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United States Patent Office 3,182,213 
Patented May 4, 1965 

3,182,213 
MAGNETOHYDRODYNAMIC GENERATOR 

Richard J. Rosa, Reading, Mass, assignor to Avco Cor 
poration, Cincinnati, Ohio, a corporation of Delaware 

Filed June 1, 1961, Ser. No. 14,120 
30 Claims. (C. 310-11) 

The present invention relates to a means for and method 
of utilizing the Hall effect in electrical equipment and, 
more particularly, in magnetohydrodynamic (hereinafter 
abbreviated MHD) generators. For convenience, the 
present invention is described with particular reference 
to MHD generators, which generate power by movement 
of electrically conductive fluid relative to a magnetic 
field, but is not limited to such applications. 
MHD generators usually employ an electrically conduc 

tive working fluid from a high temperature, high pressure 
source. From the source, the fluid flows through the 
generator with which is associated a magnetic field and 
electrodes between which a flow of current is induced 
by movement of the fluid relative to the field. The fluid 
exhausts to a sink, which may simply be the atmosphere, 
or in more sophisticated systems, may comprise a recovery 
system including pumping means for returning the fluid 
to the source. The working fluid may comprise a high 
temperature, high pressure gas, such as helium or argon, 
to which is added about 1% sodium, potassium or cesium 
to promote ionization and hence electrical conductivity. 
The gas is composed of electrons, positive ions, neutral 
atoms, and sub-atomic particles and may, for convenience, 
be termed "plasma.' 

If there is a current flow through a material or plasma 
perpendicular to a magnetic field, an electric field will be 
generated which is perpendicular both to the current and 
the field. This phenomenon, called the Hall effect, arises 
because of the force of the magnetic field on a moving 
charge. Such an electric field is commonly referred to as 
a Hall potential, and the current flow resulting from the 
Hall potential is commonly referred to as a Hall current. 
Thus, as plasma flows through the generator in the pres 
ence of an electric field and a magnetic field oriented 
at right angles to the electric field, curved movements 
of charged particles occur under the influence of both 
fields. By virtue of such movements, separation of nega 
tive and positive charges occurs in the plasma, resulting 
in a substantial potential gradient, or Hall potential, along 
the length of its flow. Under the influence of the Hall 
potential, Hall currents may circulate longitudinally 
through the plasma if a closed circuit is otherwise avail 
able. The Hall currents oppose direct flow of current 
through the plasma between the electrodes and constitute 
a serious loss of operating efficiency. 
The idea of using the Hall potential in a generator in 

itself is not broadly new. The Karlovitz et al. Patent, 
2,210,918, which issued on August 13, 1940, entitled 
“Process for the Conversion of Energy in Apparatus for 
Carrying Out the Process,” describes an early form of 
Hall current generator. In patent application Serial 
Number 860,973, filed December 21, 1959, of which I 
am a co-inventor, there is described an MHD generator 
utilizing pairs of oppositely disposed, segmented elec 
trodes which may be connected to separate loads for 
preventing the flow of Hall currents in the generator. 
Because of the fact that no continuous path is provided 
longitudinally through the electrodes parallel to the direc 
tion of plasma flow, Hall currents cannot form within the 
plasma. The segmentation of the electrodes in effect 
completely breaks the path of Hall current flow. In this 
way, losses associated with Hall currents are eliminated 
and improved over-all operation is obtained. In my 
patent application Serial Number 18,033, filed March 28, 
1960, there is described an entirely different arrangement 
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2 
comprising an improved Hall current generator having 
opposed pairs of electrodes wherein the load circuit is 
connected between the terminal electrodes, i.e., the first 
and last electrodes along the length of the generator duct. 
Each pair of electrodes intermediate the terminal elec 
trodes are electrically interconnected in a specified manner 
to increase the Hall potential. 
From the preceding discussion it may readily be seen 

that although the existence of a Hall potential has been 
utilized in special cases to generate current, the existence 
of Hall currents has heretofore been considered undesir 
able, particularly in the usual form of MHD generator. 

Thus, the prior art teaches that MHD generators must 
be designed to create a Hall potential whereby the current 
flow resulting therefrom may be supplied to a load, or 
in the alternative, that the flow of Hall currents be pre 
vented in all cases and that the current flow resulting 
from conventional MHD generator action be supplied to 
a load. 
The present invention is based on the concept that the 

power output of an electrical generator may be simply 
and advantageously controlled, as distinguished from 
creating or generating the power output, by utilizing Hall 
currents in a manner contrary to the teaching of the prior 
art. An example of my utilization of Hall currents con 
trary to the teaching of the prior art is the provision of 
an MHD generator wherein Hall currents are selectively 
prevented and permitted to flow. 
One embodiment of the present invention is directed 

to means for and method of controlling the output of the 
aforementioned types of generators, and another embodi 
ment is directed to means for and method of generating 
alternating current in an MHD generator. 

Briefly described, a novel MHD generator in accord 
ance with the present invention comprises a duct and a 
magnetic field normal to the axis of the duct. Move 
ment of the plasma through the duct and the field induces 
an electromotive force between opposed electrodes that 
are interconnected to accommodate circulation of current 
(conduction current) transversely of both the magnetic 
field and the direction of plasma flow. Switching means 
is associated with the terminal electrodes to permit cir 
culation of Hall current longitudinally through the plasma. 
To facilitate identification of this switching means, it 
will be termed, for convenience, a Hall current switch 
or Switches. Additional switching means is also associ 
ated with the electrodes intermediate the terminal elec 
trodes to interrupt current flow between these electrodes. 
To facilitate identification of this additional switching 
means, it will be termed, for convenience, a load switch 
or Switches. If three or more of the intermediate elec 
trodes are serially interconnected, one load switch con 
nected in series with these electrodes may be sufficient. 
If pairs of oppositely disposed electrodes intermediate 
the terminal electrodes supply separate loads, a load 
switch may be connected in series with each load. Thus, 
assume that pairs of oppositely disposed electrodes inter 
mediate the terminal electrodes supply separate loads, the 
load switches associated with the loads are closed and 
the Hall current switch associated with the terminal elec 
trodes is open, i.e., full load current is being delivered 
to separate loads by an MHD generator with segmented 
electrodes, and the flow of Hall currents is prevented. 
When the Hall current switch is closed, Hall current, 
which could not otherwise flow, is now permitted to flow 
longitudinally through the generator. The flow of Hall 
current reduces the conduction current or current normal 
to the gas flow and coupled to the loads. By reason of 
the reduction in the conduction current flowing through 
the loads, the load switches may now be opened with 
little or no arcing. Opening of the load switches will 
reduce the conduction current to zero. Reduction of the 
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conduction current to zero in turn reduces the Hall cur 
rent to zero, whereafter the Hall current switch may be 
opened without breaking a current. Thereafter, full 
power may be again delivered to the loads when the load 
switches are again closed. Thus, an MHD generator 
may be taken off the line by the simple expedient of 
mostly closing a switch rather than by the conventional 
procedure of breaking one or more high power circuits. 
The arrangement described immediately hereinabove 

in accordance with the present invention is not only quite 
simple and effective but may be used, for example, to 
take an MHD generator on or off the line, control its 
output current, or vary its output current to provide a 
wave form that approaches that of a sine wave. 

