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- :'.of my improved apparatus. TFig. 2

~section through z z of Fig. 1. Fig. 3 is a like

- section through y yof I‘lg 1, z‘md I‘w 4 show’%
_the gjector in the gas-pipe.
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To all whom it may concern:
Be it known that I, SAMUEL VAN SYGKEL

of Titusville, in the county of Crawford &nd.
State . of Pennsylvann have invented a new-
and useful Improvement in Apparatus and .
Process for Treatment of Petroleum ; and I do

hereby declare the following to be a full clear,
and exact description ther eof

.My invention relates to the tredtment of

~ crude petroleum, for-the purpose of removing

by separation, and without destructive distil-

lation of] the ‘non-condensable or permanent
. gas, 8o as to brmg the oil under treatment to

& hlfrh fire-test, without the production during

the said. process of benzine, rhigoline, gasoline,

or other light condensable hqmds usua]l} pro-

- duced during the first stages of the distillation
~ of petroleum ; or, if desired, the. process can
be used for the sepamtlon of those lighter prod-

- ucts‘at such 01av1ty or “I“letlE‘S as may be re:
 quired.’ |
To en&ble Others 5kﬂ16t1 in the Eblt to m dke
___fmd use my improvement, I will proceed to de-

scribe its construction and mode of operation,

- referring. for that purpose to the drawing ]191 e-
j unto. mme:ged im-which—

‘Figure 1 is a side elevation, par tls in seotwu

Like 1ettels Of wfel ence 111(1](‘ lt(} hho pmts

~ in each.

In Fig. 1 « ls a cy 1111(111(.:1.1 wsm,l made 01‘

_ ;lmo]lerﬁll'{)ll Or.. thel suitable. 111.-,1t0r1ftl of a
~ height of lelIl tlmty to fifty feet, and a dlam

eter from one to four feet. These and other
dimensions - nwen in this specitication are
merely for the pur pose of illustration, and may

- be varied according to the desired ca.pa,cltv of

the apparatus and the condensing power which

~ may be desired.- This cylinder is placed in a

~ vertical posmon From a point about one-
o '_thlrd in height from the bottom of the cylin-
- deris pla,ced the horizontal dmphlfwm b, and
- near:the top of the: cvhudel is a similar hom
. zontal: ch&phragm, )
L perfor&ted by a senes of apertures, in w]uch’;

These diaphragms at e

are placed vertical pipes or flues e, fir on1 one to

~ two’inches in diameter, which open through |
B -the%e dmphmnmq, fmmmg a free. connmuuca
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tion between the chamber d at the top of the

cylinder and the space f at the lower end. This

series of flues ¢ between the diaphragms b and

¢ forms a condensing-chamber, and the space
between the dla,phrao*m and outsﬂe the pipes -
is to be filled with cold water, which flows in

at a pipe, g, near the top of the condensing-

space, belm:'\;r the diaphragm ¢, and flows out

at & pipe, ¢', near the bottom of the condens-

ing- space, and above the diaphragm b, which

pipe ¢’ may be extended up outside of the cyl-

inder @ to a point a little below the inflow wa-

ter-pipe ¢, so as to preserve the water in the
condensing-chamber to a level a few inches
-only below the upper diaphragm ¢; or the same

end may be attained by the use of a suitable

cock, as shown. The cy linder @ is covered at
the top by a head, 2, in the center of which is
a man-hole, covergd by a cap, t. _
d above t]le upper. dmphmgm ¢ forms a gas-

| chamber, from:which extends a pipe, &, for the
outflow of oas, which is extended down to or R
near the level of the lower diaphragm b, out- -
side the cylinder. At a suitable point in the
outflow of gas-pipe & is introduced a steam-jet,
[ I‘1g 4, for the purpose of aiding the outflow
'of oas aﬂld dmmngllt_ off from the gas-cham-
ber d.  The pipe k 1s extended ]1-1)1'1:701:11:&113r or
otherwise, so as to conduct the permanent gas
to a gas- recewel or, if desired, directly to some

