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UNITED STATES PATENT OFFICE.

.~ FRANCIS M. F. CAZIN, OF NEW

YORK, N. Y.
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SPEGIFIGATION formmg pa,rt of Letters Patent No. 400,634, dated April 2 1889

Appheetmn filed 1111*"*“" 29, 1887, Reneowed Febmery 6, 1889, Serial No. 298,938,

To all whom u& ma J CONCErm:

- Be 1t known that I, FrRaANCIS M. F. GAZIN of:
~the city and county of New York,in the Stajce

‘of New York, have invented a new and useful

Improvement in Apparatus for Refining Pe-

troleum, of which the tollowmg IS a epemﬁee—
tion.

" The crude ol which is drawn from many of |

~ the more recently-opened wells, particularly
10

~ the oil drawn from other wells, notably in the

in the State of Ohio, and in distinection from
State of Pennsylvania, eonteins, besides the
to exist in petroleum, also sulphur. Such sul-

phur is present in the erude oil or oils in
specific compounds of the classes—ethyl sul-

long series of hydrocarbon compounds known

- phites,dimethylicsulphates,methyl sulphuric

- acld, mercaptans, ethyl sulphides,

o ~ tain sulphur, have boiling-points ranging

......
aaaaa

‘phites, dc.

methyl
methyl sul-
These specific cympounds con-

mereaptens methyl sulphates,

very nearly between the same limits as the
b0111nﬂ'-p01nts of merchantable petrolenm.

phur-containing compounds, almost all of

- product intended for market, escaping all

35

previously - known methods and apparatus
now used in distilling and refining coal-oil.
My improved eppeletus 1S mtended to sep-
arate from the distilled petroleum the herein-
above - mentioned different sulphur com-

-The consequence, therefore, is that these sul-

‘which emit a _very“pungent alliaceous odor,
are . in distilling carried over into the refined

pounds which are the cause of alliaceous odor

and of other inconveniences in the use of the

. refined oil made from Ohio crude oils, which

40

are now generally known as “Lima” oils.
The successful accomplishment of the pur-

pose for which my apparatus is intended re-

sults from the construction of that apparatus

and  its operation according to .the method
~which forms the subject-matter of a separate

application for Letters Patent, Serial No.

248,756, filed September 3, 1887.
The. invention ,eonsmte, essentially, in the

combination, with a series of upright vessels

5'0

provided each with a water-supply pipe and
with a water-overflow-leading upward from a
point between its ends and tellnlnetlnﬂ at a

point near its top, of an oil-supply pipe leed-_

ing to the bottom of the first vessel, an oil-

point at about the level of the water-overt
to the bottom of the next vessel in the series,

(No model,)

overflow plpe leading from each vessel at a
oW

and distributers inthe lower part of each ves-
sel, whereby the entering oil is finely divided

55

or diffused prior to aeeendmﬂ* through the
water in the vessel, which 1esu1ts from the

lesser epeelﬁe orav 11:3/ of the oil. The over-

the ends of the vessel and which terminates

at the top of the vessel, usually has a down-

low-pipe, w hleh extends from a point between

6o

wardly-extending leg or loop between these

points, so that any g nlobulee of oil which may
enter this over ﬂow-p1pe with the water shall
have opportunity during the passage of the
water downward thlolwh the leg or loop to

escape upward and 1etu111 to the vessel SO as

not to pass off, through the overflow with the
water.

which lead to the first and subsequent ves-

The 011-supply and oil-overflow pipes

t sels in the series are terminated in several .
branches, which communicate with the bot-

tom of the vessel, and which may each be -

surmounted by a projecting end ~and a dis-
tributer or rose-head, and extending across
the vessel at its lower portion are screens of
perforated or reticulated metal,which increase
oradually in fineness from the bottom up, so
as to produce the division or diffusion of the
entering oil into very fine globules and the

30

even dletnbutlon of these ﬂ‘lobules through-

out the entire horizontal area of the Vessel
I also provide upon the exterior of the vessel
a gage-glass, which has its lower limb, that

communicates with the vessel, pr ewded with

a catch-funnel or enlarged mouth s0 as to

catch some of the rising ﬂ'lobulecs of oil, and

thereby forms an mdlea,tlon by the emount
of oil rising through the glass and otherwise

of the degree of efﬂeleney with which the ap-

paratus is opemtmﬂ'

QO

In the accompanying drawings, Figare 1 1s

a vertical section of one vessel and its appur-
tenances,and an elevation of a portion of the

next vessel in the series; and Fig. 21s a hori-
zontal section upon about the plane indicated

by the dotted line « x, Fig. 1.