In view of the foregoing, it will be apparent that a 
broad object of the present invention is to provide an 
improved electric generator. 
Another object of the present invention is to provide a 

means for and method of controlling the flow of electric 
current within electrical equipment. 
Another object of the present invention is to provide 

a means for and method of taking electrical equipment 
on and off the line. 
A further object of the present invention is to provide 

an MHD generator wherein the Hall effect is utilized to 
control the generator. 
A still further object of the present invention is to 

provide an MHD generator with segmented electrodes 
which are interconnected to permit variation or inter 
ruption of the output current of the generator in a simple, 
economical, and efficient manner. 
Yet another object of the present invention is to pro 

vide an MHD generator having pairs of opposed elec 
trodes, each connected through a load switch to a load, 
the terminal electrodes of which are connected in circuit 
with a Hall current switch. 
The novel features that I consider characteristic of my 

invention are set forth in the appended claims; the inven 
tion itself, however, both as to its organization and method 
of operation, together with additional objects and advan 
tages thereof, will best be understood from the following 
description of specific embodiments when read in con 
junction with the accompanying drawings, in which: 
FIGURE 1 is a diagrammatic representation of a con 

ventional MHD generator; 
FIGURE 2 is a diagrammatic representation of a novel 

arrangement in accordance with the teaching of the present 
invention; 
FIGURE 3 is a graphic representation of the manner 

in which the load and Hall current varies for the arrange 
ment illustrated in FIGURE 2; 
FIGURE 4 is a diagrammatic representation of a modi 

fication of the arrangement illustrated in FIGURE 2; 
FIGURE 5 is a graphic representation of the manner 

in which the Hall current varies for the arrangement 
illustrated in FIGURE 4; 
FIGURE 6 is a diagrammatic representation of another 

embodiment of the present invention; 
FIGURE 7 is a graphic representation of the manner 

in which the currents and voltages vary for the arrange 
ment illustrated in FIGURE 6 when both the load and 
Hall current switches are actuated; 
FIGURE 8 is a graphic representation of the manner 

in which the currents and voltages vary for the arrange 
ment illustrated in FIGURE 6 when only the Hall current 
switch is actuated; 
FIGURE 9 is a diagrammatic representation of another 

embodiment of the present invention for providing an 
A.C. output; and 
FIGURE 10 is a cross sectional view taken on line 

10-10 of FIGURE 9. 
A knowledge of the general principles of MHD gen 

erators will promote an understanding of the present 
invention. For this reason, there is shown in FIGURE 1 
a schematic of a prior art MHD generator. As illus 

O 

15 

20 

25 

30 

40 

50 

55 

60 

65 

70 

75 

4. 
trated in that figure, the generator comprises a tapered 
duct, generally designated , to which high temperature, 
high pressure electrically conductive plasma is introduced, 
as indicated by the arrow at 2, and from which it exhausts, 
as indicated by the arrow at 3. The pressure at the exit 
of the duct is lower than at its inlet; and for this reason, 
the plasma moves at high velocity through the duct, as 
indicated by the arrow at 4. By properly choosing the 
pressure differential and the shape of the duct, the plasma 
can be made to move through the duct at substantially 
constant velocity which is desirable, although not neces 
Sary to the operation of the generator. Surrounding the 
exterior of the duct is a continuous electrical conductor 
in the form of a coil 15 to which a unidirectional elec 
trical current may be supplied from any conventional 
source or from the generator itself. Flow of electrical 
current through the coil establishes a magnetic flux 
through the duct, perpendicular to the direction of plasma 
flow and the plane of the paper. 
Within the duct are provided opposed electrodes 6 and 

7. These electrodes may extend along the interior of 
the duct parallel to the direction of plasma movement 
and may be positioned opposite one another on an axis 
perpendicular to both the direction of plasma movement 
and the magnetic flux. High velocity movement of the 
electrically conductive plasma through the magnetic field 
induces a unidirectional E.M.F. between the electrodes, 
Such as indicated by the arrows at 8. The electrodes 6 
and 7 are connected by conductors 9 and 10 to a load 
11 through which electrical current flows under the 
influence of the E.M.F. induced between the electrodes. 

Since electrons are lighter than ions and hence have 
a higher mobility, they will, in general, carry most of 
the current in an MHD generator. Since the forces 
exerted by the magnetic field are exerted on the current 
carriers, the electrons naturally experience most of the 
forces arising from their movement in the field. 
As already mentioned, an electron current or conduc 

tion current is induced between the electrodes by the cross 
product of the velocity of the plasma and the magnetic 
field. The magnetic field acts on the current, creating 
a force tending to retard motion of the electrons longi 
tudinally down the duct with the rest of the plasma. The 
ions, on the other hand, being much greater in mass 
than the electrons, only experience small forces as they 
move in the magnetic field and tend to be carried down. 
stream with the plasma. Thus, a separation of charges 
occurs, resulting in the creation of an electric field 
longitudinally of the duct. 
As pointed out hereinbefore, this longitudinal field 

may be called the "Hall potential” since the phenomena 
involved are similar to those giving rise to the so-called 
"Hall effect” observed some time ago in solid conductors. 
As used in the claims "Hall potential” means the afore 
mentioned electric field substantially longitudinally of 
the duct and parallel with the direction of plasma flow 
Which results from the aforementioned separation of 
charges which in turn result from the flow of conduction 
Current. 

The forces, acting on the electrons, are transmitted by 
them to the rest of the plasma particles by collisions. 
Further, the movement of plasma particles is retarded 
by collision with the ions which are held by the electric 
field existing between them and the upstream electrons. 
In overcoming the forces resulting from collisions with 
the ions and electrons, the plasma does work. This is as 
Would be expected in a device for generating electrical 
power. 

