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This ap lication is a continuation, in part, 
of an application ?led by me October 24, 1916, 
Ser. No. 127,338, for an improvement in ap 
paratus for electrically charging ?uids, which 

5 application eventuated in Patent No. 
1,360,654, Nov. 30, 1920. The application 
which eventmted in Patent No. 1,360,654, is 
a continuation of my former application ?led 
March 10, 1909, Ser. No. 482,599, and the sub 

") jest-matter of the instant application is dis 
closed in the application ?led March 10, 1909. 
My invention relates to methods of electri 

cally charging and treating ?uid vapors and 
sprays and to apparatus for putting such 

‘5 methods into practical use. 
One of the objects of my invention is to 

provide a means and method for dispersing 
?uids, particularly ?uid fuels. 
Other and further objects and advantages 

20 of the invention will appear to those skilled 
in the art upon consideration of the speci?ca 
tion, drawings, and the appended claims. 
For a better understanding of the nature 

and Scope of my invention reference may be 
25 had to the following description and the ac 

companying drawings in which Figure 1 is a 
side elevation, partly in section, of one em 
bodiment of my invention. Fig. 2 is a dia 
grammatic view, partly in sectional eleva 

30 tion, showing a circuit arrangement and one 
application of the invention. Fig. 3 is a dia 
grammatic view showing the device of Fig. 1 
connected to a source of current, together 
with other details. _ ‘ 

86 I have found that a ?uid may be reduced 
to the form of vapor or spray by subjecting 
the same to an inducing electrical ?eld. I 
have found that where a jet of ?uid issues 
under the in?uence of an inducing ?eld of 

40 force the charge has the effect of forming the 
?uid into ?ne particles. This effect may be 
used either alone or in combination with de 
?ecting means. 
While it would be desirable in many cases 

45 to use the ?uidin a comparatively purer state 
I contemplate that advantage may be taken 
of the increased effect in some cases resulting 
from the employment of certain chemicals 
with which the ?uid may be charged. By the 

‘0 employment of chemicals I am enabled to 

increase the potential of a charge carried by 
the ?uid. 
I have employed this method to disperse 

?uids employed in the electrical treatment of 
vegetation. I have also employed the method 55 
to disperse, or atomize, liquid fuel employed 
in connection with furnaces and internal 
combustion engines. It has also been used 
for charging and dispersing ?uids discharged 
from fountains. 
As a further illustration of the scope of 

the invention it may be utilized for the gen 
eration of ozone to be supplied to the fuel 
using device. Instead of op osing combus 
tion, this substance has been fbund to possess 66 
properties favoring it. 
In Fig. 1 I have shown an embodiment by _ 

60 

vmeans of which the ?uid may be dispersed 
by subjecting it to the in?uence of an electro 
static ?eld. To this end I have provided a 70 
casing 25, which may be connected to a source 
of ?uid by means of the screw threads 11 or 
6. Fluid is discharged from the chamber pro 
vided by the casing 25 through the discharge 
openings 5, 5 in a path which is in the induc 
ing ?eld of an electrode 1, which is connected 
by means of a threaded member 3, and a con 
ductor 12. to a source of high tension elec 
tricity. The conductor connecting the elec 
trode with the source of electricity is prefer- 80 
ably enclosed within an insulating member 4, 
while its position, together with that of the 
electrode, may be adjusted by means of set 
screw 7 . At 2 is an insulating sleeve enclos 
ing the conducting member and a part of the 85 
electrode. The electrode 1 may of a type com 
monly used with violet ray machines, or the 
like. I contemplate, however, that any other 
suitable type or form of electrode may be 
substituted therefor and either a part or the 90 
whole enclosed by insulation where necessary. 
Such means as might include, or be associ 
ated with, a high frequency generator, or a 
transformer, or the like, may be employed 
to develop an electrostatic ?eld for charg- 95 
ing the vapor or spray. While an inducing 
?eld developed by an alternating current may 
be employed to charge the ?uid, I have found 
it preferable to employ unidirectional cur 
rent. For this purpose either a mechanical 100 
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recti?er or a set of two, preferably four, keno- ' 
trons may be employed. With such appara 
tus both sides of the waves are made avail 
able for use. With one kenotron, however, 
one side of the waves is suppressed and one 
side made available. I have found that for 
dispersing the ?uid unidirectional current is 
superior to alternating current. A simple ar 
rangement for dispersing the ?uid by means 
of unidirectional current may consist of a 
high potential generator of unidirectional 
current, conventionally shown at 24, which 
is connected by means of circuit 30 to con 
ductor 12 and the device 25. Circuit 30 may, 
if desired, be provided with a switch element 
27 and “grounded”, at 28 and 29, or com 
pleted in any other suitable or convenient 
manner. ' 

