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To all whom it may concern.

Be it known that I, Joun E. EceLESTON, 8
citizen of the. United States, residing at
Bayonne, in the county of Hudson and State

of New Jersey, have 1nvented certain new,
and useful Improvements in Apparatus for.
Utilizing Sulfur-Containing Petroleum, of -

~ which improvements the following is’i h speci-
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" taining naturally a notab . 1
~ which can be eVolvid as hydrogen sulfid.
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fication. | | N
This invention relates more particularly
to apparatus for utilizing the sulfur content
of such petroleum.as is obtained from- the
oil fields in the State of Texas, near the
town of DBeaumont, in Jefferson county.

15 This oil. differs from Pennsylvania petro-

leum (among other respects) in that it con-
tains a notable quantity (between one and
two Hrer. cent., according to my experience)
1lfur; whereas, Fennsylvania oll is ¢om-
aratively free from this element. It dif-
ers from Lima, Qhio, oil, which also con-
tains a notable amount of sulfur, in that the
sulfur exists in Beaumont oil in such form
that it can be evolved as hydrogen sulfid,
whereas, in the case of Lima o1l it takes
other forms. “ '

[ 3 [ r -

The expression “ Beaumont oil ” or “ Beau-

mont petroleum?® is used herein for con-

venience of refererice to indicate, not only
the o1l found near Beaumont, but oil of sub-
stantially similer composition wherever
found or however obtained. "It is evident,
moreover, that thars may be oil otherwise
substantially different in composition from
Beaumont oil, but anald%ﬁus thereto m con-
e quantity of sulfur

‘The new and improved apparatus of this

~ invention, also each of the new, useful and
original parts, improvements and combina- |

tions -exhibited therein, is intended to be

secured for all the uses to which the same
- may be 'apFlicable. ‘Omissions, additions.
“and other chs _
s0 long as the substance is taken of any one

anges can be made indefinitely

~or more of the claims at the end of this

5Q

paratus, and Fig. 2,
-section of one of the stills.

specification. o o

In the accompanying drawings: Figure 1
is & diagram of such mew or improved ap-
a vertical longitudi

r
' 4 n B4

. o . "

" The crude sulfur-bearing Beaumont pe-
troleum, or an analogous crude oil, is sup-
plisd by pips o to the inist sud of the

.0T the sti}f

‘gas line z, whic
paratus for utik ulfur content. T
gas pipe from each worm has; a branch
9, 3, 4, 5, respgetively, into which the: gis
| is made to pass, by appropriste valves,

al

horizontally disposed cylinder still b, this
latter being the first of a series ¢f four
fire heated stills. 1t fills the still i to above

its firing line, and overflows from its out-

let end by the pipe ¢, which conveys it to
the inlet end of the still . It similarly fills
still d and overflows from its outlet end by
the pipe ¢, which conveys it to the inlet end

outlet end ;{_ilereof by - the pipe g, into still
i1, at its inlet end. From the outlet end of
still 4 it overflows by the pive 7. The supply
pipe @, the overflow and supply pipes ¢ ¢ g,
and the overflow pipe ¢ are so arranged that
the oil flows by gravity through the stills

b, d, f, h. These should each hold several

barrels of oil at.a minimum. Stills with
a charging capacity of six hundred barrels
(forty gallons to the barrel) of o1l meas-
ured at 60° F. have been found efficient. In
running the still & may hold 610 barrels,
the still & 580 barrels, and the stills f and A

500 barrels each of oil measured at .the

respective still. temperatures. The several

stills being heated, vapors and gas pass off

by the goose-necks, 7, %, I, m, to the corre-
sponding condensipg worms #, 0, p, ¢, where-

1 in -the wapors and ‘gas are sp cooled as to.
reduce the vapors to the liqud state and

thus to separate them from the gas. The
liquids, pass off by the pipes 7, 5 gﬂfs The
gas passes off b{;'t;he bipes ¢, w, 2, ¥, to the

h gqonveys the gas to the ap-
#ing its sulfur content. The

whenever it becomes too impure for satis-
factory utilization for its content of sul-
fur, instead of being allowed to proceed to
the gas line z. The gas thus switched off
con b

desired way, 1 )

- The heating of the several stills is regu-

‘lated as follows: the still 4 in such manner

that the oil near the outlet has a tempera-
ture of about 8507 F., more or legs; the still
d in such manner that the tem

that the oil near the outlet has a tempera-

ture, respectively, of about:400° K., more.or

less, for still ) more or

and aboyt 485°
’:‘I At ipcaj]l‘:;utm 6 are indicated

!

b6
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from which 1t overflows at the .