In FIGURE 2 there is shown diagrammatically an 
MHD generator in accordance with the present invention 
comprising a divergent duct 20 to which is supplied a 
high temperature, high pressure plasma 21. A magnetic 
field coil, indicated schematically by phantom lines at 22, 
is associated with the duct 20 and provides a magnetic 
field perpendicular to the plane of the paper and trans 
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verse of the plasma stream. In FIGURE 2, however, 
it will be noted that the electrodes are segmented, i.e., 
the electrodes at each side of the duct 20 comprise sepa 
rate electrically insulated segments designated 23a, 23b, 
23c, and 23d, and 24a, 24b, 24c, and 24d. It will be 
noted that each of the electrode segments of each group 
is positioned in side-by-side relationship, the groups of 
segments on opposite sides of the duct defining paths for 
current flow normal to the direction of both the plasma 
stream and the magnetic field flux. For convenience, 
this current will be referred to as the conduction cur 
rent. As used in the claims "conduction current' means 
the aforementioned current flow substantially normal to 
the direction of both the plasma stream and the mag 
netic field. In the generator shown in FIGURE 2 the 
conduction current is the load current. In other types 
of generators this may not be true. 

Attention is now directed to the electrical connection 
of electrode segments 23a and 24a. A load, such as, for 
example, an inverter 25a, is connected through a load 
switch 26a to the electrode segments 23a and 24a. Thus, 
when the load switch 26a is closed, current may be sup 
plied to the inverter 25a and when the load switch 26a 
is open, the circuit to the inverter 25a will be broken. 
The inverter, which may be of a conventional type, is 
connected to the primary winding 27a of a multi-winding 
transformer, generally designated 28, having a common 
secondary 29 for delivering A.C. power. 

In a similar manner, electrode segments 23b and 24b 
are connected through another load switch 26b to another 
inverter 25b, having a transformer primary winding 27b. 
The transformer primary winding 27 b is also coupled 
with the seconday winding 29 in time-phase relationship 
with the primary 27a. The other opposed pairs of elec 
trode segments are similarly connected to separate load 
switches and inverters which are coupled to the secondary 
winding 29, as illustrated. A Hall current switch 31 is 
connected to electrode segments 23a and 23d. The seg 
mentation of the electrodes in effect completely breaks the 
path of the Hall current flow. Thus, when the Hall cur 
rent switch 31 is open, no continuous path is provided 
longitudinally through the electrodes parallel to the direc 
tion of plasma flow, hence Hall currents cannot form 
within the plasma. In this way, the losses associated with 
Hall currents are eliminated so long as the Hall current 
switch 31 remains open. When the Hall current switch 
31 is closed, a closed circuit is provided through which 
Hall currents may flow during normal operation of the 
generator. The flow of Hall currents decreases direct 
flow of the conduction current through the plasma be 
tween the electrodes and for this reason is normally con 
sidered to constitute a serious loss of operating efficiency 
and, therefore, to be undesirable. 

It may also be noted at this point that if the conduction 
current cannot flow, then the electrons in the plasma will 
not be retarded, and the Hall potential will not appear. 
Obviously, if the Hall potential does not appear, Hall 
currents also cannot appear. 

In order to appreciate the manner in which the present 
invention operates, assume that the Hall current switch 
31 is open and the load switches 26a-26d are closed. 
Under these circumstances, power will be delivered to 
the inverters or any other suitable load, as in a normal 
MHD generator with a segmented output. When the 
Hall current switch 31 is closed, Hall current can flow 
through electrode 23d, the Hall current switch 31, elec 
trode 23a, and the plasma 2 between electrode 23a and 
electrode 23d. As previously explained in connection 
with FIGURE 1, this flow of Hall current reduces the 
conduction current flowing between opposed pairs of 
electrodes. If the Hall current is of sufficient magnitude, 
it will reduce the conduction current to zero. By reason 
of the reduced current flowing therethrough, the load 
switches 26a-26d may now be opened with little or no 
arcing. If the conduction current is at some finite value, 
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6 
opening of the load switches 26a-26d reduces the con 
duction current to Zero. As previously explained, this 
in turn reduces the Hall current to zero, whereafter the 
Hall current switch 31 may be opened without breaking 
a current. Full load current will again be delivered to 
the inverters or loads when the load switches 26a-26d 
are closed subsequent to the opening of the Hall current 
switch 31. As will now be evident, the present invention 
in a new and novel manner permits the variation and/or 
interruption of the power output of an MHD generator 
mostly by closing switches rather than opening them in 
conventional manner. Bearing in mind that it is much 
more difficult to "break' a high power circuit than to 
"make” it and that it is much less difficult to "break' a 
low power circuit than a high power circuit, it will im 
mediately be apparent that the present invention is quite 
useful in controlling the power output of MHD 
generators. 
That the Hall current may be advantageously utilized 

to control the output of an MHD generator may be seen 
from the following discussion of the equations that illus 
trate the principles involved. It should be noted at this 
point, however, that the following equations are theo 
retical in that they are for a uniform plasma. A uni 
form plasma is presumed because it is believed that the 
underlying principles of the present invention can most 
clearly be explained and understood on this basis. How 
ever, as is always the case, theory can only be approached 
in actual practice. Thus, in actual practice the plasma 
in an MHD generator will not be uniform and, hence, 
in this respect, the equations are only approximately 
Correct. 
The Hall currentic which flows parallel to the plasma 

stream may be determined from the general equation 

da- it, or (uB-Ey) -Ea 
and the conduction current iy which flows transverse of 
the plasma stream may be determined from the general 
equation 

Jy= EuB -Ey+or E 
where 

o=the scale of conductivity of the plasma 
cy=the electron cyclotron frequency in radians/sec. 
t=the electron mean free time between collisions with 

plasma particles in seconds 
B=the magnetic field strength 
Ey=the potential between electrodes transverse of the 

plasma stream 
Ex=the Hall potential longitudinally through the plasma 

Stream 
u=the macroscopic velocity of the plasma stream 
The values for w and T for any given plasma can be cal 
culated by using the principles set forth in "Physics of 
Fully Ionized Gases' by Lyman Spitzer, Jr., Interscience 
Eishers, Inc., 1956, and other standard reference 
WOKS. 

Assuming no leakage effects of current through 
boundary layers or due to other inhomogeneities in the 
plasma or magnetic field, if the Hall current switch 31 
is open and the load switches 26a–26d are closed, the 
Hall current ix is equal to zero and the full load current 
jy is given by the following solution of the preceding 
general equations for ic and iy: 

iy=ouB-Ey=ouB (1-m) 
where n is the electrical efficiency of the generator or, to 
State it another way, the fraction of work done by the 
plasma that is delivered to the load in the form of elec 
trical power. 

