated acid
of 66° B. commonly used in petroleum re-

fining; but the amount of such stronger sul-
furic acid to be employed in so obtaining

non-smoking burning oil
small quantity of 66° B.

1s in excess of the

Ior réfining such -

- versely,

. acid customarily .
employed in refining Pennsylvania or Lima.

petroleum; and, in order to obtain the
requisite supply of acid economically, I have
availed myself of the sulfur naturally pres-
ent in Beaumont petroleum and also of the
sulfur of the acid sludge from the refining
operations, of which acid sludge the quan-
tity produced is naturally larger than in the
refining of Pennsylvania or Lima petroleum,
on account of the greater amount of acid em-
ployed in said refining operations. These

processes are described and claimed in my

applications of August 21, 1903, and March
21, 1907, Nos. 170,326, 170,327 and 363,712

which last is a division and continuation of
my said application No, 170,327, having been

Pﬁt’em‘ted Mar.25,1913. -
Original application filed August 21, 1903, Serial No. 170,327. Divided and this application filed Mar}chr 21,.
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made in consequence of official requirement

of division. To carry out these processes
suitable apparatus is necessary; and in my
said applications I have described such ap-
paratus; but it has been held by the Patent

- Office that my claims on the apparatus must

be secured separately from my process
claims. The present application is, there-
fore, made (in consequence of such official
requirement of division) in order to protect
the apparatus which I have-invented for
carrying out said processes; and it is filed
as a division and continuation of my said
application of August 21, 1903, No. 170,327
and in part also as a continuation of my ap-
plication of same date No. 170,326, the ap-.
paratus shown in No. 170,326 being included
in and forming part of the apparatus shown
in No. 170,327.

Portions of
ratus can be used separately within the
limits of -the present invention. For ex-

ample, appropriate portions thereof can be,

so used without the residue in case it should
be desired to utilize the sulfur which is
naturally present in the crude Beaumont
oil, but not the sulfur content of the acid
sludge of the refining operations; or con-

utilize the sulfur of such acid sludge, but
net the sulfur which is-naturally present in
the crude Beaumont oil. Also portions at
least of the apparatus can be employed in
case there should be other petroleum anal-
ogous to Beaumont oil in having sulfur
naturally present therein in such form that
it can be utilized similarly to that of Beau-
mont . oil, and it should be desired so to

o R Py

in case it should be desired so to.
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utilize it, or in case it should be desired to
utilize the sulfur content of acid ‘sludge

from refining petroleum other-than Beau-

mont oil, whether analogous or not analo-
gous thereto in respect to either or both of
the before mentioned tests. Additions to
the apparatus, or to portions thereof, can be
made; and modifications of the apparatus,
other than simple omissions and additions,
are also permissible within the limits of the
invention. For example, in what is con-

. sidered -the best form of the apparatus the

g
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sulfur ‘both of the crude oil and of the acid

sludge i§ converted into sulfuric acid; but

the. sulfur of either or both. the crude oil
and the acid sludge can be converted into
other produects, such as sulfite or bisulfite
salts, sulfurous acid solutions, elemental sul-
fur, and so on, by employing appropriate
known appliances in place of means-for mak-
ing sulfuric acid.

Each of the parts, improvements or com-
binations composing the present invention
is, in fact, intended to be secured for all the
uses to which it can be applied; and addi-
tions, omissions and other modifications can
be made indefinitely so long as the substance

is taken of any one or more of the claims at.

the end of this specification. .
So far as T am awareé, naturally present

sulfur has never been recovered in utilizable

form from any crude petroleum, although
it has long been known to be a common con-
stituent of petroleum and to exist in con-

siderable. proportion ih some varieties, as.

in ‘the oil from the Lima, Ohio, and On-
tario, Canada, fields, for example. The crude
oil from the Pennsylvania fields is nearly
free from it. Beaumont crude oil contains,
according to my experience, between one

“and two per cent. of sulfur. - The sulfur in

Lima or Canadian oil is ‘not utilizable as
I have found that of Beaumont petroleum

to be. . To recover it from crude Beaumont

petroleum (or petroleum analogous thereto
1n.respect to its sulfur content as aforesaid)
the same is best heated in a suitable still
gradually to about 500° F., more or less,
and the sulfur-containing gas which is given
off during such rise of temperature (all, or