6b
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e burned as*fuel or disposed of in gny

100

¢ in su r that the temperature of
the oil near the outlet is about 408° ¥, more
or less; and the stills # and 4 in'such manner

106



thet‘mnnieter‘s for takinq_
i

Free stéam (ordinary live steam from a

P

boiler, or it may be exhaust steam, or steam

more or less superheated) is let through pipe
7 into the body ef oil in still 2 in small
uantity, say, ten pounds of water in the
orm of steam to each hundred pounds of
crude oil admitted into still ‘5.
The hydroearbons are evaporated less and
the hydrogen sulfid evolved more in the stili
d than in those (b and f) which precede and

10

fo.low 1t; aiid the hydrogen sulfid from |

 these latter is'less pure than that from the
middle'still d of the series of three. Accord-
ing to my &x&'erience'; the gas from s.ails b
and f should be about 84% or 85%, hydrogen
sulfid, while that from still & should be over
96% 'this substance. .~~~ -

15

The gds from pipe line z is delivered to
a hydrogen sulfid burner 8, by the combus-
tiorr-in which sulfur dioxid and water (with
insignificant amounts of carbonic acid from

20

hydrocarbens present) are produced. The
ass to the lead

products of combustion
chamber 9, wherein the sulfur dioxid is oxi-
dized to sulfuric'acid i the known manner.
‘The said combustion products can be sent
~ through a Glover tower 10 on their way to

 the!'lead ‘chamber; but, on account of the
30. large:amount of water vapor present, this is
~ notrecommended. The dilute chambeér acid
can-be concentrated in any known or suit-

25

able way. The prﬁdugts from ':bilr‘-nir{ o the *J
hydrogen sulfid, instead of being sent into a-|

35 lead ‘chamber, could (after being smtably

freéd by known ‘methods from more or less

~of the water vapor therein) “bé sent into a

i
|

808,400

the temperatutéé. | from worms n and o would be insufficient by

itself - to make a non-smoking mixture if
mixed with the smoky distillate from worms
p and ¢, as 1 have obtained it. The reduced
oil from the oil outlet ¢ of still 2 will (ac-
cording to my experience? be in volume
about 80% of the crude oil let intosstill d,

| about 10% .of the latter being obtained as

a

3 contﬁct"a_pgaratus for oxidizing the sulfyr:

dioxid in the known way’; or if it should b
destred to utilize ‘said products otherwise
than'ih making sulfuric acid, they could be

40

subjédted to- apprepriate knewn operations |

‘in any-known or suitable a(i)paratusa for the

~ purpose.. If it should be desired to utilize
4 th&ﬁi?dr gen sulfid; without burning, the

gas'from:the worms «, o, p, ¢ (one or more
- 'of them)icould be subjected to known opera-
tions, apprepriate to such utilization of the

-

50 suitiblelapparatus. . - .

. 'Thetdistillates from the worms =, o, » and

' fong&ngﬁta the burning oil fraction of the
 Beaumont or analogous petroleum. In my
55 expen '

' Can‘{{--’ -_

distiiiates from worms p and ¢ would have

to be. made. less amoky by other .means be-

60 fore,dthey would  be 'suitable for such use,
~ unlpssithey: should. be added to such a pro-
yportienofaon-smoking ©i} a8 to make anon-

smoking mixture, : Sucha mixture could be

‘made, for example, with Pennsylvania oil.

65 Thé.amount of the non-smoking distillate |

K

sulfuir:contént of ‘said gas, in any known or
chnslst:'each of H-ghta_r -hydrocarbons be-

ignce those from.the-worms # and o |
* e .used, in  burning oil, after the or-
. «inary sulfuric acid freatment ; whereas;.the |

‘with & *still as spacified,”
tended, the o1l is exposed
‘next so as to form a-

50 than a series of three or more stills.
The “still” of claima 9 and 10 may be of

distillate, and have a sulfur contént of about

a half per cent. as against about one and
six-tenths per cent. in the crude oil. Such
reduced oil can be made into burning oil

' (kerosene) or/other petroleum products; or
it can be useéd as.fuel, if this should be
“found more. profitable. In éither case 1t

will have been improved by the remioval (in
part) of itssu]funegntet}t. | -

"~ In\ the hereinaftei written cla'ims'whére

70

8O

the following expressiens occur they have

the fallnwih% respective meanings: The ex-
pressions still as specified ’ means primarily
cnie in the form of an elongated horizontally

85

disposed <ylinder with oil inlet at or near
one end and oil outlet at or near the other,::

the outlet being formed by an overflow pi

90

receiving oil from the lower part of the still, -
o that a compact body of oil, ﬂmmmting --aé"’

a minimum to several-barrels, is maintained
in the still, By passing 4 stream of oil inta.

and out of such a still it Becomes a continu-

‘ous one in contradistinction to the inter-

mittent still whieh is the common form for

95

oil distillation and which is filled, worked

off, emptied and filled again for a new run.

