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9 Claims. 
The present invention relates to high voltage 

generators. 
One of the objects of the present invention is 

to provide a simple and highly efficient generator 
for the production of extremely high voltages. 
Another object is to enable the generation of 

high voltages by the continuous accumulation of 
Successively acting electrostatic charges upon a 
Vessel or an electrode. 
In brief, the invention comprises an arrange 

ment in which small streams of conducting or 
Semi-conducting liquid are broken up into drops 
which are subjected to an intense electric field 
in a direction parallel to the motion of the liq 
uid. Each drop of the liquid as it is formed 
acquires a considerable amount of electric charge 
which, as soon as the drop separates from the 
main stream, is bound upon the drop and can 
not escape from it. These drops with their elec 
trostatic charges are caught in a vessel of con 
ducting material and give up their respective. 
charges as Soon as they come in contact with the 
Wessel or the liquid within it. In this manner the 
Vessel continuously acquires charges from the 
conducting liquid drops and builds up a very high 
potential. The vessel in its preferred form is 
insulated from ground in order to prevent leak 
age or energy dissipation, and the charge on the 
vessel utilized by any suitable circuit requiring 
extremely high voltage, such as X-ray apparatus. 
The invention is hereinafter described in more 

detail in connection with the accompanying 
drawing, showing, by way of example, a preferred 
form of apparatus embodying the principles of 
the invention. 
The single figure of the drawing is a schematic 

illustration of the invention, 
In the drawing there is shown a storage ves 

Self containing a conducting or semi-conducting 
liquid 2, which is pumped up to pressure tank 3 
by means of a suitable pump 4. The liquid in tank 
3 escapes in the form of small drops through 
Small nozzles or holes 5 and falls upon an inter 
mediate storage vessel 6. An intense electric 
field caused by the application of voltage to a 
plate through connection 8 and a variable volt 
age rectifier 9, the latter of which is supplied from 
a 60 cycle power Source, as shown, causes the es 
caping liquid drops flowing from nozzles. 5 to ac 
quire an electric charge which is given up to ves 
sel 6 when the conducting liquid drops contact 
either the vessel 6 or the liquid contained therein. 
The potential built up on vessel 6 is utilized by 
any suitable device O, herein shown in conven 

(C. i-329) 
tional box form, connected to vessel 6 by means 
of conductor f. 

In order that the production of the high Woltage 
may be a continuous process, it is preferred to 
drain the liquid out of vessel 6 continuously but 
under such conditions that the liquid leaving the 
intermediate vessel carries no charge With it. 
This is accomplished by allowing the liquid in 
Vessel 6 to flow therefron in the form of rela 
tively large drops 2 which have a small elec 
troStatic capacity per unit of Volume compared 
With the Small drops 3 originally falling into the 
vessel 6. Thus the arrangement functions be 
cause of the difference in size of the drops 2 and 
83. In the preferred embodiment, the large drops 
2 are arranged to leave vessel 6 in such a loca 

tion and under such conditions that there is no 
electroStatic potential gradient; in other Words, 
drops 2 carry no charge, and all the charge 
carried to vessel 6 by Small drops 3 are stored 
in the electrostatic capacity of vessel 6, thus 
building up a maximum of voltage or delivering 
a maxinum of power to utilization device O. 
AS shown in the drawing, the drops leaving 
vessel 6 do so at points which are electrically 
shielded so that Substantially no charge is carried 
by the drops when they sever contact with the 
Wessel. 

It will be understood, of course, that the inven 
tion is not limited to the precise arrangement of 
parts shown since these may be modified without 
departing from the spirit and scope of the inven 
tion. 
What is claimed is: 
i. A high voltage generator comprising an elec 

trical Supply source, a storage vessel Containing a 
liquid having conducting properties, an elevated 
pressure tank, a pump for drawing said liquid 
from said storage vessel up to said elevated tank, 
said tank having a plurality of apertures for 
enabling said liquid to escape in Small drops, a 
second storage vessel for collecting said small 
drops, means comprising a metallic plate located 
near the path of travel of said small drops. from 
said elevated tank to said second storage vessel 
for producing an intense, electric field for caus 
ing said drops to acquire electrostatic charges, 
said charges being given up to said second storage 
vessel, means for enabling the liquid collected in 
Said Second vessel to escape therefrom in the 
form of larger drops having less electrostatic ca 
pacity per unit of volume than said smaller 
drops, and a utilization device connected to said 
Second storage vessel. 

2. A high voltage generator in accordance with 
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2 2,078,760 
claim 1, characterized in this, that said first stor 
age vessel is adapted to collect the larger drops 
escaping from Said Second vessel. 