' pomt where it is desned to be utilized as fuel .
or otherwise. In place of the steam-jet in the
pipe k, a vacuum-pump may be used, if desired.
Near the bottom of the cylinder ¢ 2 Man- head
may be made, for the purpose of entermg the
cylinder for cleaning or repairs. The lower -
end of theeylinder « is closed by a head, n, of
.. cast -Iron or-boiler-plate, bolted to the cy 11nde1

t. The chamber

in the center of which is introduced a ver tlcal .
pipe, o, of sufficient diameter to carry off the
oil after having been treated in the apparatus,

-and this vertical pipe 0 communicates, near its
lower end, with a pipe, p, which I‘HBS up out- -
side of the cylinder « to a height of from two -
to four feet above the lower plate » of the eyl-
| inder a, so as to preserve at all times, during
the’ 01)61 ation of the apparatus, a quantity of

oil of from two to four feet in depth in the cyl-

‘inder. . The oil to be treated is introduced into o

the cylinder below the lower diaphragm b of"

| the oondmlsmg r-hm"nhel ﬂumw'h one or more




supply-pipes, g, which lead from the tank or

other vessel containing oil to be treated. Be--

low the supply-pipe ¢, and above the lngh

est point of the outflow-pipe p, is introduced
. an air-pipe, 7, for the purpose of admitting at-

mospheric air outside into the cylinder a. At
about or below the level of the top of the out-

flow-pipe p, which will be about the level of
the surface of the oil in the cylinder a, are in-
troduced one or more steam-pipes, s. That
portion, of the pipe or pipes s which is within
the cylinder ¢ is perforated with a number of
fine holes for the purpose of allowing the es-

cape of naked steam into the oil under treat-
ment.

The oper ation of the apparatus which I have
described is as follows : The condensing-cham-
‘ber between the dlephlaﬂlns b and ¢, and
around the flues e, 1s supplied with a current
of cold water thronoh the pipe ¢, which, as it
becomes heated, continually flows out at the
pipe ¢’. Crude oil is allowed to flow in contin-
~wously through the supply-pipe ¢, and stands
in the lower pert of the cylinder a at or about
the height of the top of the outflow-pipe p.
Steam at the ordinary temperatureisintroduced
from a steam-boiler or other steam-generator
to the pipe or pipes s, and escapes freely into
the body of the oil under treatment, the effect of
which 1s that permanent gas is evolved which,
rising up, passes through the flues ¢ 1nto the
oas- .chamber d, and thence is drawn off by

means of the stea,m jet or vacuum - pump |

through the pipe k. The oil thus relieved of
its permanent gas flows off through the pipes
o and p. The length of time during which
it is subjected to this treatment will depend,

of course, upon the rapidity with which the'

oil 18 snpphed through the pipe ¢.

- In an apparatus of the size which I have
descnbed the oil may be flowed in through
the pipe -q at the rate of about a barrel a min-
ute., But no specific time can be stated dur-
ing which the oil ought to be treated, as the
1esult will depend upon the length of treat-
- ment and the heat of the steam used which
will have to be varied according to the result
‘desired to be attained, and the size of the ap-
paratus used.

By increasing the size of the machine, the
1op1d1ty with which the oil can be treated may
be increased ; and if the supply is kept up con-
stantly throu gh the pipe ¢, the operation will
be oontmuons

In case it is desired to use my eppaletus SO
as not only to remove the permanent gas, but
also to produce benzine, gasoline, or other
~ light liquid products from the oil, 'the appa-
ratus used is the same as I have aheedy de-
scribed, with the exception that an additional
oondensmg apparatus, m, is employed outside
of the apparatus already described, for the
purpose of condensing the lighter oondensable
vapors, and the process which I have described
is varied in this case by keeping the condens-
ing-chamber between the diaphragms b and ¢
in the ﬂppﬂm‘rns I have deseribed at a higher

|

|
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temperature, by allowing water to flow less
rapidly through the pipes g ¢’. By this means
the condensing power is reduced, and conden-