{ The expression “still as specified ” includeg
‘also (1) a box like still in general with an”
“overflow oil outlet so as to keep a compact
"body of oil in the still, and (2) yet more.
generally a still of any known or equivalent
form which is or can be adapted to con-

timious working. .

100

105

By pissing a stream of the:crude sulfur. -
CDllfaiﬂiIlg oil through a S,!;i“ asspeeiﬁedﬂ
| at -proper ‘temperature, the oil -exposed to

the heat is constantly changing with the in-
coming and outgoing oil. If a box like still
rovided with an overflyw, oil outlet is used,

this constantly changing oil is in the advan-
tageous form* of a compaet body much

‘greater in crosy séction than the stream of

oil which enters and leaves the same: while

congidered the best conditions. -
The expression “specified series of stills”

means primarily three or more stills, which

110

116

?sprimarily in-
inder what are

120

severally are “as specified,” to wit, as just

defined above, and which have the il outlet

‘of each conneeted with the oil inlet of the

* rin. o seyjes; but it inoludes-
‘also & series of at the least fwo such stills g0
‘connected ; for a seiies of two stills is more

beneficial than & single still, although less

i I't-h
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“ing free steam into the hquid or the
Space, or Into the hquid and vapor spaces of

(908,400

any known or suitable form wlapted to re-

celve “a free steam inlet,” or, I other

words, a pipe or its equivalent for introdie-
VA POl

the still.

The expression & apparatus asspecified for
utihzing the snlfar comtent of hyt,,]rup;en 1] -
fid ”ineans primarily oue or more apparatus
for converting such content into sulfuric
acid, that is to say, for bmrning the hydro-
gen sulfid and for oxidizing the resulting
sulfur dioxid, with or without preliminarily
cooling the hydrogen sulfid to
52 to separate thevefrom the oil va [ors; and
sald expression also includes one or more
apparatus for utilizing said content in other
ways, such as
fite and bisulfite salts, sulfurous acid solu.
tions, and so on, with or without a combus-
tion of the hydregen sulfid, according to the
case, and also with or without a prelimi-
nary cooling of the gas to condense and so to
separate therefrom the il vapors.

he uwse of the singular number as “g
still,” “one of which,” and the like, 15 not
intended to exclude the use of more than
one of the devices referred to: and con-
versely the nse of the plural number is not in.-
tended to exclude the use of only one of the

contemplated devices. Of course, where

- there is a ** series,” there must be at least two

35
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- for oxidizing sulfur dioxid, and a

60
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of the series elements; and where there are

73 - : . : ’
separate worms for the respective stills

of a series there must be two worms at the

The present application is a division. and
contlnuation of my application of August
21, 1303, No. 170,357, and has been made
solely in comnsequence of official requirement
of division. - |

I claim as my invention or discovery :

1. The combination with a continuous
crude oil still as specified, and its condenser,

of a hydrogen sulfid burner, an apparatus
' gas line
leading from said condenser through said
burner to said apparatus, substantially as
described. L -

2. The combination with a continuous
crude il still as specified, of apparatus for:
utibizing the sulfur content of hydrogen sul-
fid, ang 8 gas line between said still .and
said apparatus, substantially as described.
3. The combmation with continuous crude
oil stills as specified having the liquid out-
let of one connected with theliquid inlet of
another to cause the crude oil to traverse
sald stills in succession and also having
means whereby said stills can be heated to

different temperatures, of vapor condensing

4

means connected with the vapor spaces of

an ap-
and a

said stills, a hydrogen. sulfid bumeﬁ,
paratus for oxidizing sulfur dioxid,

gas line leading from said condensinc ineans

b
'n,.

eondense and |

preparation of sulfur, of sul-

fuar content o

-abling the gas from

‘and a gas hine between the

said stills and

3

' through said burner to said apparatus, sub-

stantially as described.

4. "The combination with continuous crude
o1l stills as specified having the Liquid out-
let of one connected with the liquid inlet of
another to cause the crude oil to traverse
sald stills in succession and also having
means whereby suid stills can be heated to
different temperatures, of vapor condensing
means for separate condensation of Vapors
from different stills, a hydrogen sulfid

* - ) " .
burner, an apparatus for oxidizing sulfur

dioxid, n. gas line leading from said con-
densing means through said burner to said
apparatus, and valved branch pipes for en-
abling the gas from particular stills to be
cut into and out of said
tially as desecribed.

