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UNITED STATES PATENT OFFICE 
2,033,129 

METHOD OF AND APPARATUS FOR, 
TREATING PETROLEUM 

Harold C. Eddy, Los Angeles, Calif., assignor to 
Petroleum Rectifying Company of California, 
Los Angeles, Calif., a corporation of California 

Application February 7, 1933, serial No. 655,556 
19 Claims. (C. 204-24) 

My invention relates to electric treaters and 
more particularly to a novel type of treater find 
ing particular utility in the breaking of petroleum 
emulsions. While the treater of my invention 
will be particularly described with reference to 
the treatment of such petroleum emulsions, it 
should be understood that it is not limited to this 
application, but can be used in separating the 
constituents of other emulsions or treating other liquids. . 

It is well-known that a high intensity electric 
field will act to coalesce the dispersed water par 
ticles of a petroleum emulsion to Such an extent 
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that resulting water masses will gravitate from 
the oil upon being allowed to settle. Various 
treaters have been designed for accomplishing 
this end. It is also generally known that diff 
Culty is often encountered with the so-called 
short-circuiting tendency when treating such 
emulsions. This difficulty is ordinarily attributed 
to the chaining-up action of the water particles 
between the electrodes so as to form low resist 
ance, paths. When such low resistance paths are 
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formed, a relatively large current will flow, thus 
decreasing the potentia between the electrodes 
to such an extent that satisfactory treatment 
cannot be obtained. 
I have found that with certain treaters a large 

proportion of the normal treating current re 
quired for operating the unit is wasted through 
leakage paths formed between the electrode sur 
faces. These leakage currents at best only indi 
rectly assist treating action and usually consti 
tute a distinct disadvantage inasmuch as they 
greatly increase the current supplied to the 
treater. s 

It is an object of the present invention to pro 
vide a treater having very Small electrode Sur 
faces so that these leakage, paths will be reduced 
to a minimum. 
Also included among the objects of this inven 

tion is the provision of a novel electrode struc 
ture permitting use of Small electrode Surfaces. 
This electrode structure includes a plurality of 
concentric rings or hoops, and it is a further ob 
ject of the invention to set up an electric field ad 
jacent the edges of these rings or hoops, allowing 
the spaces between these members to be of a sub 
stantially equipotential nature. 

It is a further object of the invention to pro 
vide a method of treating emulsion wherein emul 
sion is first moved through an electric field be 
fore it enters the equipotential spaces, and in 
which the emulsion is discharged from the equi 
potential spaces into another field, separation of 

the constituents being permitted during the pas 
sage through these fields and through the equi 
potential space. 
Very satisfactory operation has been obtained 

by the use of two or more such electrode struc 
tures spaced from each other, each electrode 
structure including these concentric rings, and 
the provision of Such a structure falls within 

...the object of the present invention. 
In addition, it has been found very advanta 

geous to disalign the hoops of the opposed elec 
trode structures so that the intense portions of 
the electric fields set up therebetween are angled 
with respect to the horizontal. It is an object of 
the present invention to provide a method and 
apparatus for treating emulsions by the use of a 
plurality of inclined fields through which the 
emulsion may be successively passed. 

It is an object of the present invention to stag 
ger the opposed electric fields so as to form the 
greatest number of intense fields with the fewest 
number of rings. 

It is an object of this invention to provide an 
electrode system where the most intense fields are 
from an edge to an edge. 
A further object of the invention is to provide 

a treater wherein a plurality of fields of different 
voltage are set up inside a tank in Superimposed 
relationship. 

In addition to the general electrode structure, 
the fluid-introducing means and the construction 
of the hoops form important features of the in 
vention. With regard to the latter feature, it is 
a further object of the present invention to pro 
vide an electrode structure including One Or more 
hoops formed with serrated edges adjacent which 
electric fields are set up. 

Still a further object of the invention is to pro 
vide a treater having a minimum resistance to the 
settling action which takes place therein, and in 
this capacity the electrode structure utilized pre 
sents practically no obstruction to the passage of 
emulsion or to the settling action. This is an 
important feature of the present invention. 

Still further objects and advantages of the in 
vention will be made evident hereinafter. 

Several forms of the invention are illustrated in 
the drawings. Referring to these drawings 

Fig. 1 is a vertical Sectional view of one form 
of treater incorporating my improvements. 

Fig. 2 is a sectional view taken on the line 2-2 
of Fig. 1. 