If the Hall current switch 31 is now closed, the Hall 
potential Ex becomes nominally equal to zero and as a 
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result the conduction current is reduced. The reduced 
conduction current j'y resulting where there is a flow 
of Hall current is given by the equation: 

- ouB (1-m) 
'91-2,2(1) 

At the same time that the conduction current iy is re 
duced the Hall currentix rises from zero to a finite value. 
The increased Hall current j'x may be determined from 
the equation 

guB (17)or 
7 T1--or? (1-) 

If now the load switches 26a-26d are opened, the con 
duction current iy will, of course, drop to zero, and it 
can be shown from the equations for the Hall current 
jx and the conduction current jy that the Hall current ix. 
also drops to zero. 

Thus, it may now be apparent that when the load 
switches 26a-26d are opened subsequent to the closing 
of the Hall current switch 31, the load switches will 
not have to break the full load current j'y. Since the 
Hall current ix drops to zero when the load switches are 
opened, the Hall current switch when it is opened does 
not break a current. 

Attention may now be directed to FIGURE 3, which 
illustrates an idealized form of load and Hall current 
variation for the embodiment illustrated in FIGURE 2, 
it being assumed that there is negligible reactance in any 
of the circuits. As shown in FIGURE 3, if the load 
switches 26a-26d are closed at time t, the load current, 
represented by the solid line, will rise to its maximum 
value and remain constant until the Hall current switch. 
31 is closed. Upon closing of the Hall current switch 
at time to the load current will drop to at least a low 
value and remain at this value until such time as the 
load switches are opened, such as, for example, at time 
ta. The Hall current, represented by the broken line, 
rises from zero at time t to a finite value upon closure 
of the Hall current switch 31 and, as previously indi 
cated, drops to zero at time t3 when the load switches 
are opened. As can readily be seen from inspection of 
FIGURE 3, the length of time that the Hall current is 
permitted to flow is determined by the delay between the 
time when the Hall current switch is closed and the load 
switches are opened. Thus, the time between t and to 
can be made quite short, it only being necessary that the 
opening of the load switches be delayed until the load 
current has reached its minimum value which, as will be 
pointed out hereinafter, can be zero. When the load 
switches are again closed at time t, the cycle will be 
repeated. 

It will be seen from the previously discussed equations 
that the usefulness of the present invention depends upon 
the value of ot. Thus, by way of example, for an elec 
trical efficiency m of 0.8 the ratio of the reduced conduc 
tion current to the full load current j'y/ily may have 
the following values for the given values of cut: 

Ror a generator efficiency m of 0.5, the ratio of j'y/jy 
has the following values for the same values of cut. 
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8 
Thus, from the above it may readily be seen that if wit 

is equal to one, a reduction of only 20 to 30% in the full 
load currentiy will be obtained. However, if wT is equal 
to 10, then the full load current j'y will be reduced by 
more than a factor of 10. 

In actual practice, at may be increased by increasing 
the magnetic field strength, decreasing the plasma density, 
Selecting a plasma composition that results in a small elec 
tron collision cross section, or by a combination of any 
or all of the foregoing. Argon, for example, has an elec 
tron collision cross section roughly one-thirtieth of most 
gaSeS. 
The time that Hall current flows can be made quite 

short. Thus, it is only necessary that the Hall current 
Switch be of a conventional contactor type that can carry 
the maximum Hall current for the required time since it is 
only necessary that it "make' a circuit rather than "break” 
a circuit. Further, if the conduction current is made to 
effectively drop to zero, such as, for example, in the man 
ner hereinafter described, the load switches may also be 
of the contactor type, capable of continuously carrying 
the full load current. Consider now the most unfavor 
able case where, for example, for practical reasons, it may 
be desired that the load switches break a current of suf 
ficient magnitude as to cause appreciable arcing. In this 
case so far as arcing is concerned, the load Switches need 
only be capable of breaking a current considerably less 
than the full load current. 
A word may also be said at this point with respect to 

short circuits. The Hall current and load switches may 
be actuated manually. They may obviously also be ac 
tuated in timed relationship by conventional means, such 
as, for example, a motor and sensing means to actuate 
the motor. Thus, if the sensing means is sensitive to short 
circuit conditions, the generator or circuit containing the 
short circuit can be immediately shut down thereby elimi 
nating the necessity of considering short circuit currents 
in, for example, the selection of the load switches. 

Attention is now directed to FIGURE 4, which illus 
trates a modification of the embodiment shown in FIG 
URE. 2. The arrangement shown in FIGURE 4 is iden 
tical to that shown in FIGURE 2 except for the provision 
of a tank circuit 41 connected in series with the Hall cur 
rent Switch 31. The tank circuit 41 is comprised of an 
inductance 42 connected in parallel with a capacitor 43. 
Further, although it is not essential, it is preferable that 
a rectifying action be provided in the conduction current 
circuit or circuits. Such an effect may be achieved, for 
example, by maintaining one set of electrodes at a tem 
perature below that at which they will emit electrons 
and/or forming them of a non-emissive material. Al 
ternately, a conventional rectifier may be provided in the 
conduction current circuits, such as, for example, between 
opposite pairs of electrodes, if the load or loads do not 
function as a rectifier to achieve the same result. 

For a sufficiently high wt and a suitable choice of the 
values of inductance and capacitance in the tank circuit 
41, a Hall current jx due to the action of the tank circuit 
will overshoot its equilibrium value when the Hall cur 
rent switch 31 is closed. At the same time, the conduc 
tion currentiy will momentarily try to reverse its direction 
of flow. Thus, if the aforementioned rectifying action is 
provided in the conduction current circuit, then the con 
duction current iy will momentarily be zero, and the load 
switches may be opened at this time without breaking a 
current. The rectifying action is desirable because it 
prevents the conduction current from actually reversing, 
it insures essentially Zero conduction current flow, and 
tends to increase the time that the conduction current is 
Zero. 