. part, as may be determined) is collected,
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‘conveyed away and oxidized to form sul--
furic acid. This oxidation is effected, first,
-by combustion in hydrogen sulfid burners,

and, second, by subjection in lead chambers

or contact apparatus to the agencies neces- -

sary - to convert sulfur -dioxid into sulfuric

-acid.” In this conversion, when it is accom-

plished in ‘the lead chambers, the sulfur
trioxid unites  with water to form cham-
ber: acid :which can then.be coneentrated in

any known or suitable way. Should the:

conversion be accomplished in contact ap-

paratus, the sulfur trioxid may: remain free
as sulfuric anhydrid or it may be combined’

1,057,395

with water, as sulfuric acid, more or leéss

‘hydrated as may be desired. Before the

combustion in hydrogen sulfid burners, the
gas should be freed from. oil vapors by cool-
ing. Said combustion results in the forma-
tion of water as well as of sulfur dioxid;
and said water may be removed or not be-
fore the oxidation of the -sulfur dioxid to

-sulfuric acid, according to the case,

In order to recover the sulfur erm acid
sludge to the. best advantage, I have- dis-
covered that it is important, first, to heat

.the sludge in bulk (say, in a compact body
of several barrels at a minimum), in order

rapidly and economically to obtain a good
yield of sulfur dioxid; second, to agitate
the sludge during the heating in bulk as
aforesaid, in order to avoid foaming; third,

" to raise the temperature of the sludge to

above 500° F. (to wit, to about 600° F.),
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in_order to get off practically all of the -

sulfur from the sludge, some of it coming

over as hydrogen sulfid; and, fourth, after

condensing the oil vapors therein and so
effecting their separation and prior to sub-

90

jecting the sulfur dioxid to oxidation fer

converting it into sulfuric acid, to expose

the gas to heat with access of air, as by pas-

sage in contact with burning sulfur, or sul-
fur bearing material (as pyrites or hydro-
gen sulfid) in a state of combustion, in order
to burn its ¢ombustible constituents and at
the same time raise its temperature. It is
beliéved also that the passage of this gas
over burning sulfur (or sulfur bearing ma-
terial) may be advantageous in'other re-
spects. - The heating of the gas, in this way,
can be effected without expenditure ‘of fuel
for the purpose, the products of the com-
bustion of the sulfur or sulfur bearing ma-
terial being converted into sulfuric acid
along with the gas from the sludge and
yielding their surplus heat to the latter.
Between the agitator in which the oil
to be refined is subjected to sulfuric acid and

the acid sludge still in which the acid sludge .

is heated there is an acid sludge line com-
posed best of a pipe or other conduit and

.(if necessary or expedient) a pump or
pumps; but said line may consist of other
‘conveying means, as tank cars; for example,
. Whereby the acid sludge can be transported -

from said agitator to said still. Between the
said agitator and the means for making sul-
furic acid out of the sulfur contents of hy-
drogen sulfid given off by the crude Beau-
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mont oil and of sulfur dioxid (or sulfur .

dioxid and hydrogen sulfid) given off by
the acid sludge there is an acid line com-
posed best of a pipe or ether conduit and
(if necessary or expedient) a pump or

pumps; but said acid line may consist of:

other conveying means, as tank .cars, for
example, for transporting the.acid between

the said means for making sulfuric acid and
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the said agitator. The transportation by
pipe or otherwise of the acid sludge and the
acid (or either of them) may be with or
without intermediate storage.

The accompanying drawing is a diagram
of an apparatus or plant in accordance with
the invention for use in refining Beaumont
petroleum. - :

The crude Beaumont petroleumi is sup-
plied after theusual manner tothe crude oil
still @ by a charging line 6; and when the

" still has been filled to the desired level it is’

heated so as gradually to raise the tempera-
ture of the still’s contents. The gas and va-
pors as they are formed by the heat pass over
to the condenser ¢ wherein they are cooled to
condense the oil vapors. The liquid of con-
densation flows into the distillate receiver d.
The gas; including any uncondensed vapor,
passes either by the line e¢ to be burned as
fuel or otherwise disposed of, or by the gas

line f to be utilized in sulfuric acid making.