Fig. 3 is a sectional view taken on the line 3-3 
of Fig. 1, and illustrates the type of electrode 
support utilized. 
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Figs. 4, 5, and 6 are sectional views of alterna 
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tive forms of treaters including different elec 
trode patterns. 

Fig. 7 is a fragmentary view taken on the line 
- of Fig. 6. 
The treater of my invention includes a conven 

tional tank O. closed by upper and lower heads 
and 2. In the form of the invention shown in 

Fig. 1, three electrode structures are utilized, these 
structures being respectively designated primary, 
secondary, and tertiary electrodestructures 5, 6, 
and T, these structures being superimposed one 
above the other. 
The primary electrode structure is adjustably 

positioned in the upper part of the tank 0 and 
is supported by rods 8 and 9. An insulator 20 
acts to insulate the rod f8 from the tank and car 
ries a rod 2 which extends through the upper 
head and is adjustable with respect thereto. 
This adjustment may conveniently comprise a nut 
22 threaded to the upper end of the rod 2 f. A 
bushing 23 insulates the rod 9 from the tank. 
A framework 25 is carried by the rods 8 and 9 

and may conveniently comprise a circular ring 26 
from which small pipes 27 extend outward, these 
pipes being connected to the rods 8 and 9. A 
plurality of holes are drilled through these pipes 
in a vertical direction and pins or short rods 29 
are securely mounted therein. In turn a plu 
rality of annular rings or hoops 30 are suitably se 
cured to the pins 29 so as to be concentric with 
respect to each other, asbest shown in Fig. 1. The 
lower edges of these hoops are indicated by the null 
meral 3 and lie in Substantially a Straight line in 
the preferred embodiment of the invention, 
though this it not necessarily the case. 

In the preferred embodiment I prefer to make 
these hoops with serrated edges. These serrated 
edges are particularly advantageous in treating, 
possibly due to the fact that they provide a large 
number of minute points around the periphery of 
the hoop, thus acting to concentrate the field at 
this peripheral edge. 
The secondary electrode structure f6 is posi 

tioned below the primary electrode structure and 
is supported on a rod 33 which is supported by an 
insulator 34. This insulator is in turn supported 
by a rod 35 which extends through a spider 36 and 
is adjustable with respect thereto so as to change 
the vertical position of this secondary electrode 
structure. This adjustment may be effected 
through the use of a nut 37 threaded to the up 
per end of the rod 35. In the form shown this ad 
justment nut is positioned in a T 38 communicat 
ing with an oil passage pipe 39, the upper end of 
the T being closed as by a plug 40 except when 
adjustments are being made. 

Four Small pipes 42 extend outward from a hub 
43 supported on the lower end of the rod 33. Ver 
tical holes are drilled through these pipes at dif 
ferent radial distances. Alternate holes carry 
pins or Small rods 45 extending upward from these 
pipes, while the remaining holes carry pins or 
Small rods 46 depending from these pipes. The 
pins 45 preferably carry attachment members 47 
which in turn Support a plurality of annular rings 
or hoops 48 through rivets 49 or other means. The 
hoops 48 are concentifically arranged so that the 
upper edges 50, thereof lie in substantially a 
straight line. In the preferred embodiment these 
hoops are formed with points as previously de 
scribed whereby very intense fields can be set up 
between these points and the points or edges 3 of 
the primary electrodestructure 5. . . 

In the preferred embodiment of the invention 
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the hoops 48 are not in vertical alignment with 
the hoops 30, but are instead vertically below 
the spaces intermediate the hoops 30. It will 
thus be clear that the most intense portions of 
the field set up between the primary and second 
alry electrode structures 5 and 6 will be at an 
angle with respect to the horizontal. In Fig. 1 
the directions of these fields are indicated by the 
dotted lines 5f. 