5. The combination with continuous crude
oil stills as specified having the liquid out-
let of one connected with the liquid inlet of
another to cause the crude oil to traverse
said’ stills in succession and also having
means whereby said stills can be heated- to.
different temperatures, of vapor condensing
means connected with the vapor spaces of
sald ‘stills, an apparatus for utilizing the
sulfur'content of hydrogen sulfid, and a gas
line between said condensing means and said
apparatus, substantially as described. |

&
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gas line, substan-
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6. The combination with continuous crude
oil stills as specified having the liquid outlet

of one connected with the liquid inlet -of an-
other to ceuse the crude oil to traverse said
stills 1n: succession and also having means

whereby said stills can be heated to different

temperatures, of vapor condensing means for
separate condensation of vapors from differ-
ent stills, an a})paratus for utilizing the sul-
hydrogen sulfid, a gas line
leading from s&:ui(fr condensing means to said
apparatus, and valved branch pipes for en-
: particular stills to be
cut into and out of said gas line, substan-
tially as described.
7. The combination with continuous erude
oil stills a5 specified having the liquid out-

let of one connected with the liquid inlet of

stills in succession, of an aipﬂaratus for util-

1zing the sulfur content o ydrogen sulfid

Vapor spaces of

said stills and said apparatus, substantially
a3 described. o

8. The combination with continuous ¢rude

100

106

110

-another to cause the crude oil to traverse said -

115 °

120

o1l stills as specified havinflg the liquid out- -
the

let of one connected with liqui

inlet of .

another to cause the crude oil to traverse

said stills in succession and alse having
different term
nfilizing
fid, a gas line between the vapor spaces of
said apparatus, and valved
branch pipes for enablihg the gas from par-

means whereby said stills.can be hested to.

peratures, of an apparatus for

the sulfur content of hydrogen sul-*

125
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ticular stills to be cut into and out of said
gas line, substantially as described.

4. The combination with a still previded
with a free steam inlet, of a f:on(Yenser, a
burner, an apparatus for oxidizing sulfur
dioxid, and a gus line leading from said

condenser through said burner to said appa-

ratus, substantially as described. |
10. The combination with a still provided

with a free steam inlet, of appavatus for

utilizing hydrogen sulfid, and a gas line
between said still and said appavatus, sub-
stantially as deseribed.

11. The combinution with a continuous
still as spectfied provided with a free steam
inlet, of a condenser, a burner, an apparatus
for oxidizing sulfur dioxid, and a gas line
leading from said condenser through said
burner to sawul-apparatus, substantially as
desceribed..

12. The combination with a. continuous
still as specificd provided with a free steam
inlet, of apparatus for utilizing hydrogen
sulfid, and a gas line between said still and
suid apparatus, substantially as described. .

13, The combination with the specified
series of stills, one of which 1s provided with
a free steam -inlet, of a condenser, a burner,
an apparatus for oxidizing sulfur dioxid,
and a gas line leading from said condenser
through said burner to said apparatus, sub-
stantially as deseribed.

14. The combination with the specified

- series of stills, one of which is provided
with a free steam inlet, of apparatus for |

-
-

(908,400

| utilizing hydrogen sulfid, and e gas line

between said still and said apparatus, sub-
stantially as described.

15. The combination with a still in the
form of an elongated horizontal cylinder of
seversl harrels’ minimum capacity with a
liguid inlet at one end and a liquid outlet
pipe at the other end opening at the bottom
of the cyhinder and rising so as to retain a
depth of hquid above tEe outlet opening,
of vapor condensing means connected with
the vapor space of said still, a burner, an
apparatus for oxidizing sulfur dioxid, and
a gas line leading from said condensin
nieans to said apparatus through said
burner, substantially as described.

16. The combination with a still in the
form of an elongnted horizontal cylinder of
several barrels’ minimum capacity with a
liquird inlet at one end anrd a liquid outlet
pipe ut the other end opgnmg at the bottom
of the cylinder and risirig S0 as to retain a
depth of liquid above the outlet opening, of
appatratus for utilizing the sulfur content
of hydrogen sulfid, and a gas line between
sald still and said apparatus, substantially
as described. | -

In testimony whereof I have signed my

' name to this specification in the presence of

two subscribing witnesses.
_ ~JOHN E. EGGLESTON.
- Witnesses:
E. N. Jouxsox,
“A. . Arxovo.
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