While the temperature of the vapors as they
Jeave the still a is below about 500° F., more
or less, the gas from the condenser ¢ consists
of about or above 85% hydrogen sulfid
(ordinarily, if not always) and is then de-
livered to gas line f. The temperature is
raised to this degree more gradually than
in ‘ordinary ’ distillation, being regulated
with special refsvence to the production of
hydregen sulfid to the best advantage, and
the distillate being allowed to take care of
itself. " o

Should the hydrogen sulfid given off at
any time below about 500° F. be found to
be unsatisfactory in quantity or quality, it
can be sent into line ¢ as long as it may be
so; but in my experience this change of gas
line has not been found expedient until
abcut 500° F. is reached. At about or above
this degree the gas should be turned into the
line ¢, so soon as the evolution of hydrogen

sulfid fails in quantity or quality, the line-f.

remaining closed during the rest of the run.

While the temperature is rising toward
500° T, the distillate collects in the receiver
d until it becomes too smoky for utilization
without removal of smoky hydrocarbons
therefrom beyond what can be accomplished
by treatment with. 66° B. acid and redistilla-
tion. This has been found in my experience
to be when the gravity of the distillate at the
worm end (that is, before it enters, the re-
ceiver d) is about 42° B., more or less, the
temperature of the vapors escaping from

the still @ being about 400° F., more or less.

The distillate then in the receiver is herein-
after referred to as the first burning oil cut.

Tt belongs to the lighter end of the burhing’

oil fraction. It amounts, in my experience,
to from five to ten per cent. of the crude cil
supplied to still @. The inlet of receiver d
is then closed and that of receiver ¢ is
opened, so that the distillate from condenser

¢ will flow into this latter receiver. This
change of receiver has been effected, in my
experience, before the yield of hydrogen
sulfid becomes unsatisfactory; so that for a
time after the change of receivers the heat-
ing of the still « is regulated with special
reference to the evolution of hydrogen sul-
fid. Afterward the heat of still a is regu-
lated (as customary) with special reference
to the distillate to be obtained. S
The distillation is carried on with crack-
ing which commences (in my experience)
when the temperature of the liquid oil in

the still @ is about 600° F., more or less, the

distillate in the two receivers d and ¢ then
amounting to about 40%, more or less, of

the crude oil supplied to the said still a..

The distillation is. continued as long as it is
safe to do so, say, till the distillate in said
two receivers amounts to about 85% of said
crude oil. The oil in receiver ¢ is herein
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termed the cracked oil distillate; although -

a large percentage is composed of uncracked
products. . : :

It is customary to have a receiver into
which the distillate can be turned whenever

it becomes undesirable in quality, the result .

of something accidental; the receiver A is
provided for such purpose. When neces-
sary, its inlet can be opened, these of the
receivers d and ¢ being closed. Any one of
the three receivers could be used for this
purpose, the other two serving to collect the
first burning oil cut and the cracked oil dis-
tillate, respectively. After the completion
of a run, the crude oil still a can be emptied
throughjthe tar line j or in any suitable
way, preparatory to refilling with crude oil
for a new run. '

The cracked oil distillate from receiver. g
is delivered by pump », through line s, into
distillate still %, wherein it is distilled to
separate the burning’ oil from the heavier
fraction. The vapors pass over to the con-
denser 7, where they are reduced to the lig-
uid state, any uncondensed products escap-
ing by the line m, to be used as fuel or as
may be desired. The distillate is collected
in the receiver n until it becomes too smoky

to pe used in burning oil without removal-

of the smoky hydrocarbons beyend what can
be effected by treatment with 66° B. acid
and redistillation. In my experience, this
oceurs when the oil from the worm end is
about 42° B., the temperature of the vapors
from the still % being about 420° T., more or
less, and the distillate in receiver 2 being
abeut eight per cent. of the crude oil sup-
plied to still . This portion of distillate
is hereinafter referred to as the second burn-
ing oil cut. Iike the first burning oil cut,
it belengs to the lighter end of the burning
0il fraction. After it has been collected, the

oil from condenser  is run into receiver p,,
so long as the distillate from the worm end
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can be made non-smoking by treatment with
2 moderate amount of 98% acid and distil-
lation of the so-treated oil. In my experi-
ence, the distillate (hereinafter termed the
third burning oil cut) can be thus collected
in the receiver p until it amounts to about
of the crude oil supplied to the still ¢,
the gravity of the oil at the wormn end being
about-31° B., more or less, and the tempera-
ture of the vapors escaping from the distil-
late still % being about 550° F., more or less.