In this form of the invention the pins 46 ex 
tend downward in vertical alignment with the 
hoops 30 and are thus out of alignment with 
the pins 45. These downward extending pins 46 
carry a plurality of annular rings or hoops 53 
in a manner previously described, these hoops 
being also concentrically arranged and providing 
lower edges 56 in Substantial alignment with each 
other. 
The tertiary electrode structure 7 is supported 

On a riser 57 of an emulsion-introduction pipe 
58, the riser 57 supporting and supplying emul 
Sion to a plurality of pipes 59 capped at their 
Outer ends as indicated by the numeral 60. Pins 
6 extend upward from these pipes and support 
a plurality of concentrically arranged hoops 63 
Similar to those previously described, these hoops 
providing upper edges 64 preferably in align 
ment with each other. In this form of the in 
vention these hoops are formed with serrated 
edges as previously mentioned. So also, I have 
found it preferable to position the hoops 63 out 
of vertical alignment with the hoops 53 so that 
the most intense portions of the field, indicated 
by the dotted lines 66, are at an angle with 
respect to the horizontal. 
In the form shown, the emulsion Supplied to 

the pipe 58 may be distributed in one of two 
ways. With most emulsions the most advanta 
geous method is to provide a plurality of orifices 
communicating between the interior of the pipes 
59 and the exterior thereof. In the preferred 
embodiment these orifices are formed by nipples 
68 which may be directed vertically upward or 
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may be slightly inclined from the vertical as 
desired. These nipples extend upward in the 
equipotential spaces between the hoops 63, and 
preferably do not extend beyond the edges 64 
of these hoops. If, however, this type of fluid 
introduction means is not desired, valves 69 po 
sitioned in the pipes 59 may be closed, and a 
valve 70 in the upper end of the riser 57 may be 
Opened. This will permit the emulsion to be 
introduced between upper and lower plates 
and 2 Spaced from each other to provide an an 
nular discharge passage which directs the emul 
Sion radially outward and substantially across 
the edges of the hoops 53 and 63. Either form 
of introduction may be utilized, or in some in 
stances both of these introduction means may be 
utilized simultaneously. In any event the emul 
Sion Will move directly into the electric field be 
tween the secondary and tertiary electrode 
structures. The emulsion-introduction system 
in which the plates 7 and 72 guide a radially 
flowing, outward-moving stream of emulsion into 
an electric field is not per se a part of the pres 
ent invention, being specifically claimed in a co 
pending application of Claudius H. M. Roberts, 
Serial No. 654,175, filed January 30, 1933, en 
titled Electric dehydration system. 

In the preferred embodiment of the invention 
I prefer to utilize fields of successively higher 
potential through which the emulsion passes. In 
the form shown the tertiary electrode structure 
fl is electrically connected to the tank so that 
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2,088,129 
the lowermost field will be set up in a treating 
space 75 between the secondary and tertiary 
electrode structures 6 and 7. In addition, it 
is desirable to impress a more intense electric 
field across a treating space 76 defined between 
the primary and secondary electrode structures 
5 and 6. 
Fields of this character may very advanta 

geously be set up by the potential supply system 
shown. This system includes transformers 78 
and 79 respectively providing high potential Sec 
ondary windings which are interconnected and 
connected to the tank to and to ground through 
a conductor 80. The remaining terminal of the 
secondary winding of the transformer T8 is con 
nected by a conductor 8 to the rod 9 while the 
remaining terminal and the other secondary 
winding is connected by a conductor 82 extend 
ing through an insulator 83 to the rod 33. These 
transformers may be energized from the supply 
line, indicated by the numeral 85. The second 
ary windings of these transformers are prefer 
ably connected in additive relation so that the 
potential difference between the primary and 
secondary electrode structures 5 and 6 equals 
the combined potentials produced by the trans 
formers, while the potential difference between 
either of these electrode structures and the tank 
will be substantially less. If the transformers 
are of identical construction, the latter poten 
tials will be substantially one-half of the poten 
tial between the primary and secondary electrode 
structures 5 and 6. So also, with such a design 
the potential across the lower treating space 75 
will be substantially one-half of that across the 
upper treating space 76. For the purpose of defl 
niteness, I have termed the field in the treating 
space 76 as a main field, while the treating 
space 75 has been designated an auxiliary field. 
In the operation of this form of the invention, 

it will be clear that if the nipples 68 are being 
used for introducing the emulsion, this emulsion 
Will be introduced into the equipotential spaces 
between the hoops 63. The emulsion will move 
upward from these spaces and into the auxiliary 
field due both to the direction of introduction and 
to the fact that the incoming emulsion is ordi 
narily much hotter than the liquid in the tank 0, 
so that an upward flow through thermal means 
is set up. It will be clear that each and every 
portion of the rising stream of emulsion will be 
subjected to a very intense electric field between 
the edges of the hoops 53 and 63 in the direc 
tion of the dotted lines 66. This result is made 
possible by the fact that the hoops. 53 are not 
in vertical alignment with the hoops 63. 
When the emulsion is moved upward through 