Similar letters of reference designate corre-
sponding parts in both figures.

A designates an upright vessel, which will
usually be made of boiler-iron, but may be
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~ Mmade of other material, and is here shown of

~ eylindrie form. ' '
~very considerable height, perhaps from fifteen
to thirty feet, and may be of any desired di-
ameter. - be of an)

- This vessel should be of

- the entering water is distributed.

_In the operation of my

~ valve, ¢/, and communicates directly with the

~ eral branches 2 should be exactly or approxi-
~mately equal to the area of the pipe ¢, and

40

45

55

6o

bottom of the vessel.
branches or a spider, ¢2,
the bottom
throughout

these proportions, with the construction
shown, provide ‘for the supply of oil to the
vessel A in uniform quantity through the
several branches. Each of the branches c?,
communicating with the vessel, is prolonged
upward within the vessel and has a rose-head
or distributer, ¢% whereby the oil is divided
or diffused, and to provide for still further
and more minutely dividing or diffusing the
oil I provide within the vessel A screens c,
which may be of perforated or reticulated
material, and which gradually increase in
fineness from the bottom up, the middle screen
being finer than the one below it and coarser
than the one above it. The first or coarser
screen divides the oil into drops or globules
and the other screens successively subdivide
these drops orglobules into still smaller ones,
and this arrangement of screens provides for
the minute diffusion or division of the enter-
ing oil and for the uniform distribution of
the oil throughout the entire horizonal area
of the vessel A.

To secure a uniform pressure of the oil-
supply in each of the vessels A, I prefer to
employ a pump, C, for each vessel in the se-
ries, as well as the first; but the pump for
each vessel after the first is supplied with oil
from an overflow-pipe, D, leading from the

5 ameter. A series of any desired number of
- these vessels—three or four, for example, or
- more—will be arranged and connected in
. mm?‘ner-hﬁfeinﬂ_ft@f described, and will be of
- similar construetion.
10 Each vessel of the series is
~ Water through a pipe, b, by
B, or from an elevated reservoir, if desired, |
- and at the point where this pipe communi-
~ cates with the vessel it may be provided with
15
 theside of the vessel in Fig. 1,) and by which | or leg, ¢/, and its upper end terminates ma
' - | water trough, tank, or vat, IV, at about the
level of the oil-overflow pipe D; but the point |

supplied with
means of a pump, |

el A110 apparatus o1l rises:
- In a finely-divided or diffused state or in |
- 20 small globules through the water in the ves-
. sel, and although I ‘have used the term “wa-

~ ter,” I mean thereby to include clear or pure
- water, or water in which
~ cal has been dissolved.
~ With the lower

mly desired chemi-

Wit part of the vessel A, which
- constitutes the first of the series, there com-
 municates an oil-supply pipe, ¢, which in this
- example of my invention is provided with a

bottom ol the vessel. Oil is supplied by a
~ pump, G, for example, and the pipe ¢ termi-
- nates in a number of _
- Whereby the oil is delivered into
- of the vessel at numerous points
5_1ts horizontal avea. T
~In practice, the aggregate area of the sev-

400,634

ries. | |
- It will be understood that each vessel in

tribution of the oil. o
~EKach wvessel A is provided with a water-

upper P-‘.%l-rff of the vessel before it 111 these SRR

the series is Suppligd;withgoﬂ distributers or S
diffusers, as above described, for securingthe o
minute diffusion or division and uniformdis- =

overflow pipe, K, which, as here shown, has a
funnel-shaped mouth, ¢, at its one end within -

the vessel, and which communicates withthe
~vessel at a point between its ends and above
~the last of the screens, ¢!, As here repre-
-sented, this pipe extends from the vessel first

a rose-head or distributer, &, (shown as upon | downward and thence upward, forming a loop -

8o

of -overflow may be varied by a sliding see-

the apparatus.

- In the operation of the apparatus, oil is sup-
plied to the first vessel of the series by the
pump C, and, rising through the water, it is
deprived of some of its sulphur compounds
and passes to the next vessel of the series for
further treatment, and so on throughout the
entire apparatus. The temperature of the
water within the vessels should be so regu-
lated as to never be lower than 39° Fahren-
heit, but preferably at about midway between
597 IFahrenheit and the boiling-point of re-
fined coal-oil or petroleum. The sulphur com-
pounds may be separated from the oil, some
of them being decomposed or dissolved in the
water, and may be removed in such manner
from the oil, and some -of them may be car-
ried off directly by the water, being of lighter
density than refined oil and of about the same
specific gravity as water, and some compounds
may require certain chemiecals to be dissolved
in the water; and the series of vessels which
1 employ provides for subjecting the oil in
succession to the action of water having dif-
ferent chemicals dissolved therein and for the
successive removal from the oil of impurities
until the refined oil isentirely relieved of the
objectionable ingredients of which it has been
possessed. The coal-oil, as it rises in minute

globules or division upward through the
slowly-descending water in the vessel A, has