The residuum in the distillate still % is
then withdrawn through tar line ¢, leaving
the still empty for another run. This next
run may be made on another lot of cracked
oil distillate from receiver g, or it may be
o distillation after treatment with acid of
one or other of the burning cil cuts or of
a mixture of said cuts; for as shown the one
still % serves for both distillations. - It is to
be understood, however, without further
statement, that where one still, agitator or
other vessel is shown, in practice as many of
such vessels as desired can be used, and that
it is not material to distill or to collect dif-

ferent oils, or to treat different oils with deid

in the same vessels.

.The first and second burning oil cuts are
treated with ordinary concentrated acid
cither separately or mixed together, as may
be preferred. They are delivered from their
yespective receivers ¢ and n by the pump r
through a branch of the oil line s to the agl-
tator z. Here the oil is agitated as custom-
ary in the sulfuric acid treatment with acid
of 66° B.; and, after settling and drawing
off the acid sludge through pipe w into
sludge tank 2o, the oil is washed repeatedly
with water and then with a solution of
caustic alkali. The water and alkaline so-
lution can be removed (after proper settling
in each case) through the draw-off w. In
my experience, about ten pounds of 66° B.
acid to a barrel of the distillate treated is
sufficient.

The treated oil is delivered by pump ¥

‘through part of oil line s into distillate still

7 and is subjected to an incomplete distilla-
tion therein, that is to say, it is distilled so
long as the oil from the worm end is satis-
factory.  The. oil from condenser during
this distillation collects in the receiver 7.
The residuum in still %, amounting, in my
experience, to between ten and twenty per
cent. of the charge of said still %, is then run
off through the tar liné ¢, leaving the still
% ready for the next run. ‘

The third burning il cut is pumped from
yeceiver p into agitator ¢ and is there agi-
tated with 98% of acid in moderate amount
for about an hour. In this time, according
to my experience, the effect of the acid will
be exhausted. The acid
in two portions and may be in all about two
pounds, more or less, of acid to each gallon

‘the second burning oil cut.

should be ‘applied

1,057,395

of the oil treated, namely, of the third burn-
The oil should have a tempera-

ing oil cut.
ture of about 90° F., more or less, at the be-
ginning of the treatment. The acid sludge
is drawn off into the tank w, and the treated
oil is washed repeatedly with water and af-

terward with a solutiton of caustic alkali as

in the ordinary sulfuric acid treatment.
The treatment with 98% acid greatly im-
proves the oil; but it will still contain an ex-
cess of smoky hydrocarbons, as well as acid
compounds which would cause the lamp
wick to be charred were the oil without fur-
ther refining burned in a lamp. The treat-

ed oil is, therefore, delivered by pump ¥, .

through oil line s, into distillate still % and
subjected-to an incomplete distillation, that
is, a distillation so long as the collected dis-
tiliate constituting the third burning oil cut,
after mixture with the light ends (first and
second burning oil cuts) furnishes a product
which as a whole shows either by burning.
in a lamp or by the refractometer the proper
freedom from smoky hydrocarbons. Ac-
cording to my experience, the distillation
would best not be continued after the oil
from the worin end reaches 294° B. or some-
what lighter (say, between 30° B. and 31°
B.) if the still should be running slowly.
The third burning oil cut is collected in
the receiver p, or in the receiver =, if de-
sived.” The residuum, amounting, in my ex-
perience, to about ten per cent., more or
less, of the treated oil charged into the still
%, will contain the worst (smokiest) portions
of the oil. It is run off by the tar line ¢.

By the preceding operations there will-

have been obtained one, two or three lots of
0il, according to the ¢ollection in one, two
or three receivers of the distillates from the
incomplete distillation of the three burning
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oil cuts. The refining of said distillates is -

finished by subjecting them, separately or
two or more of them in admixture, to treat-
ment in the usual way with a small quan-
tity of 66° B. acid in the agitator ¢; and the
finished oil is thence run by line 2 into the
tank 2, wherein the oil from different .cuts
can be mixed, if not already in admixture.