the auxiliary field this emulsion will enter the 
neutral or equipotential spaces between the hoops 
53 of the secondary electrode. In these spaces no 
treating action will take place. Further, the 
emulsion will subsequently move upward into the 
equipotential spaces between the hoops 48, and it 
is only after the emulsion is moved into the upper 
treating space 76 that it will again be subjected 
to the action of an electric field. Ordinarily the 
emulsion is subjected to a very intense field di 
rected along the dotted lines. 5, and due to the 
disalignment of the hoops 30 and 48 every por 
tion of this emulsion will be subjected to this 
intense field. Thereafter the emulsion will move 
into the equipotential spaces between the hoops 
30 and will subsequently move into the space 
above the primary electrode structure 5, where 
it will be subjected to the electric field present 
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between this electrode structure and the upper 
head of the tank. 
During this entire upward movement of the 

emulsion it will be clear that any Water masses 
which coalesce sufficiently will immediately drop 
downward to the lower end of the tank and ac 
cumulate in the form of a body of water which 
can be drained through a pipe 86. Extensive 
tests have shown that the water content of the 
rising emulsion will materially decrease as the 
emulsion moves upward in the tank due to this 
settling out of the water. It thus becomes pos 
sible to utilize a much more intense field in the 
treating space 76 than in the treating space 5. 
This feature in part accounts for the Superior 
action of this treater. 

It will be further clear that the electrode struc 
tures 5, 6, and are so formed as to offer Sub 
stantially no obstruction to the rising emulsion 
or to the settling water masses. The electrode 
surfaces which would normally tend to retard this 

5 

O 

20 

settling or upward movement of the emulsion 
comprise very small members; namely, the Small 
supporting pipes and the edges of the hoops. The 
combined area of these pipes and edges of the 
hoops is almost negligible with respect to the 
total cross-sectional area of the tank O. This 
is one of the features of the present invention. 
In addition, it will be clear that the leakage 

paths between the electrodes and the tank are 
relatively small in this type of treater. In fact, 
the only leakage paths from the tank will take 
place at the outermost hoops 53, 48, and 30, the 
inner hoops of these electrodes offering no ex 
posed surface to the tank. The showing of Fig. 1 
is greatly exaggerated for the purpose of clear 
ness, and in actual practice I have found it pref 
erable to utilize hoops having a vertical dimen 
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sion of substantially two inches or less. Hoops 
having a vertical dimension of one inch and a 
thickness of .05 inch have been found to be very 
successful. It will at once be apparent that with 

40 

such small hoops no excessive leakage currents 
will flow to the tank. 
Another very important feature of the inven 

tion is the rest period between treatments which 
is made possible. When the emulsion passes 
through the equipotential spaces between the 
hoops of the secondary electrodes 6. This pre 
liminary treatment in the treating space 75 fol 
lowed by a quick removal from the field and a 
subsequent quick building up of the field as the 
emulsion moves into the main treating space is 
believed to be one of the reasons why this type 
of treater will handle a throughput several times 
as high as existing treaters. 
The most appropriate electrode spacing can be 

determined empirically by adjusting the position 
of the primary and secondary electrodes 5 and 
6 with respect to the tertiary electrode struc 

ture f and with respect to each other. This 
spacing will vary with different types of emulsion. 

If a radial flow of the incoming emulsion is 
desired the valve 69 may be closed and the valve 
70 may be opened. The emulsion will then be 
moved outward across the edges of the hoops 53 
and 63 so that treatment in the auxiliary field 
will take place. Due both to the fact that this 
incoming emulsion is hotter than the liquid in 
the tank and due to the fact that as the water 
settles out this emulsion becomes lighter, the 
emulsion will move upward as previously de 
scribed through the equipotential spaces of the 
secondary electrode structure 6 and into the 
main treating field. If desired both types of ina 
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4 
troduction means may be utilized simultaneously. 
So also, if the nipples 68 are slightly inclined, it 
is possible to set the liquid in the tank into a slow 
rotation. 

It will be understood that I am not limited to 
the use of hoops formed with serrated edges. 
Thus, in Fig. 4 I have illustrated an alternative 
form of the invention wherein these hoops are 
formed of bands of spring steel or other conduct 
ing material. So also, the field pattern shown in 
Fig. 4 is slightly different from that shown in 
Fig. 1. The field in the treating space 5 is sub 
stantially the same as that previously described, 
but it will be noted that in Fig. 4 twice as many 
of the hoops 48 are utilized. This is also true 
with respect to the number of hoops 30 utilized On 
the primary electrode structure 5. The stag 
gered relationship of these hoops is maintained 
with the net result that Substantially twice aS 
many very intense fields are set up in the treating 
space 76 as is possible with the form of invention 
shown in Fig. 1. With certain types of emulsions 
this construction is more advantageous than the 
previously described embodiment. 