,‘ Theoretically considered and assuming 
thatthe conductor 12 is connected to a source 
of directcurrentan electrical ?eld will form 
in the regionadjacent the electrode 1. If the 
?eld is one in which induction may take place 
and ?uid from‘a .jet is discharged under the 
in?uence of the ‘field the particles leaving the 
jet will carry electrical charges of one sign 
while the charges of the opposite sign will be 
given up to the jet, it being assumed that the 
electrostatic capacity of the jet is su?icient 
to absorb the charges of opposite sign. ‘ Since 
the particles‘ leaving the'jet carry electrical 
charges of similar sign mutual repulsion or 
dispersion results. " ‘ 

Considering now a?eld in which the air 
is ionized or charged. it is'possible to‘charge 
the particles of ?uid by means of the ionized 
air. If the ?uid particles, for instance, are 
exposed to contact with the ionized air elec 
trical charges will be imparted to the former. 
Since the charges carried by the air particles 
are of similar sign and these are shared with 
the particles of ?uid the charges imparted 
to the latter will be of similar sign. 

. In the foregoing it has been assumed that 
the ?eld is one produced by direct current. 
If now a ?eld produced by alternating cur 
rent is substituted for the former similar re 
.sults may be obtained. An insulated particle 
of matter occupying a ?xed position in an 
alternating ?eld will receive ?rst a charge of 
one sign and then a charge of opposite sign, 
but if the particle is passed rapidly through 
the ?eld ‘it vwill be found to possess a sub 
stantial charge after leaving the ?eld. Ob 

. viously, the particle receives a charge and 
leaves the field before‘ an opposing in?uence 

~ is set up. In substantially similar manner 
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[it is possible to charge particles of ?uid or 
solid matter. Moreover. it is apparent that 
the charges so carried will be of similar sign. 
In the two cases last considered it is ob 

vious that mutual repulsion results. ‘Vith 
reference to the "above compare the British 
patent to Diebold, No. 117.077. November 21, 
1918. 
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In Fig. 2 I have shown an arran ement 
by means of which the method may e em 
ployed for dispersing or atomizing ?uid fuel 
employed in connection with a furnace. This 
arrangement provides a burner 19, having 
an ori?ce 22 opening into the furnace cham 
ber (not shown), and an air supply inlet 
which may be connected, if desirable, to a 
source of air under pressure by means of the 
screw threads 20. The burner is connected to 
the wall 21 of they furnace by means of the 
screw threads 23. By means of the screw 
threads 9 a combination is e?ected between 
the device of Fig. 1 and the burner 19. A 
low tension source of current 18 supplies cur 
rent through circuit 14 to the primary wind 
ing of a high tension transformer 15, which, 
in turn, feeds the secondary circuit 18, which 
is connected to terminal 8 and conductor 12. 
Means are provided for opening or closing 
circuits 13 and 14:- by the switch elements 16 
and 17 respectively. 
Figure 3 is a diagrammatic view of a side 

elevation of the device of Fig. 1, showing 
the same connected to a standard, and also 
showing the circuit connections, the same 
being as before described. As illustrated, 
the standard 26 is connected by means of the 
screw threads 10 to the casing 25. The stand 
ard, which is shown partly in section, pro 
vides a supporting means whereby the device 
may be employed in electrical irrigation. Ob 
viously, any other suitable or convenient 
means may be substituted for the standard 
shown and connected, as by the screw threads, 
to the casing 25. The device may also be 
supported by the conduit supplying the ?uid, 
in which case the standard would be unneces 
sary. 

vegetation, may, when desired, be charged 
chemically with such substances ‘as have been 
found to have a bene?cial e?'ect, either in 
stimulating plant growth or by way of hav 
ing an injurious e?’ect upon the fungus or 
insect peststo which the vegetation may be 
subject. By adding the electrical charge to 
the chemically charged ?uid the chemical ac 
tion is increased. By these means, either sepa— 
rately or combined, as may best ?t the oc 
casion, I am enabled to stimulate the growth 
of vegetation or free it of pests, or to do both 
at once. - 1 