sable vapors are allowed to pess off through
the flues ¢ and the pipe %k, together with the
non-condensable gas. Then bv passing these
vapors, which pass through the’ pipe k, through
a separate condensing apparatus, of any nsnel |
description, Snrronnded by a refrigerating mix-
ture, these oondenseble vapors are condensed
Thus by regulating the temperature ot the con-
densing-chamber between the diaphragms b
and ¢ in my apparatus, I am enabled to ob-.
tain lighter products of petroleum, such as
benzme, gasoline, &c., at any rewty which
may be required, and 1 in greater qnentlty than
can be obtained by any other known process;

or, if preferred, as I have already stated, the
process may be carried on so as to produce
no -condensable vapors, but permanent gas
only, the result in elthel case on the crude pe-
trolewm being to deprive it of its lighter in-
gredients, and bring 1t down to a hlgh fire
test.

One of the advantages of my process is that
the requisite amount of gas to supply fuel for
the boilers and stills of a distillery may be at
all times produced by treating crude oll at

such times and in such quantities as the de-

mand for fuel may indicate; as 1 have ascer-
talined to be a fact, that the quantity of per-
manent gas pr odnclble by my process from
crudep etrolenm,and which oughttoberemoved
therefrom in order to bring it to the requisite
fire test, is, in ordinary cases, amply sufficient
to supply all the fuel required for the conduct-
ing the process of distillation, and the genera-
tlon ol the amount of steam 1equned i01 car-
rying on an oil-refinery.

In that part of the operation in which only
oll and fixed gas are produced, the condenser
18 of such height that pr actlee]_ly all oily va-
pors will be condensed and fall back into the
space /. To this end the oil in the chamber f
should, by the steam which is admitted, be

kept at a temperature of about 180° Fahren-

heit, and the condenser should be such that
the vapors and gas will,on entering the cham-
ber d, be brought down to say 60° or 80° Fahr-
enhelt at- which temperature they will con-
tain httle or 1o oil. |
By this process none of the oily Jnetter 18

wasted in the form of gasoline or benzine, a

larger quantity and better quality of oil i se-
cured, the operation i8 carried on continuously
and more rapidly, and the fixed gases are
utilized as fuel.

What I claim as my invention, and desire
to secure by Letters Patent, is~—

1. The process herembefore described of
treating crude petroleum with the resultant
prodnot of only oil and gas, by effecting the
condensation of the oleaginous vapors, and the
Iimmediate return of the condensed prodnot to
the body of oil in the treating-chamber, and
carrying over only the uncondensable gasee,

| substantially as set forth.
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9. The arrangement of tlie condensing ap-
par&tus desembed above the treating- chambel
with a direct commumcatlon from the la;ttel
through the former, and in suitable position
for the direct reﬂow of the condensed product,
substantially as set forth, -

8. The combination of a vertical chamber, f,
- for treating crude oil, furnished at or near its |

lower end with a plpe or pipes for the admis- |

sion of steam, and a condensing-chamber ar-

- ranged above, with condensing-pipes for con-

densing the oily vapors, and a gas -pipe from

~ the dome or chamber above for carrying off the

uncondensed gases, substaamally as set forth.
4, The combm&hon of the treating-chamber,

the condensmg apparatus above, the gas- I)lpe |

1

and steanl-Jet Or vacuum apparatus, arranged
and combined substantially as set forth. 7

- 5. The combination of the treating-chamber
f,, condensing-flues ¢, pipe k, condenser m, and
jet-pipe I, arranged substantmlly as set forth -
6. In combmatmn with the oil-treating and
condensing-column a, the supply-pipe g, the
delivery-pipe p, and one or more steam -pipes
substantmlly as described.
"Tn testimony whereof 1, the said SAMUEL;
VAN SYCKEL, have hereunto set my hand.
SAMUEL VAN SYCKEL

Witnesses:

T. B. KERR,
G. H CHRISTY’
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