In my experience, Beaumiont crude oil

contains such a small percentage of light

products that steam stilling is not neces-
sary for low test burning oil (kerosene) ;
but if it should be desired to increase the
fire test, the finished oil, or one or both the
lichter burning oil cuts, may be’ steam
stilled to bring the product to the desired
test. According to my experience, it should
suffice to steam still the finished oil from
Either or both

11v

115

120

125

of the finished light ends could be mixed

with ‘the finished heavier portion and the

whole steam stilled. '
The hydrogen sulfid from the crude oil

still @, together with a small proportion of

130
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other aeriform fluid therein, is conveyed by
the gas line f to a storage gascmeter 3, from
which it is supplied to the burner 4, where-
in both it and. other combustible substances
present are burned, the hydrogen sulfid be-
ing converted théreby.into sulfur dioxid and
water. These may both be delivered

" through gas line 5 into the lead chamber 6

10

15

.20

25

for making sulfuric acid. They could.be
delivered into a Glover tower 7; but this is
not considered desirable, in. view of the
large proportion of water vapor in admix-
ture with the sulfur dioxid. The water
could, however, be separated by condensa-
tion” and the sulfur dioxid, being heated,
could be sent either into tower 7 or lead
chamber 6. It could be sent into other sul-
furic acid making apparatus. . S

The acid sludge from tank w is delivered
through acid sludge line 8 by pump 9 into

“the acid sludge still 10 until the latter is

filled to the desired level (say, 200 barrels
of acid sludge in a still of 500 barrels ca-
pacity). The still may be of iron and be
heated by fire in any known or suitable way.

- As shown. it is provided with a rotary stirrer

30
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11, in order to check foaming. After charg-
ing the still is heated so as to keep up a good
delivery of sulfur. dioxid, say, about 2,500
cubic feet, more or less, per hour. :

The evolution of gas begins at about 220°

F. (temperature of the liquid), and at about
600 F°. should be practically complete, only X
| line f, otherwise than for the preparation of

coke remaining in the still. _
The gas and vapors from still 10 (which
may be of iron) are passed through the con-

_denber 12 (which should have a lead worm),

. 4B

- making sulfuric-acid, should

50

" ning of the decomposition, on account of the

b5
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in order to separate the small amount of
oil vapors carried over with the sulfur di-
oxid. The sulfur dioxid then passes by gas
line ,13 to a storage gasometer. 14, from’
which (after being heated) it is sent either
into tower 7 or chamber 6, in order to be

converted into sulfurie acid. At 13’ is in-

dicated the beginning of .a valved branch
gas line for switching out the gas, instead
of allowing it to pass to the apparatus for
it be desired at
any time to do so. QOccasion Tor this would
be most apt to arise, if at all, at the begin-

larger proportion in some cases of hydro-
carbons then present in the gas. The gas,
when switched out, can be used as fuel or be
otherwise disposéd of, as the manufacturer
may detgrmine. ' _ o

~ Toward the end of the operation, in re-
moving the last portion of sulfur from the

sludge, some hydrogen sulfid comes over. |

To convert this into sulfur dioxid (and wa-
ter) .the “gas may be passed through the

. burner 4 on its way to the lead chamber 6.

65

As the gas. from “condenser 12 is ~cold
throughout the .operation, it should be

heated»bgfqre-it,‘is a‘d;_nif;_ted into tower 7 or

| receiver 15.
the still 10 preparatory to the next run) can '

S

chamber 6. This can be done by .passing
all the gas through a burner (as 4, for ex-

ample) in whiéh combustion yielding sulfur
Such passage insures

dioxid is going omn.
“also.the combustion of any small quantities
of hydrocarbons which may be present in
the gas.. All the -sulfur dioxid from such
burner would pass into the sulfuric-acid-
making apparatus.

The oil from condenser 12 runs into the
It and the coke (removed from

be used as fuel or otherwise disposed of.

 The dilute sulfuric acid from the lead

chamber 6 is carried by line 16 to.an ap-
paratus 17, where It is concentrated to 98%
acid by heating or by adding sulfuric an-
hydrid or by the aid of both operations. It
is delivered by-acid line 18 to a storage tank
19 from which it passes by line 20 to the
tank 21 from which it is delivered by pump

22 into the agitator ¢ as above described.’

The acid of 66° B. can be obtained from an-
other portion of the same dilute acid.and be
delivered in the same way to the said agita-
tor. o . .

" Should it be so desired, all, or any part,
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of the acid produved can be sold in any de- -

sired kind or degree of concentration.
Should it be desired to utilize the sulfur-
containing gas given off from Beaumont or
analogous crude.oil and collected according
to the preceding description through the

sulfuric acid, it could be done by subjecting
the said gas to any known or suitable pro-
cedure for the utilization of ‘hydrogen sul-

| fid. I believe I am the first to collect such

gas for the utilization of the hydrogen sul-
fid therein. So also the gas from the dis-
tillation of the acid sludge could be sub-
jected to any known or suitable procedure
for the utilization of sulfur’ dioxid.