It is evident that with my invention vari 
ous ?uids may be electrically charged and 
the charged ?uid applied in many different 
ways. As indicated previously, either rela-' 
tively pure or chemically charged liquids may 
be used with this device. 
While in the above description I have il 

lustrated and explained typical embodiments 
whereby my invention may be carried into 
effect. it will be apparent that many modi? 
cations in the structure of the apparatus used 
and in the application thereof may be made 

I contemplate that water, when applied to ‘ 
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' without departing from the scope of the ap 
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pended claims. 
What I claim is: 
1. The method of dispersing ?uid fuel 

which consists in discharging the same in the 
form of one or more jets and applying elec 
trical charges to the dispersed particles of 
similar sign and substantially equal value. 

2. The method of reducing ?uid fuel to a 
form suitable for consumption which consists 
of applying thereto electrical charges of such 
character as to cause repulsion between the 
particles. . 

3. The method of dispersing particles of 
fuel which consists in applying thereto mu 
tually repellent electrical charges. 

4. The method of dispersing ?uid fuel 
which consists in discharging the same in the 
form of one or more jets and so charging the 
unvaporized ?uid that when the particles be 
come detached. from the mass they carry elec 
trical charges of such character that mutual 
repulsion is produced between them. 

5. The method of dispersing liquid fuel 
which consists in applying to the particles 
thereof electrical charges of similar sign and 
of substantially equal value. 

6. The method of dispersing a liquid which 
consists in applying mutually repellent elec 
trical charges to the particles thereof. 

7. The method of dispersing liquid fuel 
which consists in applying bound electrical 
charges of similar sign to the particles 
thereof. I 

8. The method of reducing ?uid fuel from 
an undispersed condition to a dispersed con 
dition which consists in so charging the par 
ticles thereof that when they are caused to 
move in a path that those particles cutting 
the same cross-sectional plane at the same 
time carryelectrical charges of such charac— 
ter that the force exerted by mutual repul 
sion is of substantially equal value between 
them. 

9. The method of dispersing liquid fuel 
which consists in projecting into the path 
thereof an electrical ?eld of such character 
that after the particles leave the ?eld they 
carry mutually repellent electrical charges. 

, 10. The method of dispersing liquid fuel 
which consists in projecting into the path 
thereof a unidirectional high potential elec 
trical ?eld of such character as to cause mu 
tual repulsion between the particles of the 
fuel. 

11. The method of dispersing liquid fuel 
which consists in projecting into the path 
thereof a high potential electrical ?eld of 
such character as to cause mutual repulsion 
between the particles of the fuel. 

12. The step in the method of dispersing 
liquid fuel which consists in so charging the 
particles that those cutting the same cross— 
sectional plane at substantially the same time 

3 

carry mutually repellent electrical charges 
of substantially equal value. 

13. The step in the method of dispersing 
liquid fuel which consists in so charging the 
particles that those traveling abreast carry 
electrical charges of like sign. 

14. The method of dispersing liquid fuel 
which consists in applying to the particles 
thereof electrical charges of such character 
that mutual repulsion is produced independ 
ently of ionization. 

15. The method of reducing liquid fuel 
from an undispersed condition to a dispersed 
condition which consists in so charging the 
particles that they carry electrical charges of 
one sign while the electrical charges of oppo 
site sign are given up to the undispersed body 
of the liquid. ' 

16. The method of dispersing liquid fuel 
which consists in causing mutual repulsion 
between the particles thereof without simul— 
taneously causing precipitation of the same. 

17. The method of dispersing a ?uid which 
consists in establishing an electrical ?eld and 
discharging the ?uid in the form of two or ‘ 
more jets into the ?eld to apply electrical 
charges to the dispersed particles of similar 
sign and substantially equal value. 

80' 

18. The method of dispersing a fuel ?uid ' 
consisting in establishing a uni-directional 
electrical ?eld in con?ned gas, and spraying 
fuel liquid to commingle with the gas and to 
pass through the electrical ?eld to impose a 
charge of like sign on the spray particles to 
effect mutual repulsion between the same to 
augment the dispersion of the same. 
In testimony whereof I have hereunto 

a?ixed my signature at Seattle, Washington, 
this 20th day of November, 1920. 

EDGAR EARLE LITTLEFIELD._ 

.160 

1.05 

110 

115 

120 


