April 6, 1926. 1,579,515
D. K. CASON, JR

ELECTRICAL -DEHYDRATOR

Filed August 16, 1924 2 Sheets-Sheet 1
s 10
| | 8
é' 7
5) — R\
e e E—— ——— — : Z4! o= )
2 ;
) /13'
1 AR
P Ly
. . / ‘
- RE
- l’(
— ! 6
r. -
|26 —!
i s \
20 19
|43




April 6, 1926. 1,579,515
‘ ‘ D. K. CASON, JR

ELECTRICAL DEHYDRATOR
Filed August 16, 1924 2 Sheets-Sheet 2




b

10

15

£0

Patented Apr. 6, 1926.

UNITED STATES

1579515
PATENT OFFICE

DICK KENDALYL CASON, JR., OF NACOGDOCHES, TEXAS,
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To all whom it may concern:

Be it known that I, Dick K. Cason, Jr., a
citizen of the United States, residing at
Nacogdoches, Nacogdoches County, Texas,
have invented a certain new and useful Im-
provement in Electrical Dehydrators, of
which the following is a specification.

My invention relates to an apparatus for
dehydrating crude oil with which is mixed
water, or water and basic sediment, in an
emulsified state. It is applied particularly
‘to electrical dehydrators wherein a current
of electricity is employed in causing the
settling out of the water.

Electrical dehydrators are now in use and,
as ordinarily assembled, consist of a tank,
which is grounded, and a series of parallel
plates therein constituting electrodes. some

of which are insulated from the tank and’

some alternate ones of which are grounded
through connection with the tank. The in-
sulated electrodes are connected with a

source of alternating current under high

_ tension, whereby a field of electrical stress
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is set up between the plates. The fluid cir-
culates up through the tank and passes
through a fleld of electrical stress between
the electrodes which are plates ordinarily
arranged vertically in parallel relation. The
particles of water emulsified with oil will
not ordinarily settle out from the oil be-
cause of their fine state of subdivision. The
effect of the field of stress set up in the
fluid passing between the electrodes is to
“cauise the fine particles of water to become
charged and to migrate toward each other
and gradually combine to form drops of suf-
ficient weight to settle out of the oil.

The difficulty with the present system lies
in the fact that the fluid in the tank in which
the dehydration takes place is largely water
toward the lower end of the tank and has
an increasing proportion of -oil toward the
upper end of the tank.  As the oil is a
poorer conductor of electricity than the
water, it is found
tween the electrodes more freely at the lower
ends of the eléctrodes than at the upper ends,
so that. it is necessary to regulate the amount
of voltage emplo%ed to a lower charge that
would otherwise be advisable to prevent the
total charge from short circuiting at the
lower ends of the plates.

It is an object of my invention to pro--

vide electrodes for use.in the dehydrator of

that the current passes be-.

this character which will be so arranged as
to allow the use of a larger unit voltage be-
tween the electrodes so that the process may

“be carried out more rapidly and still main-

tain a comparatively equal current between
the plates at all points.

Another object is to ,so'f'orm the plates
that the circulation upwardly past the said

“plates will allow the separation of the water

and the oil in the most efficient manner..

Referring to the drawing herewith, Fig. 1
is a central vertical section through an ap-
paratus employing my invention. Fig. 2
is a horizontal section on the plane 2—2 of
Fig. 1. Fig. 8 is a diagrammatic repre-
sentation of the electrical wiring which may
be employed in operating my device. Fig.
4 is a broken vertical section showing a
slightly different electrical connection. Like
numerals of reference are employed to desig-
nate like parts in all the views.

In the grawing, the tank 1 is of the usual
construction, being a cylindrical container
of sufficient height so that the separation
may take place between water and oil as
the fluid is circulated through the same.
Said fluid comes into the lower end of the
tank through an inlet pipe 2 having open-
ings 8 therein within the tank. The up-
per end of the tank is closed by an upward-
ly inclined closure 4 terminating at its upper
end in a short length of pipe 5 to which a
laterally directed outlet pipe 6 is connected.
The pipe 5 is closed by a cap 7 in which is
mounted an insulator 8 through the centre
of which passes a conductor 9 connected with
the high tension wire 10.