‘tion, ¢, applied to the upper end of the pipe = G
‘E. The end of this overflow-pipe should be =~
‘about on a level with the oil-overflow D, and
of course the water will rise no higher in the:
{ trough or tank F than the level of liquid
‘within the vessel A, and the simultaneous
overflow of both oil and water on about the
same level may thus be regulated. -
~ L'have also represented a gage-glass, G, as 95 3
| arranged external to the vessel A and com-
municating therewith at top and bottom,and
the lower Iimb, g, of this glass is provided =
within the vessel with a funnel-shaped mouth,
g’, which is presented downward and which 100 -
serves to cateh a quantity of the fine globules
of oil which rise through the glass G, where =~
they are visible and indicate the working of
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- its ascending velocity reduced by the de-|
. ‘scending motion of the water, thus increasing
‘the time of contact of the oil with the water,
and thus inereasing and rendering the oper-

400,634

ation of the apparatus the more efficacious.

7 When the oil reaches the surface of the water,

10

‘its .minute particles reunite, and it can be
drawn off or it can flow off by the overflow D,

in order to be acted upon again in similar ap-
paratus or to be delivered into a collecting-

tank for the rerefined oil.

In the operation of my apparatus a small

" quantity of sediment will deposit in the bot-

tom of some of the vessels, and this may be
drawn off through the pipe s. This sediment
is not disturbed by the entering oil because

“of the prolongation of the branches ¢* Within

. the vessel.

20

T am aware that 1t is not new to treat oil
by hot water for the purpose of removing the

~coarserimpurities and the earthy matter from

the oil, and in an apparatus for performing
this operation the oil-supply pipe has been
provided with a perforated distributer ar-
ranged at the bottom of the water-vessel, and
from which the oil escapes upward through

- the water. I do not seek, therefore, to in-

clude in my invention such an apparatusasl

.. have just described as old.. .
- 30

- 'What I claim as my invention, and desife,to

secure by Letters Patent, is—

"1. The combination, with a series of upright

' vessels provided each with a water-supply

35
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pipe and with a water-overflow leading up-
ward from a point between its ends and ter-
minating at a point near its top, of an oil-sup-
ply pipe leading to the bottom of the first ves-

sel, an oil-overflow pipe leading from each

vessel at a point at about the level of the wa-
ter-overflow to the bottom of the next vessel
in the series, and distributers in the lower

.-pa,rt_oﬂf each VESSGI, whereby the. enteﬁng oil |

‘is finely divided or diffused prior toits ascent

through the water in the vessel, substantially

as herein described. -

o

2. The combination, with an upright vessel

3 i:l

having a water-supply pipe and an oil-supply

pipe leading to its lower part, of a water-over-

flow pipe leading from a point between the
ends of the vessel, first downward and thence
upward to a point near the top of the vessel,

50

thus forming a loop to permit the oil entering

the pipe with the water to escape back to the
vessel by reason of itslighter specific gravity,
oil-distributers arranged in the lower part ot

| the vessel, whereby the entering oil is finely

divided or diffused prior torising throughthe
water, and an oil-overflow pipe at about the
level of the water-overflow, substantially as
herein described.

3. The combination, with an upright vessel
having a water-supply pipe, and an oil-supply
pipeleading to its lower part and communicat-
ing by several branches with its bottom, of oil-
distributers covering the outlet ends of said
branches, and screens placed one above an-
other in the lower part of the vessel and ot
oradually-increasing fineness from the bot-
tom up, a water-overflow extending from the

vessel between its ends and terminating at a

point near the top of the vessel, and an oil-

55
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overflow leading from the vessel at about the

level of the water-overflow, substantially as
herein described. | S |

4. The combination, with the upright vessel
A, a water-supply pipe, b, leading to its up-
per part, and an oil-supply pipe, ¢, leading to

its lower part, and oil distributers or diftusers

in the vessel above the oil-inlet, of the oil-
overflow pipe D, the water-overflow pipe K,

leading from the lower part of the vesseland

terminating at about the level of the oil-over-
flow, and the glass gage G, having its lower

limb provided with the enlarged and down-

wardly-presented mouth ¢’, substantially as

herein described. | I
| ~_ FRANCIS M. F. CAZIN.
Witnesses: |
C. HALL,

 FREDK. HAYNES.
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