In Fig. 5 I have illustrated still another field 
pattern. In this form of the invention the field 
pattern in the main treating space 76 is Sub 
stantially the same as that shown in Fig. 1. 
However, in this form the pins 46 are made inte 
grally with the pins 45 so that the hoops 53 are 
disposed immediately below tha hoops 48. In 
order to maintain the staggered relationship of 
the edges 56 and 64 it is necessary to corre 
spondingly change the radial spacings of the 
hoops 63 of the tertiary electrode structure so 
that the hoops 63 and 53 are not in vertical align 
ment with each other. This type of field pattern 
is also very desirable in certain instances. 
In Fig. 6 I have illustrated a modified form of 

invention in which the primary and Secondary 
electrode structures 5 and 6 are substantially 
the same as disclosed in Fig. 5. However, the 
auxiliary field is set up by means quite distinct 
from those previously described. In this form of 
the invention a baffle 00 extends inward from 
the tank to so as to partially enclose the space 
immediately below the secondary electrode struc 
ture 6. The emulsion is forced through a pipe 
Of and discharged beneath a hood 02 which dis 

tributes the emulsion as indicated by the arrows 
03, this emulsion then rising and being further 

guided by the baffle foo through an opening fo5 
thereof. In the normal operation of this form of 
the invention, the water level is indicated by the 
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line A-A so that the incoming emulsion is sub 
jected to a preliminary washing action before 
moving into the auxiliary field. This auxiliary 
field is formed below the Secondary electrode 
structure f6 and between this structure and the 
baffle OO and the water level. In some instances 
the treatment from the edges of the hoops 53 to 
a water level therebeneath is advantageous re 
gardless of whether these edges are serrated, in 
asmuch as it sets up an auxiliary field which acts 
upon the settling emulsion until the water has 
entirely separated to join the Water body below 
the level A-A. 
While I have illustrated a dual transformer Sys 

tem connected to each of the forms of the inven 
tion disclosed, it will be clear that this system 
may be modified by utilizing a single transformer 
with a center-tapped Secondary... In other in 
stances it is possible to dispense with this par 
ticular mode of connection and utilize a single 
transformer connected across the primary and 
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secondary electrode structures. While such 
structures will not give the same treating effi 
ciency, they are nevertheless quite Successful on 
certain emulsions. With such a System. One Or 
the other of the electrode structures may be 
grounded if desired. 
So also any of the forms of the invention may 

be equipped with serrated Or straight-edged 
hoops as desired, both forms falling within the 
scope of the present invention. Nor is it invari 
ably necessary that the edges of the adjacent 
hoops should lie in the same straight line, for the 
hoops may be of varying width or may extend 
unequal distances from their supports. 

I claim as my invention: 
1. In an electric treater for emulsions, the 

combination of: a tank; means for moving emul 
sion upward in said tank; electrode means Com 
prising two electrodes each electrode including 
a plurality of hoop means of different diameter, 
the hoop means of said electrodes being spaced 
axially from each other; means for setting up a 
potential difference between said electrodes 
thereby establishing a plurality of edge-to-edge 
fields in said tank, said fields being Superimposed 
one above the other and inclined with respect to 
the horizontal whereby said upward moving 
emulsion moves upward through said inclined 
fields in succession and separates into its con 
stituents during said upward movement; and 
means for separately withdrawing the constitu 
ents of said emulsion from Said tank. 

2. In an electric treater for emulsions, the 
combination of: a tank; a primary electrode 
structure in said tank comprising a plurality of 
concentric rings electrically connected together; 
a secondary electrode structure comprising a plu 
rality of concentric rings electrically connected 
together, Said secondary electrode structure be 
ing spaced below said primary electrode structure 
whereby the rings of said primary electrode 
Structure are above the rings of said secondary 
electrode structure and cooperate therewith in 
defining a treating space, the rings of at least 
One electrode structure being spaced from each 
other to define substantially unobstructed spaces 
through which emulsion may move; means for 
insulating said electrode structures from each 
other; means for establishing a potential differ 
ence between said electrode structures to set up 
an electric field in said treating space; and 
means for introducing emulsion into said field. 