FIGURE 5 illustrates the manner in which the Hall cur 
rent jx will vary. In FIGURE 5 it is assumed that the 
load switches are closed and the Hall current switch is 
open. The Hall current switch is closed at time ts. In 
order that the conduction current drop to zero Subsequent 
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to time ts, it is necessary that wt and the circuit elements 
be chosen such that the Hall current ix at time to be at 
least equal to and preferably greater than 

uB 
7 

in order that the conduction current iy be reduced to 
Zero. The required values of the circuit parameters will 
depend upon the circumstances under which it is desired 
to operate and can be found by straightforward transient 
circuit analysis. As has been previously pointed out, the 
values of ot, the inductance, and the capacitance must 
be selected such that the initial overshoot of the Hall cur 
rent at time to cuts off or materially reduces the flow of 
conduction current across the generator duct. The time 
available for opening the load switches is determined by 
the relation of jx at time is to 

Thus, ifix2 at time t is just equal to 

- uB 
7 

essentially zero time is available to open the load switches. 
On the other hand, the time available to open the load 
switches is increased in proportion to the amount that 
jx at time to is made greater than 

-Y-uB 
1. 

The foregoing requires that wit be generally greater than 
about 4 or 5. Provision of a wt greater than about 4 
or 5 greatly facilitates the design and operation of the 
load switches, since they may be opened under Zero cur 
rent conditions. 
Attention is now directed to FIGURE 6, which illus 

trates another arrangement for reducing the conduction 
current to zero. The arrangement shown in FIGURE 6 
is identical to that shown in FIGURE 4 with the excep 
tion of the Hall current circuit between electrodes 23a 
and 23d exterior of the duct. As shown in FIGURE 6, 
the tank circuit of FIGURE 4 is omitted, and the Hall 
current switch 31 of FIGURE 4 is replaced by a double 
pole, double throw, reversing switch 51. The electrodes 
23a and 23d are connected to respectively terminals 52 
and 53 of switch 51, as are switch arms 54 and 55 A 
capacitor 56 is connected across terminals 57 and 58 of 
switch 5, Terminal 61 is connected to terminal 57, and 
the remaining terminal 62 is connected to terminal 58 
in conventional manner, such that as Switch 5 is thrown 
from one position to the other the connection of capaci 
tor 56 to electrodes 23a and 23d is reversed. Thus, as 
sume that the load switches 26a-26d are closed and switch 
51 is open, i.e., the Hall current circuit is open and ca 
pacitor 56 is not connected to electrodes 23a and 23d. 
When switch 51 is closed in one direction, capacitor 56 
will be charged to the full Hall potential. Obviously, after 
the charge on capacitor 56 reaches the full Hall potential, 
no further current will flow in the Hall current circuit. 
If now switch 51 is thrown in the opposite direction, the 
connection of capacitor 56 to electrodes 23a and 23d will 
be reversed. Upon reversal of switch 51 the charge on 
capacitor 56, which is substantially equal to the Hall po 
tential, is connected in series aiding with the Hall poten 
tial. Thus, a Hall current will momentarily be permitted 
to flow which may be up to twice as big as the Hall cur 
rent drawn in the apparatus illustrated in FIGURE 2, 
For the arrangement illustrated in FIGURE 6 the value 
of wt need not be as high as that required, for example, 
by the arrangement illustrated in either FIGURE 2 or 
FIGURE 4. Thus, if wT is sufficiently high, such as, for 
example, greater than about 2, the flow of Hall current 
resulting from reversal of switch 51 will reduce the con 
duction currentiy to zero for the same reasons discussed 
in connection with FIGURE 4. Also, for the reasons 
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10 
discussed in connection with FIGURE 4, a rectifying ac 
tion in the conduction current circuits is desirable. When 
capacitor 56 has been charged up in the reverse direction 
due to the reversal of switch 51, returning switch 51 to 
its original position will produce another momentary 
cutoff of the conduction current iy. The duration of 
cutoff of the conduction current iy is determined by the 
values of the capacitor 56, o, and the load impedances. 
Again, the required values of circuit parameters for a 
specific application can be found by straightforward tran 
sient circuit analysis. 
Assuming resistive circuits, FIGURE 7 illustrates the 

manner in which the conduction current iy, Hall current 
ix, and Hall potential Ex will vary for the various posi 
tions of the Hall current switch 51 and the load switches 
26a-26d discussed immediately hereinabove. Thus, upon 
reversal of the connection of capacitor 56 to electrodes 
23a and 23d by actuation of the Hall current switch 51 
from one position to another at time t the conduction 
currentiy will tend to reverse as suggested by the negative 
portion of the curve iy. The presence of a rectifying ac 
tion will eliminate this negative portion. Simultaneously 
at time t the Hall current ix will increase from zero to 
its maximum value and thereafter decrease at a rate deter 
mined by the charge on capacitor 56 and the magnitude 
of the Hall potential Ex between electrodes 23a and 23d. 
Also, at time t the Hall potential Ex drops from its nor 
mal or steady state value to a negative value and thereafter 
increases in a positive direction. If now the load switches 
26a-26d are opened at time ts, the load current is fixed 
at zero, and the Hall current ix drops rapidly as shown 
due to the removal of the Hall potential. The Hall cur 
rent jx that flows after the load switches are opened is 
due to and controlled by the charge on capacitor 56. The 
Hall potential Ex, of course, continues to rise from a nega 
tive value toward zero, and its rate of rise is determined 
by the flow of Hall current. 

If the load switches 26a–26d are closed at time t, the 
conduction current iy and the Hall potential Ex rapidly 
rise to their steady state values. Thus, the flow of Hall 
Current ix through capacitor 56 rapidly decreases from a 
value less than its value at time t. 
The curves of voltage and current illustrated in FIG 

URE 8 show the relation and manner of variation of the 
conduction current iy, Hall current ix, and Hall poten 
tial Ex for reversal of the Hall current switch 51 without 
actuation of the load switches 26a-26d. 

Inspection of the curve for the conduction current iy 
in FIGURE 8 will show that if, for example, the polarity 
of the conduction current is alternately reversed with re 
spect to the load during the time between about time t 
and to a current output waveform may be obtained that 
approaches that of a sine wave. This may be accom 
plished, for example, by use of an electrode arrangement 
and output circuit described hereinafter in connection with 
FIGURE 9. 
With reference now to FIGURE 9, there is shown an 

arrangement similar to that illustrated in FIGURE 6. 
However, several important differences should be noted. 
Firstly, it should be noted that the electrodes for accom 
modating conduction current are comprised of two groups 
of oppositely disposed electrodes designated generally by 
the numbers 71 and 72. Group 71 is comprised of elec 
trodes 73a–73c and 74a–74c and group 72 is comprised 
of electrodes 75a-75c and 76a-76c. 