The expression “means for utilizing the
sulfur content” in those of the hereinafter

such appurtenances and additions as may

be necessary for making sulfuric acid by

appropriate conversion; but by extension
said expression -also includes contact appa-
ratus, with necessary appurtenances and
additions, and in general any known or suit-
‘able means for utilizing the sulfur content

specified in making sulfuric acid; and by

still further extension said expression in-
cludes any known or suitable means in gen-
eral for utilizing such sulfur content, the
same comprising not. only means for making
sulfuric acid therefrom, but also means for

forming sulfite and bisulfite salts, sulfurous
-acid solutions, elemental sulfur, and so on, -

from such sulfur content. :
‘Each of the expressions “still as speci-
fied” and “box like still as specified”

;
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> written claims in which it occurs designates -
primarily one or more lead chambers, with
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‘means primarily an acid sludge still, but

it includes also-a still for heating an oily

liquid in general for evolving therefrom

gas which shall contain sulfur in the form
5 of hydrogen. sulfid or of sulfur dioxid, or-
of both, in utilizable amount, 'acid sludge
from petroleum refining operations being
such liquid, but not necessarily -the only
such. Crude Beaumont oil is another such
liquid ; and there are no doubt others. The
cheese box still and the horizontally dis-
posed cylinder still of the oil refiner -are
both included in the expression “box like,”
which, moreover, is not necessarily restrict-
ed to these forms. ' '

I claim herein as my invention or discov-
ery: _ '
1. The combination with a crude oil still
provided with a crude oil charging line
and adapted to6 keep up a good delivery of
aeriform products with gradual heating of
the still’s contents, of a condenser, a hydro-
gen sulfid burner, means for converting sul-
fur dioxid into sulfuric acid, a ‘gas line
leading from said still first through said
condenser and then through said burner to
‘said means, a gas line communicating with
the vapor ‘space of said still and leading
elsewhere than to said means, and appli-
ances whereby. the aeriform products
evolved in said still can be sent through.
~one gas line to said means in order to form
sulfuric acid therefrom or can be otherwise
disposed of through the other of said gas
lines, substantially as described.

2. The combination with a crude oil still
provided with a crude oil charging line
and adapted to keep up a good delivery of
aeriform products with gradual heating of
the still’s contents, of a condenser, a hydro-
gen sulfid burner, means for -utilizing the
sulfur content of sulfur dioxid, a gas line
leading from said still- first through said
condenser and then through said burner to
said means, a gas line communicating with
the vapor space of said still and leading
elsewhere than to said means, and appli-
ances- whereby " the aeriform products
evolved in said still -can be sent through
one gas line to said means in order to utilize
the sulfur content of the sulfur dioxid there-
“in.or can be otherwise disposed of through
the other of said gas lines, substantially as
described. - o : T
3. The combination with a crude oil still

provided with a crude oil charging line and
adapted to keep up a good delivery of
aeriform products with gradual heating of,
the-still’s contents, of a condenser, means
for utilizing the sulfur content of hydro-
gen sulfid, a gas line leading from said.still
through said condenser to sgid: means; a-
branch line communicating “with ‘}
space of said-still and - leading elsewhere .

65 than to said means, and appliances whereby
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‘ing off and conveying away in a liquid state

‘described.

.the vapor |-
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the aeriform products evolved in said still
can be sent through one- gas line to said
means in order to utilize the sulfur content .
of the hydrogen sulfid therein or can be
otherwise disposed of through the other of
said gas lines, substantially as déscribed. _

4. The combination with a crude oil still .
adapted to keep up a good delivery of aeri-
form products with gradual heating of the
still’s contents and provided with a crude
oil charging line and also with a line for
drawing off and conveying away in a liquid
state the residual contents of said still,
of a condenser, a hydrogen sulfid burner,
means for converting sulfur dioxid into sul-
furic acid, and a gas line leading from said
still first through said condenser and:then .
through said burner to said means, substan- -
tially as described. . :

5. The combination with a crude oil still
adapted to keep up a good delivery of aeri-
form products with gradual heating of the
still’s contents and provided with a-crude oil
charging line and aiso, with a line for draw-
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; h 90
the residual contents of said still, of a con-

denser, a hydrogen sulfid burner, means for
utilizing the sulfur content of sulfur dioxid,
and a gas line leading from said still first
through said condenser and then through ps.
said burner to sald means, substantially as

6. The combination with a crude oil still.
adapted to keep up a good delivery of aeri-
form products with gradual heating of the 100
still’s contents and provided with a crude oil
charging line and also with a line for draw-
ing off and conveying away in a liquid state
the residual contents of sald still, of a. con- .
denser, means for utilizing the sulfur con- 105
tent of hydrogen sulfid, and a gas line lead-
ing from said still through said condenser to

‘sald means, substantially as described.