3. A combination as defined in claim 2 in 
which said concentric rings of said primary elec 
trode structure are disposed opposite the spaces 
between said rings of said secondary electrode 
structure but do not extend therein whereby the 
fields set up between the rings of these electrode 
structures are inclined from the horizonta. . 

4. In an electric treater for emulsions, the 
combination of: a tank; a primary electrode 
structure in the upper portion of said tank; a 
Secondary electrode structure in Said tank below 
said primary electrode structure, both said pri 
mary and secondary electrode structures includi 
ing a plurality of concentric rings electrically 
connected together to provide equipotential 
spaces therebetween; means for establishing, a 
potential difference between said electrode struc 
tures to establish a main electric field therebe 
tween, the most intense portion of said field be 
ing from the rings of one electrode structure to 
the rings of the other electrode structure; means 
for establishing an auxiliary electric field below 
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said secondary electrode; and means for moving 75 
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the emulsion to be treated upward in said auxil 
iary electric field wherein said emulsion is sub 
jected to a preliminary treatment after which 
said emulsion moves through said equipotential 
spaces of said secondary electrode structure 
wherein it is subjected to a rest period and then 
flows into said main field. 
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5. In an electric treater for emulsions, the 
combination of: a tank; a primary electrode 
structure in the upper portion of Said tank and 
insulated therefrom; a line secondary electrode 
structure in said tank below said primary elec 
trode structure and including a plurality of con 
centric rings electrically connected together to 
provide equipotential spaces therebetween; 
means for establishing an auxiliary electric field 
below said secondary electrode; means for estab 
lishing a main electric field between said elec 
trode structures which is substantially higher 
in potential than said auxiliary electric field; and 
means for mgving the emulsion to be treated up 
ward in said auxiliary electric field wherein Said 
emulsion is subjected to a preliminary treatment 
after which said emulsion moves through said 
equipotential spaces, wherein it is subjected to a 
rest period and then flows into said main field. 

6. A combination as defined in claim 4 in 
which said means for establishing an auxiliary 
electric field below said secondary electrode in 
cludes a tertiary electrode structure Spaced below 
said secondary electrode structure and cooperat 
ing therewith in providing said auxiliary field, 
and in which said means for moving Said emul 
sion upward directs said emulsion into said 
auxiliary electric field. 

7. In an electric treater for emulsions, the 
combination of: a tank; an electrode structure 
comprising a plurality of hoops concentrically 
mounted with respect to each other to provide 
equipotential spaces therebetween; means for 
establishing an electric field at One end of Said 
electrode structure, said field being concentrated 
adjacent the edges of said hoops; and fluid-in 
troduction means moving emulsion into said 
equipotential spaces, said emulsion flowing di 
rectly from said equipotential spaces and into 
said electric field. 

8. In an electric treater for emulsions, the com 
bination of: a tank; an electrode structure in 
said tank and comprising a plurality of Support: . 
ing arms and a plurality of concentric hoops 
electrically connected together and supported 
thereon in spaced relationship with each other 
to define one or more equipotential Spaces be 
tween said hoops whereby said arms form the 
only obstruction extending across said one or 
more equipotential spaces between said hoops, 
said hoops extending parallel to the inner Wall 
of said tank but being of a vertical dimension 
of substantially two inches or less whereby the . 
electrode surface adjacent said tank is Small; 
means for establishing an electric field at one 
end of said electrode structure adjacent the edges 
of said hoops, said means maintaining Said elec 
trode structure at a potential different from Said 
tank whereby an electric field is set up between 
the outermost hoop and said tank; and means 
for delivering emulsion to be treated to Said first 
mentioned field. 

9. In an electric treater for emulsions, the con 
bination of: a tank; a plurality of supporting 
arms extending at least partially across Said 
tank; short rods retained by said supporting arms 

5 
and extending a distance therefrom; a plurality 
of concentric hoops secured to said rods; means 

5 
for establishing an electric field at the edges of 
Said hoops farthest from said Supporting arms; 
and means for introducing the emulsion to be 
treated into said electric field. 

10. In combination in an electric treater for 
treating emulsions: a first ring electrode pro 
viding an edge; a second ring electrode of a di 
ameter Smaller than said first ring electrode 
and providing an edge; means for mounting said 
electrodes about a common axis and in a posi 
tion such that said edges are spaced from each 
other; means for establishing a potential dif 
ference between said electrodes whereby a field 
is set up therebetween which field is most con 
Centrated along a line joining said edges and 
thus inclined with respect to said axis; and means 
for moving an emulsion through said field in a 
direction substantially parallel to said axis. 