Next, it should be noted that separate terminal elec 
trodes, designated by the numbers 77, 78, and 79, com 
prised of a pair of oppositely disposed electrodes parallel 
to the magnetic field are associated with the groups of 
electrodes 71 and 72. The terminal electrodes 77, 78, 
and 79 accommodate the flow of Hall current. Directing 
attention to FIGURE 10, it will be noted that the terminal 
electrode 77 may be comprised of a pair of interconnected 
electrode segments 81 and 82 carried in respectively op 
posite sidewalls 83 and 84 of the duct perpendicular to 
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the magnetic field. Thus, electrode segments 8 and 82 
are positioned parallel to the magnetic field and perpen 
dicular to the direction of plasma flow. Terminal elec 
trodes 78 and 79 may be essentially identical to terminal 
electrode 77. Terminal electrode 77 is positioned up 
stream of electrodes 73a and 74a, and terminal electrode 
79 is positioned downstream of electrodes 75c and 76c. 
Terminal electrode 78, however, is positioned intermedi 
ate electrodes 73c, 74c, and 75a, 76a. Terminal electrode 
78 thus separates the electrodes for accommodating con 
duction current into two groups as and for the purposes 
hereinafter described. All of the electrodes, whether for 
accommodating conduction current or Hall current, are 
insulated from the duct. Further, the terminal electrodes 
may be comprised of a greater number of electrode Seg 
ments than that shown or of annular rings Suitably Sup 
ported within and insulated from the duct. However, 
where a ring-type terminal electrode or its equivalent is 
used, it must be positioned along a plane of equal poten 
tial within the generator to prevent internal shorting of the 
generator. A complete discussion of such terminal elec 
trode configurations may be found in my patent applica 
tion Serial Number 32,969, filed May 5, 1960, to which 
reference is made. 

Next, it should be noted that the Hall current reversing 
switch 51 of FIGURE 6 is replaced by a single pole, 
double throw Hall current switch 85 having three termi 
nals, 86, 87, and 88. Terminal 87 of the single pole, 
double throw Hall current switch 85 is connected to the 
intermediate terminal electrode 78 through a capacitor 
89 and conductor 91. Terminal 86 is connected through 
conductor 92 to terminal electrode 77, and terminal 88 
is connected through conductor 93 to terminal electrode 
79. Electrodes 73a and 74a are connected through a 
load switch. 94a to a primary winding 95a of an output 
circuit comprising a multi-winding transformer, generally 
designated 96, having common a secondary winding 97 
for delivering A.C. power. In a similar manner, elec 
trode segments 73b and 74b are connected through an 
other load switch. 94b to another primary winding 95b. 
The primary winding 95b is also coupled with the sec 
ondary winding 97 in time-phase relationship with the 
primary winding 95a. The other opposed pairs of elec 
trode segments are similarly connected to separate load 
switches and primary windings, as illustrated. The dots 
associated with the primary windings 95a-95c and 99a 
99c of transformer 96 indicate reversal of the polarity of 
these windings. Thus, a current induced in the secondary 
winding 97 by primary windings 95a-95c will be opposite 
in polarity to that induced in the secondary winding by 
primary windings 99a-99c. The connection of the Hall 
current and load switches to suitable actuating means, 
designated by the number 101, suggests that these switches 
may be actuated in timed relationship one with another. 
The principle of operation of the arrangement illus 

trated in FIGURE 9 is similar to that described in con 
nection with FIGURE 6. Thus, assume that load switches 
94a–94c are closed, that load switches 98a–98c are open, 
that the Hall current switch 85 is connected between 
terminals 87 and 88, and that there is no charge on capac 
itor 89. If the load switches 98a–98c are now closed, 
a charge will build up on capacitor 89 at the same time 
that the current through load switches 98a-98c increases. 
If the Hall current Switch 85 is now thrown to its other 
position or terminal 86, capacitor 89 will be connected 
between the intermediate terminal electrode 78 and ter 
minal electrode 77 and the charge on capacitor 89 will 
be connected in series aiding with the Hall potential 
between the aforementioned terminal electrodes. Thus, 
a Hall current will be permitted to flow, for example, 
between terminal electrodes 77 and 78, which may be 
up to twice as big as the Hall current that would be drawn 
if terminal electrodes 77 and 78 were merely short cir 
cuited. Due to the flow of Hall current between the 
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aforementioned terminal electrodes, the conduction cur 
rent between electrodes 73a-73c and 74a-74c is reduced. 
Load switches 94a–94c are now opened. The load 
Switches 94a-94c may remain open, for example, for 
about one-half cycle of the desired period of the alter 
nating current output. The load switches 94a–94c are 
then closed and a charge builds up on capacitor 89 due 
to the potential gradient between terminal electrodes 77 
and 78. The polarity of this new charge on capacitor 89 
will be reversed from that of the previous charge. After 
the potential on capacitor 89 has reached a suitable level, 
the Hall current switch 85 is thrown from terminal 86 to 
terminal 88 to reduce the current flowing through load 
switches 98a–98c. Thereafter, load switches 98a-98c may 
be opened to repeat the cycle. The current induced in 
the secondary winding 97 when load switches 98a-98c 
are closed is 180 out of phase with the current pre 
viously induced therein by the flow of current in primary 
windings 95a-95c. Although a limited amount of over 
lap is present in the flow of current through the primary 
windings, it will now be evident that an alternating cur 
rent output is available at the secondary winding. 
In view of the preceding discussion, it will be apparent 

that the electrode arrangement and output circuit illus 
trated in FIGURE 9 may be modified to utilize the 
switching arrangement illustrated in FIGURE 2 or FIG 
URE 4. 

It will now be obvious that the present invention is 
subject to various modifications and may be utilized in 
a number of different ways. For example, the present 
invention may be utilized to take an MHD generator 
on or of the line, vary its output current, or produce 
alternating current. In short, it may be used to control 
an MHD generator. Further, separate terminal elec 
trodes of various construction may be utilized or certain 
of the electrodes for accommodating conduction current 
may also function as terminal electrodes. Electrode 
arrangements for accommodating conduction current 
may be repeated to provide, for example, separate load 
circuits or an alternating current output. The load 
switches may be actuated in timed relationship with the 
Hall current switch for certain purposes, or the Hall 
current switch alone may be actuated. Also, the elec 
trodes for accommodating conduction current need not 
necessarily be constructed or connected as shown and 
described herein. The present invention is equally useful 
with electrode arrangements, for example, as shown and 
described in the patent applications to which reference 
has previously been made. In these cases, where it is 
desired, for example, to take an MHD generator on or off 
the line, the Hall current switch would function to short 
out the load, contrary to accepted practice or what one 
Would expect. Also, when the electrodes for accommo 
dating conduction current are connected in series, the 
number of load Switches need not necessarily equal the 
number of pairs of oppositely disposed electrodes. 
The various features and advantages of the invention 

are thought to be clear from the foregoing description. 
Various other features and advantages not specifically 
enumerated will undoubtedly occur to those versed in 
the art, as likewise will many variations and modifica 
tions of the embodiments of the invention illustrated, 
all of which may be achieved without departing from 
the Spirit and scope of the invention as defined by the 
following claims. 