3. A high voltage generator comprising an 
electrical storage supply source, a storage vessel 
containing a liquid having conducting properties, 
an elevated pressure tank, a pump for drawing 
said liquid from said storage vessel up to said 
elevated pressure tank, said tank having a plu 
rality of apertures for enabling said liquid to es 
cape in Small drops, a Second storage vessel for 
collecting said Small drops, means comprising a 
metallic plate located near the path of travel 
of said small drops from said elevated tank to 
Said Second storage vessel for producing an in 
tense electric field for causing said drops to ac 
quire electrostatic charges, said charges being 
given up to said second storage vessel, means for 
enabling the liquid collected in said second vessel 
to escape therefrom in the form of larger drops 
having less electrostatic capacity per unit of vol 
ume than said Smaller drops, said second storage 
vessel being located underneath Said preSSure 
tank, and said first storage vessel being located 
below said second vessel for collecting the larger 
drops escaping from said second vessel, Said 
escaping drops from said tank and Second vessel 
being caused by the pull of gravity. 

4. A high voltage generator comprising an elec 
trical supply source, a liquid Source having con 
ducting properties, means for raising the level of 
said liquid, a tank elevated above the level of said 
liquid source, fluid communication means be 
tween said liquid source and Said elevated tank, 
means whereby said liquid escapes from Said ele 
wated tank in the form of Small drops, Said means 
comprising a metallic plate located below said 
elevated tank, an electrical connection between 
said elevated tank and said metallic plate where 
by an electrical field is set up to charge said liq 
uid as it drops, a storage vessel for collecting and 
accumulating the electrical charge of Said drops, 
and a utilization circuit connected to said storage 
vessel. 

5. A high voltage generator comprising an elec 
trical supply source, a liquid source having con 
ducting properties, means for raising the level of 
said liquid, a tank elevated above the level of Said 
liquid source, fluid communication means be 
tween said liquid source and said elevated tank, 
means whereby said liquid escapes from said ele 
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wated tank in the form of small drops, said means 
comprising a metallic plate located below said 
elevated tank, a rectifier having its input con 
nected to said electrical Supply Source, the out 
put of said rectifier being electrically connected 
to a metallic plate located below said elevated 
tank and being also connected to said elevated 
tank whereby an electrical field is set up to 
charge said liquid as it drops, a storage vessel 
for collecting and accumulating the electrical 
charge of said drops, and a utilization circuit con 
nected to said storage vessel. 

6. A high voltage generator comprising an elec 
trical supply source, a liquid source having con 
ducting properties, a pump for raising the level 
of said liquid, a tank elevated above the level of 

Said liquid Source, fluid communication means 
between said pump and said elevated tank, means 
Whereby said liquid escapes from said elevated 
tank in the form of Small drops, said means com 
prising a metallic plate located below said ele 
Wated tank, an electrical connection between said 
elevated tank and said metallic plate whereby an 
electrical field is set up to charge said liquid as 
it drops, a storage vessel for collecting and ac 
Cumulating the electrical charge of said drops, 
and a utilization circuit connected to said stor 
age vessel. 

7. A high voltage generator comprising an elec 
trical Supply source, a liquid source having con 
ducting properties, means for raising the level of 
Said liquid, a tank elevated above the level of said 
liquid source, fluid communication means be 
tween Said liquid source and said elevated tank, 
means whereby said liquid escapes from said ele 
Vated tank in the form of small drops, said means 
comprising a metallic plate located below said 
elevated tank, a variable voltage rectifier having 
its input connected from said electrical supply 
Source and its output connected to said metallic 
plate and said elevated tank whereby an electri 
cal field is set up to charge said liquid as it drops, 
a storage vessel for collecting and accumulating 
the electrical charge of said drops, and a utiliza 
tion circuit connected to said storage vessel. 

8. A high voltage generator comprising an elec 
trical Supply Source, a liquid source having con 
ducting properties, means for raising the level 
of Said liquid, a tank elevated above the level 
of Said liquid Source, fluid communication means 
between said liquid Source and said elevated tank, 
means whereby said liquid escapes from said ele 
vated tank in the form of Small drops, said means 
comprising a metallic plate located below said 
elevated tank, a rectifier having its input con 
nected to said electrical supply source, the output 
of Said rectifier being electrically connected to 
said metallic plate located below said elevated 
tank and being also connected to said elevated 
tank whereby an electrical field is set up to 
charge Said liquid as it drops, a storage vessel for 
Collecting and accumulating the electrical charge 
as it drops, a utilization circuit connected in 
Series between said storage vessel and ground, 
and a ground connection to said liquid source. 

9. A high voltage generator comprising an elec 
trical Supply source, a liquid source having con 
ducting properties, means for raising the level of 
Said liquid, a tank elevated above the level of said 
liquid Source, fluid communication means be 
tween said liquid source and said elevated tank, 
means whereby said liquid escapes from said ele 
vated tank in the form of small drops, said means 
comprising a metallic plate located below said 
elevated tank, an electrical connection between 
Said elevated tank and said metallic plate where 
by an electrical field is set up to charge said liq 
uld as it drops, a storage vessel including shield 
ing means for preventing said collected liquids 
from acquiring an electrical charge as they leave 
Said storage vessel, and a utilization circuit con 
nected to said storage vessel. 

CIARENCE W. HANSELL. 
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