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The present invention pertains to an automatic current 
flow balancing and regulating method for an electronic 
vapor generator, particularly of the type as shown in my 
U. S. Patent No. 2,451,594, of October 19, 1948. 
The device as shown in this patent includes a conduct 

ing receptacle and a conductor suspended in the receptacle 
and terminating at a relatively short distance from the 
bottom thereof. The liquid in the bottom of the recep 
tacle is originally conductive or is made slightly conduc 
tive. The spacing of the electrode from the wall of the 
receptacle is such that, when current flows in the liquid 
at the bottom of the receptacle, films of liquid will rise 
in the space between the electrode and the walls of the 
receptacle. These films are conductors and consumers of 
current and are instantly vaporized as described in the 
patent. The quantity of current flowing in the system 
varies according to the height of the column of films, or 
the number of film consumers in the circuit. 
The principal object of this invention is to provide a 

constancy of current consumption with an apparatus that 
makes use of this phenomenon as a control for the flow 
‘of liquid into the receptacle, and hence the number of 
'films. When the column of films has reached a prede 
termined maximum quantity, there is sufficient liquid in 
the receptacle, and the inlet should then be closed; con 
versely, when the column of films has fallen to a predeter 
mined minimum quantity, the inlet should be opened. 

In the accomplishment of this object and in accordance 
with these requirements, the liquid intake to the receptacle 
is controlled by a solenoid valve. The solenoid is ener 
gized and de-energized by operation of a switch which in 
turn is governed by the strength of the current flowing 
through the system. A micro-Switch is employed for 
this purpose, and its lever is actuated by an armature 
which is displaced by a coil connected in the circuit. 
The liquid valve is normally open, when the device is 

in operation, and the micro-switch is normally closed. 
These conditions prevail when less than maximum cur 
rent flows through the System, that is, when the column 
of films is at less than its maximum quantity. When 
the maximum quantity is reached, the current strength in 
the system is at maximum, and the parts are so adjusted 
that at this time the coil displaces the armature therein 
to open the micro-switch and de-energize the solenoid of 
the valve, whereupon the valve closes. When the column 
of films has dropped due to vaporization to a point signi 
fying that more liquid is required in the receptacle, the 
current strength has dropped sufficiently to permit the 
parts to return to the described normal position wherein 
the intake valve is opened. 
The invention is fully described by way of example in 

the following description and in the accompanying draw 
ings in which 

Figure 1 is a vertical Section of the apparatus, showing 
also the wiring diagram, and 

Figure 2 is a section on the line 2-2 of Figure 1, show 
ing the liquid at a somewhat depressed level. 

In Figure 1 is shown a steam generator of the general 
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type shown and described in my United States Patents 
No. 2,451,954 of October 19, 1948, and No. 2,510,672 
of June 6, 1950. In view of these disclosures a brief 
description of the instant generator will suffice. 
A vessel i has an electrode 2 supported axially therein 

‘and may be in the form of a vertical oblong plate spaced 
between parallel walls as shown in the drawing and form 
ing an integral generator and boiler, or mounted within 
the boiler chamber, in the form of hollow cylinders as 
in the aforementioned patents. 
The lower edge of the electrode is formed with tips 2 

that initially touch the surface of the liquid and there 
after in operation engage only the small baskets 5 of film 
formed beneath the tips. 
The upper end of the electrode is formed as a rod 3 

passing through the top of the receptacle and secured 
therein by Suitable fastening means. A conductor 6 is 
Secured to the fastening means or the rod 3 by a clamping 
nut 8, and the rod 3 is insulated at 20 from the top of 
the receptacle. A water inlet pipe 12 extends to the 
bottom of the vessel i, and a steam outlet 14 extends 
from the top to the point or points where steam is to 
be used, such as radiators, boilers and the like. 
The pipe 2 has a valve seat 6 controlled by a solenoid 

valve. The latter comprises a winding 8 within which 
is an armature 20 carrying one end with a valve plug 22 
adapted to engage the seat. This valve is conventional 
in character. Water is admitted to the opposite end 24 
of the pipe 2 from a tank or other source. One end 
of the Winding 8 is joined by a conductor 26 to ground 
at 28, and the conducting wall of the vessel is also 
connected to ground by a conductor 30. 

Current in the Solenoid 13 is controlled by a micro 
Switch 32 joined by a conductor 34 to the remaining 
end of the solenoid. The micro-switch is of conventional 
design which will now be described. The actuating lever 
36 of the switch has a fixed fulcrum 33 on the body of 
the Switch. One end of the arm 36 is pivoted to a sus 
pended plate 46 having a vertical slot 42. A screw 44 
passed through the slot into the body of the switch enables 
Vertical adjustment of the plate on the body and enables 
adjustment of the lever arms of the member 36 by pivotal 
adjustment of the pate 40 on the screw 44. 
Above the arm 36 is a coil 46 of enameled heavy wire 

of about one-eighth inch diameter. One end of the wind 
ing is connected at 43 to the conductor 6 and the other end 
by a conductor 56 to a power source 52. 