1. In combination, first means for conveying an elec 
trically conductive fluid; means for establishing magnetic 
flux through said first means at an angle to the direction 
of flow of the buid; a plurality of discrete electrodes 
spaced from each other within said first means, the con 
nection in circuit of said plurality of electrodes allowing 
a potential gradient within the fluid in the direction of 
flow; and means for selectively reducing said potential 
gradient to about zero. 
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2. In combination, first means for conveying an elec 
trically conductvie fluid; means for establishing magnetic 
flux through said first means at an angle to the direction 
of flow of the fluid; a plurality of discrete electrodes 
spaced from each other within said first means, the con 
nection in circuit of said plurality of electrodes allowing 
a potential gradient within the fluid in the direction of 
flow; and means for selectively providing substantially a 
short circuit of said potential gradient. 

3. In combination, first means for conveying an elec 
trically conductive fluid; means for establishing magnetic 
flux through said first means at an angle to the direction 
of flow of the fluid; a plurality of discrete electrodes 
spaced from each other within said first means, the flow 
of current through said plurality of electrodes allowing 
a potential gradient within the fluid in the direction of 
flow; and means for selectively providing substantially 
a short circuit of said potential gradient for controlling 
the current flow through said plurality of electrodes. 

4. In a device for generating electric power wherein 
a magnetohydrodynamic generator employs an electrical 
ly conductive fluid having a potential gradient within 
the fluid in the direction of flow, the combination with 
said generator of means for selectively providing sub 
stantially a short circuit of at least a portion of said po 
tential gradient. 

5. In a device for generating electric power wherein 
a magnetohydrodynamic generator employs an electrical 
ly conductive fluid having a potential gradient within the 
fluid in the direction of flow, the combination with said 
generator of means including switching means for pro 
viding substantially a short circuit of at least a portion 
of said potential gradient. 

6. In a device for generating electric power wherein a 
magnetohydrodynamic generator employs an electrically 
conductive fluid having a potential gradient within the 
fluid in the direction of flow, the combination with said 
generator of means for selectively providing substantially 
a short circuit external of said fluid of at least a portion 
of said potential gradient, said means including switching 
CaS. 

7. In a device for generating electric power wherein 
a magnetohydrodynamic generator employs a duct for 
conveying a stream of electrically conductive fluid hav 
ing a potential gradient in its direction of flow, means 
for establishing a magnetic flux through said duct nor 
mal to the direction of flow of said fluid, and opposed 
electrodes within said duct aligned perpendicularly to the 
magnetic flux and the direction of flow of the fluid, the 
combination with said generator of means for selectively 
providing external of said fluid substantially a short cir 
cuit of at least a portion of said potential gradient. 

8. In a device for generating electric power wherein a 
magnetohydrodynamic generator employs a duct for con 
veying a stream of electrically conductive fluid having a 
potential gradient in its direction of flow, means for estab 
lishing a magnetic flux through said duct normal to the 
direction of flow of said fluid, and opposed electrodes 
within said duct aligned perpendicularly to the magnetic 
flux and the direction of flow of the fluid, the combi 
nation with said generator of means including first switch 
ing means for selectively providing external of said fluid 
substantially a short circuit of at least a portion of said 
potential gradient; and second switching means connected 
in series with certain of said opposed electrodes. 

9. In a device for generating electric power wherein 
a magnetohydrodynamic generator employs a duct for 
conveying a stream of electrically conductive fluid hav 
ing a potential gradient in its direction of flow, means 
for establishing a magnetic flux through said duct nor 
mal to the direction of flow of said fluid, and opposed 
electrodes within said duct aligned perpendicularly to the 
magnetic flux and the direction of flow of the fluid, the 
combination with said generator of means including first 
switching means for selectively providing external of said 
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14 
fluid substantially a short circuit of at least a portion of 
said potential gradient; second switching means connected 
in series with at least two opposed electrodes; and means 
for actuating said first and second switching means in 
timed relationship. 

10. In a device for generating electric power wherein a 
magnetohydrodynamic generator employs a duct for con 
veying a stream of electrically conductive fluid having a 
potential gradient in its direction of flow, means for estab 
lishing a magnetic flux through said duct normal to the 
direction of flow of said fluid, and opposed electrodes 
within said duct aligned perpendicularly to the magnetic 
flux and the direction of flow of the fluid, the combina 
tion with said generator of means including first switch 
ing means for selectively providing external of said fluid 
substantially a short circuit of at least a part of said po 
tential gradient; second switching means connected in 
series with selected pairs of opposed electrodes; and means 
for actuating said first and second switching means in 
timed relationship. 

11. In combination, first means for conveying an elec 
trically conductive fluid; means for establishing magnetic 
flux through said first means at an angle to the direction 
of flow of the fluid; a plurality of discrete and opposed 
electrodes spaced from each other within said first means 
and connected in circuit, the connection in circuit of op 
posed electrodes establishing a potential gradient within 
the fluid in the direction of flow; means for selectively 
providing substantially a short circuit of at least a portion 
of said potential gradient; and switching means con 
nected in series with selected pairs of opposed electrodes. 

12. In combination, first means for conveying an elec 
trically conductive fluid; means for establishing magnetic 
flux through said first means at an angle to the direction 
of flow of the fluid; a plurality of discrete electrodes 
spaced from each other within said first means, the con 
nection in circuit of said plurality of electrodes establish 
ing a potential gradient within the fluid in the direction 
of flow; first means for selectively providing substan 
tially a short circuit of different portions of said potential 
gradient; switching means connected in series with se 
lected pairs of opposed electrodes; and second means for 
actuating said first means and said switching means in 
timed relationship. 