" The oil as it comes into the lower end of
the tank passes over a heating coil 11 which
is extended through the side of the tank
at 12 and has connection with a source of
steam supply not shown.

~The electrodes which I have devised are

"conical in shape and consist of plates 13 of

metal or other good conducting material.
As will be seen in the drawing, the said
plates are arranged one beneath the other
and spaced apart by unequal distances
eradally increasing from top to the bottom.
Tt will ‘also be noted that the electrodes 13
at the upper end of the tank are inclined at
a more obtuse angle toward the apex. Each
of the plates has a central opening 14 at its
upper end through which tﬁe oil may cir-
culate. These openings at the extreme up-
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per end of the tank are made slightly larger
to allow & more free outlet of the oil toward

- the discharge pipe.
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Each of the plates is also formed with a
plurality of openings spaced about midway
between the apex and the base of each of the
plates. T have shown four of these openings
on each plate and such openings are dia-
mond shaped. The edges of these oYenlngs
are formeg by bending the sheet metal down-
wardly along the lower edges 16 and up-
wardly along the upper margins of the open-
ings as shown at 17. The lower plate 13 is
also preferably formed with a frusto-conical
plate 18 set in an inverted position against
the lower side of the plate 13 and connect-
ing therewith at a point slightly above the
openings 19 therein. This plate 18 has an
opening 20 therein at its apex to allow the
passage of oil upwardly therethrough. Each
of the plates is suspended from a supporting
rod or wire 21 on an insulator 22 mounted
on brackets within the upper end of the con-
tainer.

I have shown three of such brackets and
it is contemplated that the plates shall also
be insulated from each other. It will be ob-
vious that each of the dlternate plates 13’
may be connected by conductors 23 to the
tank and in fact may be supported in this
manner if desired. The upper plate 13 is
connected by the wire 24 with the conductor
9 at the upper end of the tank and each al-
ternate plate below the upper one is con-
nected electrically by wires 25, as shown in
the drawing.

The water which settles out of the oil finds
an outlet through the gooseneck 26 connected
at the lower end of the tank and extending
to a point about the level of the oil outlet
pipe 6. T also provide a drainpipe 27 con-
nected with the bottom of the tank for use
as desired. A hand operated valve 28 there-
in is normally closed. An opening 6’ in
pipe 5 forms a vent in the tank. In the op-
eration of the device, the cut or emulsified
oil is fed into the lower end of the tank
through the pipe 2. The valve 29 therein
allows the regulation of the flow of oil and
water -as desired. The oil is heated some-

‘what by contact with the heating coil 11.
"The larger portion of the fluid will circulate

upwardly through the openings 19 in the
plates. As the fluid is acted upon by the
field of electrical stress between the elec-
trodes, the water will tend to form in drop-
lets and will gravitate back toward the lower
end of the tank. It is contemplated that it
will flow down the upper surfaces of the
plates 13, and the upwardly bent margins
17 of the o ening 19 will direct the water

ast the saiff openings. The oil, on the other

and, will tend to rise toward the upper end
of the tank, due to its lighter specific gravity,
and will be directed toward the central open-

_stead of one.
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downwardly bent
19 will cause the

ings 14 in the plates: The
margins 16 of the openin
oil to flow past the said openings without
interfering with the main flow of the fluid
upwardly through the same. In this way it
will be noted that the oil will be directed
into a central stream passing upwardly to
the discharge pipe 6 and the water will be
caused to flow downwardly along the plates
and pass off at the outer edges thereof to-
‘ward the bottom of the tank.

As the plates or electrodes are closer to-
gether toward the upper end of the tank
where the proportion of oil is eater, the
passage of current will be practically equal
throughout the tank and the field of stress
between the electrodes will be at its most
efficient value. This will allow the use of
a higher unit voltage in the operation of the
process, so that the
the tank may be operated more
out any decrease in efficiency.