In the coil 46 is mounted a tubular armature 54 set 
in an insulating sleeve 56. The coil is supported by an 
insulated bracket 57. In the armature is secured a brass 
nut 58 through which is threaded a brass screw 60 ex 
tending outward of the armature and resting on the arm 
36. By means of the screw, the position of the arma 
ture 54 in the coil may be regulated, with the result that 
various current strengths may be required to operate the 
Switch 32. The usual return spring (not shown) within 
Switch 32 presses upward on arm 35. Conductors 62 
and 64 extend respectively from the conductor 48 and the 
remaining terminal of the switch 32 to a thermostat or 
other Switches for controlling the flow of current in the 
shunt circuit that includes the switch 32 and the wind 
ing 8. 

In the operation of the device, when the body of water 
or other liquid 66 in the bottom of the vessel 1 engages 
the lower end of the electrode 2, with current available 
thereto, water films 68 will rise in the spaces between the 
electrode and the walls of the vessel. These films, ground 
ed through the wall of the vessel 1 and the conductor 30, 
carry current and rapidly become vaporized by the cur 
rent flowing through them, as fully described in the fore 
going patents. It will thus be seen that the circuit from 



2,748,254 
es 
s 

the source 52 includes the coil 46, the conductor 6, the 
electrode 2, the films, the vessel 1 and conductor 30. 
The solenoid valve 18-22 is so constructed as to take 

an open position when current is flowing in the winding 
i8. The micro-switch 32 is in a closed position when 
the armature 54 exerts little pressure on the arm 36 other 
than its weight. Increased current in the coil 46 is neces 
sary to depress the armature 54 and open the switch 32. 
Decreased current permits the spring action within the 
micro-switch to return armature 54 to its original posi 
tion. A variance of current is thus used to create a nearly 
constant volume of steam. 
The amount of current flowing in the system increases 

as the quantity of volume of films 68 rises, since more 
conducting films are progressively formed. Such in 
creased current will ultimately be sufficient to depress 
the armature 54. The current strength for this operation 
is predetermined by adjustment of the screw 60 and the 
nut 58, body of the switch 32 as previously set forth. 
The increase of the films 68 to the required quantity 

and consuming a predetermined volume of current is an 
indication that there is sufficient water in the body of 
the vessel 1. At this time, the armature 54 is depressed 
as described, acting on the arm 35 to open the switch 
32, de-energize the coil 18, close the valve 22, on seat 
16 and cut off the supply of water to the vessel 1. Con 
versely, when the films have evaporated to reduce the 
column to a predetermined lesser quantity, less current 
will flow through the system, the armature 54 will rise, 
switch 32 will close, and the solenoid valve will open 
to admit more water. 

This method may be used to maintain water level in 
large steam boilers, etc. Also, the armature 54 may be 
a part of or connected directly to the valve 22, thereby 
eliminating the micro-Switch. 
What I claim is: 
1. The method of balancing current volume and steam 

generation by use of current consuming and steam pro 
ducing conducting films, consisting in mounting an elec 
trode in initial surface contact with a body of liquid 
contained in a current-conducting vessel, whereby films 
of liquid rise between said electrode and the walls of said 
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vessel, providing a fluid inlet to the bottom of said 
vessel with a valve in said inlet, incorporating in the 
circuit of said films and vessel an electrical means oper 
able on pre-determined current strengths to actuate said 
valve, whereby the operation of said valve is dependent on 
the amount of current consumed by the varying quantity 
of said number of films in said vessel. 

2. The method of balancing current volume and steam 
generation by use of current consuming and steam pro 
ducing conducting films, consisting in mounting an elec 
trode in initial surface contact with a body of liquid 
contained in a current-conducting vessel, whereby films 
of liquid rise between said electrode and the walls of said 
vessel, providing a fluid inlet to the bottom of said vessel 
with a valve in said inlet, incorporating in the circuit of 
said films and vessel a solenoid operable on pre-determined 
current strength and connected to said valve, whereby the 
operation of said valve is dependent on the amount of 
current consumed by the varying quantity of said number 
of films in said vessel. 

3.The method of balancing current volume and steam 
generation by use of current consuming and steam pro 
ducing conducting films, consisting in mounting an elec 
trode in initial surface contact with a body of liquid con 
tained in a current-conducting vessel, whereby films of 
liquid rise between said electrode and the walls of said 
vessel, providing a fluid inlet to the bottom of said vessel 
with a valve in said inlet, incorporating in the circuit of 
said films and vessel a solenoid operable on pre-determined 
current strength and connected to a micro-switch which 
in turn actuates said valve, whereby the operation of said 
valve is dependent on the amount of current consumed by 
the varying quantity of Said number of films in said 
vessel. 
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