11. In combination in an electric treater for 
treating emulsions: an electrode structure comi 
prising a mounting means and a plurality of 
concentric rings spaced from each other to de 
fine requipotential spaces; means for setting up 
an electric field above said electrode structure, 
said field concentrating at the uppermost por 
tions of Said rings; means for setting up an elec 
tric field below said electrode structure, said 
last-named field concentrating at the lowermost 
portions of said rings; and means for flowing an 
emulsion into said fields, said emulsion flowing 
through said equipotential Spaces when moving 
between said fields. 

12. In combination in an electric treater for 
treating emulsions: an electrode structure com 
prising a mounting means and an intermediate 
electrode means including an upper edge and a 
lower edge; upper electrode means above said 
upper edge and providing a pair of edges spaced 
above said upper edge and respectively postioned 
on opposite sides of a vertical extension of, said 
upper edge whereby lines joining said upper edge 
and Said edges of Said upper electrode means di 
Verge upward from said upper edge; lower elec 
trode means below said lower edge and providing 
a pair of edges spaced below said lower edge 
and respectively positioned on opposite sides of a 
vertical extension of said lower edge whereby lines 
inining said lower edge and said edges of said 
lower electrode means diverge downward from 
said lower edge; 
emulsion-containing fields between said upper 
edges and said edges of said upper and lower 
electrode means. 

13. In combination in an electric treater for 
treating emulsions: an electrode structure in 
cluding a mounting structure and an interme 
diate electrode means including a pair of upper 
edges and a pair of lower edges; an upper elec 
trode means above said upper edges and provid 
ing a lower edge spaced above said upper edges 
of said intermediate electrode means and posi 
tioned vertically above the space between said 
upper edges whereby lines joining said upper 
edges and said lower edge converge upward from 
said upper edges; a lower electrode means below 
said lower edges of said intermediate electrode 
means and providing an upper edge spaced be 
low said lower edges and positioned vertically 
below the space between said pair of lower edges 
whereby lines joining said lower edges of said 
electrode means and said upper edge of said 
lower electrode means converge downward; and 
means for establishing electric fields between said 
edges of said electrode means whereby the most 
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intense portions of said fields lie along said lines, 
Said fields containing emulsion to be treated. 

14. In combination in an electric treater for 
treating emulsions: a tank; means in the upper 
portion of Said tank for setting up a plurality of 
electric fields the most intense portions of which 
lie along lines inclined with respect to the hori 
ZOntal, Said means including a primary and a 
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secondary electrode structure each including a 
plurality of rings, the rings of said primary elec 
trode structure being vertically disaligned from 
the rings of said secondary electrode structure 
and positioned at a section above the rings of 
said secondary electrode whereby lines joining 
said rings of said electrode structures are in 
clined; means for introducing emulsion into said 
tank at a position below said secondary elec 
trode structure; and means for treating said in 
coming emulsion in a portion of said tank below 
Said Secondary electrode structure whereby a 
preliminary treatment and separation of the con 
stituents of said emulsion takes place, the lighter 
preliminarily treated liquid rising from the zone 
of preliminary treatment to said inclined fields 
through the spaces between said rings of said 
Secondary electrode. 

15. In combination in an electric treater for 
emulsions containing a dispersed phase and a 
continuous phase and including a tank in which 
Said phases can gravitationally separate after 
electric treatment: means for introducing emul 
sion into said tank; an upper, an intermediate, 
and a lower electrode structure in said tank and 
positioned one above the other to define treating 
Spaces therebetween, each of said électrodestruc 
tures being disposed transverse to the vertical 
movement of said phases when gravitationally 
Separating and each of said electrode structures 
comprising a supporting means with a plurality 
of metallic members supported by said support 
ing means and spaced from each other to define 
equipotential Spaces, said metallic members be 
ing small so that substantially the whole surface 
of each electrode structure exposed to the verti 
cally moving phases during separation consists 
of Said equipotential spaces whereby said elec 
trode structures present a minimum of imped 
ance to the gravitationally separating phases 
moving in Said tank; means for establishing elec 
tric fields in said treating spaces, said fields con 
-centrating at the most extended portions of said 
metallic members of the two electrode structures 
bounding either of said treating spaces whereby 
the most intense portions of said fields lie along 
lines joining the metallic members of the elec 
trode structures; means for withdrawing one of 
Said phases from one end of said tank; and means 
for withdrawing the other of said phases from 
the other end of said tank. 