13. In a magnetohydrodynamic generator the combi 
nation comprising: a duct for conveying a stream of elec 
trically conductive plasma; first means for establishing 
a magnetic flux through said duct substantially normal 
to the direction of flow of the plasma; opposed electrodes 
within said duct and aligned perpendicularly to the mag 
netic flux and the direction of flow of the plasma, each 
of said electrodes comprising discrete segments whereby 
current flow Substantially perpendicular to the magnetic 
flux and the direction of flow of the plasma between the 
opposed segments establishes a potential gradient within 
the plasma in the direction of flow; second means in 
cluding Switching means for causing said potential gradi 
ent to at least momentarily decrease; and circuit inter 
rupting means connected in series with selected pairs of 
opposed electrodes. 

14. In a magnetohydrodynamic generator the combi 
nation comprising: a duct for conveying a stream of elec 
trically conductive plasma; first means for establishing 
a magnetic flux through said duct substantially normal to 
the direction of flow of the plasma; opposed electrodes 
within said duct and aligned perpendicularly to the mag 
netic flux and the direction of flow of the plasma, each 
of Said electrodes comprising discrete segments whereby 
current flow Substantially perpendicular to the magnetic 
flux and the direction of flow of the plasma between the 
opposed segments establishes a potential gradient within 
the plasma in the direction of flow; second means includ 
ing switching means for permitting at least momentary 
current flow within said plasma parallel to the direction 
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of plasma flow; and circuit interrupting means connected 
in series with selected pairs of opposed electrodes. 

15. In a magnetohydrodynamic generator the combina 
tion comprising: a duct for conveying a stream of elec 
trically conductive plasma; first means for establishing a 
magnetic flux through said duct substantially normal to 
the direction of flow of the plasma; opposed electrodes 
within said duct and aligned perpendicularly to the mag 
netic flux and the direction of flow of the plasma, each 
of said electrodes comprising discrete segments whereby 
conduction current flow between the opposed segments 
establishes a Hall potential within the plasma in the 
direction of flow; second means including switching means 
for permitting sufficient Hall current to flow at least 
momentarily to reduce conduction current; and circuit in 
terrupting means connected in series with selected pairs 
of opposed electrodes to open circuit the conduction cur 
ret, 

16. The combination as defined in claim 15 wherein the 
second means additionally includes a tank circuit. 

17. The combination as defined in claim 15 wherein 
the second means is coupled to different portions of the 
Hall potential. 

18. The combination as defined in claim 15 wherein 
said second means is connected between terminal electrode 
Segments. 

19. The combination as defined in claim 15 addition 
ally including terminal electrodes, said terminal electrodes 
Separating the electrode segments into groups, said sec 
ond means being coupled to said terminal electrodes; 
and means for actuating said second means and said cir 
cuit interrupting means in timed relationship. 

20. In a magnetohydrodynamic generator the combi 
nation comprising: a duct for conveying a stream of elec 
trically conductive plasma; first means for establishing a 
magnetic flux through said duct substantially normal to 
the direction of flow of the plasma; opposed electrodes 
within Said duct and aligned perpendicularly to the mag 
netic flux and the direction of flow of the plasma, each 
of said electrodes comprising discrete segments whereby 
conduction current flow between the opposed segments 
establishes a Hall potential within the plasma in the direc 
tion of flow; second means for permitting Hall current to 
flow, Said second means including a source of potential 
and means for connecting said source of potential in series 
aiding across at least a selected portion of said Hall po 
tential to reduce conduction current within said selected 
portion to about Zero; and second circuit interrupting 
means connected in series with selected pairs of opposed 
electrodes. 

21. The combination as defined in claim 20 wherein 
said source of potential is a capacitor and said means for 
connecting said source of potential in series aiding is a 
reversing switch. 

22. The combination as defined in claim 20 wherein 
said second means includes a source of potential and 
means for connecting said source of potential in series 
aiding across different portions of said Hall potential for 
reducing conduction current within said different portions 
to about zero; and additionally including means for actu 
ating said second means and circuit interrupting means 
in timed relationship. 

23. In a device for generating electric power wherein 
a magnetohydrodynamic generator which generates elec 
trical power by movement of electrically conductive fluid 
relative to magnetic field employs a plurality of discrete 
electrodes spaced from each other, the combination with 
said generator of means for selectively providing sub 
stantially a short circuit between certain of the electrodes 
longitudinally of the generator, 
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24. The method of controlling the flow of conduction 

current within a stream of plasma flowing through a mag 
netic field at an angle to the direction of flow of the 
plasma comprising: selectively causing current to flow 
longitudinally through the plasma. 

25. The method of controlling the flow of conduction 
current within a stream of plasma flowing through a 
magnetic field at an angle to the direction of flow of the 
plasma and having a Hall potential in the direction of 
flow comprising: selectively permitting Hall current to flow 
longitudinally through the plasma. 

26. The method of controlling the flow of conduction 
current within a stream of plasma flowing through a 
magnetic field at an angle to the direction of flow of 
the plasma and having a Hall potential in the direction of 
flow comprising: selectively short circuiting the Hall 
potential. 

27. The combination as defined in claim 26 and addi 
tionally including the step of interrupting the conduction 
current subsequent to short circuiting of the Hall poten 
tial. 

28. The method of controlling the flow of conduction 
current within a stream of plasma flowing through a 
magnetic field at an angle to the direction of flow of the 
plasma and having a Hall potential in the direction of flow 
comprising: selectively substantially short circuiting the 
Hall potential at least momentarily through a source of 
potential connected in series aiding with said Hall poten 
tial. 

29. The method of controlling a magnetohydrodynamic 
generator having a duct through which flows a stream 
of electrically conductive plasma, means for establishing 
magnetic flux through the plasma perpendicularly to its 
direction of flow, and opposed segmented electrodes with 
in the duct between which conduction current flows sub 
stantially mutually perpendicular to the direction of plasma 
flow and the magnetic flux, a Hall potential normally exist 
ing within the plasma in the direction of flow compris 
ing: substantially short circuiting at least a portion of said 
Hall potential; thereafter interrupting the flow of conduc 
tion current disposed within said short circuited portion 
of the Hall potential; and thereafter removing said short 
circuit. 

30. The method of controlling a magnetohydrodynamic 
generator having a duct through which flows a stream of 
electrically conductive plasma, means for establishing 
magnetic flux through the plasma perpendicularly to its 
direction of flow and opposed segmented electrodes with 
in the duct between which conduction current flows sub 
stantially mutually perpendicular to the direction of 
plasma flow and the magnetic flux, a Hall potential nor 
mally existing within the plasma in the direction of flow 
comprising: causing a current to flow longitudinally 
through at least a portion of the plasma sufficient to at 
least reduce conduction current in said portion; and in 
terrupting said conduction current in said portion of 
the plasma when the longitudinal current flow is about 
maximum. 
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