7. The combination with 'a box like acid
sludge.still arranged to hold several barrels 110
of sludge at a minimum and to keep up a
good delivery -of aeriform products with
gradual heating of the sludge and conse-
quently: without carrying sludge over into
the vapor outlet to clog the same, of means 115
for. purifying sulfur dioxid and converting
it into sulfuric acid, and a gas line leading
from said still to said means, substantially
ag described. o '

‘8. The combination. with a box like acid 120
sludge still arran'ged to hold several barrels
of sludge at a minimum and to keep up a
good delivery of aeriform products with
gradual heating of the sludge and conse-

quently without carrying sludge over into 125

the vapor outlet to clog the same, of a con-
denser, a burner for effectirig the combustion

of combustible aériform products and-leav- -
ing sulfur dioxid unoxidized, means for con- :
verting sulfur dioxid, into sulfuric acid, and 130 .
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a gas line leading from said still first
through said ‘condenser and then through

*said burner to said sulfur dioxid converting

means, substantially as described.
9. The combination with a box like acid
sludge still arranged to hold several barrels

- of sludge .at a minimum and to keep up a

10

good delivery of aeriform products with
gradual heating of the sludge and con-
sequently without carrying sludge over
into the vapor outlet to cloo the same,
of a condenser, means for convertlng sulfur
dioxid into sulfuric acid, a gas line leading

. from said still through said condenser to
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said means, and a burner located in said gas

line intermediate said condenser and said
converting means and provided.with instru-
mentalities for supplying additional sulfur
thereto in a combustible form, substantlally
as described.

10. The combination with a box like acid
sludge still arranged to hold several barrels
of sludge at a minimum and to keep up a
good delivery of aeriform products with
gradual heating of the sludge and conse-
quently without carrying sludge over into
the vapor outlet to clog the same, of means
for purifying sulfur dioxid and utilizing its
sulfur content, and a gas line leading from
said still to sald means, substantially as de-
seribed.

11. The combination with a box like acid
sludge still arranged to hold several barrels
of sludge at a minimum and to keep up a-
good delivery of aeriform products with
gradual heating of the sludge. and conse-
quently without carrying sludge over into
the vapor outlet to clog the same, of a stirrer
in said still adapted by its agltatlon of the
sludge to lessen the foaming of the latter,
means for purifying sulfur dioxid and uti-

lizing its sulfur content, and a gas line lead- |

7

ing from said still to said means, substan-
tially as described.

19. The combination with stills, one of
them being a crude oil still adapted to keep
up a good delivery of aeriform products
with gradual heating of the still’s contents
and provided with a crude oil charging line
and also with a line for drawing off and con-
veying away in a liquid state the residual
contents of said still, and another of said
stills being a box like acid sludge still ar-
ranged to hold several barrels of sludge at a
minimum and to keep up a good delivery of
aeriform products. with gradual heating of

 the sludge and consequently without carry-

ing sludge over into the vapor outlet to clog
the same, and provided with a stirrer which
is adapted by its agitation of the sludge to
lessen the foaming of the latter, of con-
densers, a hydrogen sulfid burner, means for
converting sulfur dioxid.into sulfuric acid,
a gas line leading from each of said stills
first through a condenser and then through
said burner to said means, a gas line com-
municating with the vapor space of said
crude oil still and leading elsewhere than to
said means, and apphances whereby the aeri-
form products evolved in said crude oil still
can be sent through one gas line to said
means in order to form sulfuric acid there-
from in connection with the aeriform -prod-
ucts evolved in said acid sludge still or can
be disposed of otherwise through the gas
line leading elsewhere than to said means,
substantially as described.

In testimony whereof I affix my s1gnfxture,
in presence of two witnesses.

CLARENCE I. ROBINSON.

Wltnesses
Lze TOAD_VINE,
A. P. ArNorp.
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