16. In combination in an electric treater for 
emulsions containing a continuous phase and a 
dispersed phase: a tank providing a side wall and 
in which said phases can gravitationally separate 
after electric treatment; means for introducing 
emulsion into said tank; a primary electrode 
structure inside said tank but spaced from said 
side wall; a secondary electrode structure inside 
Said tank but spaced from said side wall and 
Spaced from said primary electrode structure to 
define a treating space therebetween; means for 
electrically insulating said electrode structures 
from each other, each of said electrode structures 
comprising a supporting means with a plurality 

75 of metallic members supported by said support 
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ing means and spaced from each other to define 
equipotential spaces, said metallic members be 
ing Small as measured transverse to the move 
ment of Said phases. When undergoing gravita 
tional separation so that the surface presented 
by each electrode structure to the movement of 
the gravitationally separating phases is a mini 
mum, the portions of each electrode structure 
lying closest to said side wall being Small in Wer 
tical surface to present a minimum surface for 
leakage currents to said side wall; means for 
establishing an electric field in Said treating 
Space, said field concentrating at those portions 
of said metallic members of the two electrode 
structures which are closest together whereby the 
most intense portions of said field lie along lines 
joining said metallic members of said two elect 
trode structures; means for withdrawing one of 
Said phases from one end of said tank; and means 
for withdrawing the other phase of Said emulsion 
from the other end of Said tank. 

17. In combination in an electric treater for 
emulsions: a tank; a supporting means extend 
ing at least partially across said tank; a plu 
rality of upper concentrically-disposed hoops ex 
tending upward from said supporting means and 
electrically connected thereto, said hoops pro 
viding upper edges; a plurality of lower con 
centrically-disposed hoops extending downward 
from said supporting means and electrically con 
nected thereto and providing lower edges; means 
for setting up electric fields above said upper 
hoops and below said lower hoops, Said fields 
concentrating at said upper and lower edges; 
and means for introducing emulsion into said 
tank to be treated by Said fields. 

18. In an electric treater, the combination of: 
a tank containing emulsion to be treated; an 
intermediate live electrode in said tank but in 
sulated therefrom and including an electrode 
structure extending Substantially horizontally in 
said tank and providing a plurality of electrical 
ly-connected members and providing upper and 
lower Surfaces formed by the most extended 
portions of said members, there being equipoten 
tial spaces extending through said electrode 
structure and bounded by said members; a live 
upper electrode above said intermediate live elec 
trode and insulated from said tank, and coop 
erating with said upper surfaces of said inter 
mediate live electrode in bounding an unob 
structed upper treating space in which an elec 
tric field may be established of a maximum 
potential determined by the difference in poten 
tial of said live electrodes; lower electrode means 
below said intermediate live electrode and coop 
erating with said lower surfaces of said inter 
mediate live electrode in defining a lower treat 
ing space communicating with said upper treat 
ing space through the equipotential spaces of 
said intermediate live electrode; and potential 
Supply means electrically connected to said up 
per and intermediate live electrodes and to said 
lower electrode means and including a pair of 
transformer windings connected in additive rela 
tion for building up between said upper and in 
termediate live electrodes a high potential, one 
of Said transformer windings being connected 
between said lower electrode means and said in 
termediate live electrode to establish therebe 
tween a lower potential. 

19. In a treater for treating emulsions, the 
combination of: a tank; a plurality of electrodes 
in said tank but insulated therefrom, said elec 
trodes defining a treating space therebetween, 
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at least one of said electrodes being of an in 
terstitial character; discharge means directed 
toward said interstitial electrode for forcing a 
stream of emulsion through said interstitial elec 
trode and into said treating space; means for 
insulating said discharge means from said inter 
stitial electrode; and means for establishing a 
high potential difference between said electrodes 
and for establishing a relatively lower potential 
difference between said discharge means and said 

interstitial electrode whereby said emulsion is 
subjected to an electric field when moving be 
tween Said discharge means and said interstitial 
electrode but is moved through a substantially 
equipotential space When moving through the 
interstices of said interstitial electrode and is 
hence moved into the intense electric field be 
tween said electrodes. 

HAROLD C. EDDY. 
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