The electrical connections may be con-
structed to better accommodate the high ten-
sion currents -sometimes employed, and in
Fig. 4 the pipe 5’ is shown open at its upper
end and two insulators 8 are employed in-
The high tension wire 10 con-
nects with a heavy conductor 24’ mounted
on said insulators and connecting with the
upper plate 13, as previously described.

In Fig. 8, I have shown the electrical ap-
paratus by means of which the device may
be connected within the ordinary electric
light circuit of about 220 volts, said éircuit

rapidly with-

being indicated by the wires 30 and 81. The

said wire 30 is connected with a step up
transformer 32, the secondary winding 38 of
which is connected to the wire 10 at the up-
per end of the tank.

The usual ammeter 34 and voltmeter 35
are connected in the line together with the
switch 36, fuse 37, and reactance regulator
88. This is the ordinary installation, how-
ever, not forming a part of my invention.

The advantages of my invention lie in the
arrangement of the electrodes, whereby the
plates are spaced apart in such manner as
to allow equal stress in the electrical field
between the different plates and also where-
by the separation of the water and oil is
further facilitated in the shape of the plates.
Further objects will be apparent to one

skilled in the art without more description.

What I claim as new
by Letters Patent is: _

1. In an electrical dehydrator for crude
oil, a series of conical shaped plates, alter-
nate ones of which are grounded and the
intervening plates being electrically insu-
lated and connected in a high tension circuit,
said, plates being spaced apart by gradually
increasing distances from top to bottom of
said dehydrator, and having openings there-
in in the manner described.

and desire to protect

passage of fluid through’
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2. In an electrical dehydrator for oil, a
tank, a series of conical-shaped electrodes
mounted in said tank and spaced apart by
increasing distances from top to bottom of
said tank, means to connect alternate ones
of said electrodes into an electrical high ten-
sion circuit, means to circulate crude oil
upwardly through said electrodes from the
lower end of said tank, means to draw off
the oil, and means to draw off said water
from said tank.

3. In an electrical dehydrator for oil and
water emulsion, a series of electrode plates
spaced vertically one above the other, the dis-
tance between successive adjacent plates
gradually increasing from top to bottom,
means to connect alternate plates in a high
tension ecircuit, means to circulate the said
emulsion upwardly between said plates, and
means -to heat said emulsion.

4, In an electrical dehydrator, a series of
conical electrodes spaced apart and having
a field of electrical stress between adjacent
electrodes, said electrodes having central
oil openings therethrough, and a plurality of
additional openings the margins of which
are upturned on the upper sides and down-
turned on the lower sides for the purpose

- described.

30

5. In an electrical dehydrator,ﬂzi, series of
vertically spaced conical electrodes having
the distance between adjacent electrodes

gradually increasing from the upper to the
lower electrodes, means to connect alternate
electrodes in an electrical circuit, and means
to circulate the water and oil through said
electrodes, said electrodes having openings
arranged to assist in separating the oil from
the water.

6. An electrical dehydrater comprising a
tank, a series of charged electrodes spaced
apart vertically, the distance between suc-
cessive plates  varying approximately in-
versely as the specific resistance of the sub-
stance between electrodes.

7. In an electrical dehydrator, a container
having an emulsion inlet and an outlet, a
series of electrodes spaced apart in said con-
tainer the distance between successive plates
decreasing gradually from the inlet end
to the outlet end, means to charge alternate
electrodes with opposite potential, whereby
the voltage gradient between successive elec-
trodes will 1increase from the emulsion inlet
to outlet of said container.

8. In an apparatus of the character de-
scribed, a tank, a series of electrically

35

40

45

50

&8s

charged electrodes spaced apart in said con-

tainer in such manner that the current flow
between successive electrodes will be uni-
form.
In testimony whereof I hereunto affix my
signature this 23 day of July A. D. 1924.
DICK KENDALIL CASON, J=z.
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