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This invention relates to magnetohydrodynamic gen 
erators for the production of electrical power. A mag 
netohydrodynamic generator is a device which includes 
a channel containing one or more pairs of spaced elec 
trodes arranged transversely to the channel axis and 
means for establishing a magnetic ?eld through the chan 
nel and spaced electrodes, also in a direction transverse 
to the channel axis. Hot ionized working gas is caused 
to ?ow at high velocity through the channel in an axial 
direction ‘between the pairs of electrodes and magnetic 
?eld and causes an electrical potential to be produced 
at these electrodes. The ionization of the working gas 
can be augmented by admixing suitable substances there 
with in order to obtain a higher electric conductivity 
which is most desirable. 
Two general types of magnetohydrodynamic generators 

are known, namely, those operating on an “open” cycle 
and those operating on a “closed” cycle. With closed 
cycle operation, the working gas, together with the addi 
tive substance, is circulated in a closed path, the gas 
being heated, then passed through the channel contain 
ing the electrodes and magnetic ?eld and then reheated 
prior to passing it once again through the channel. In 
such a system, obviously none of the working gas or 
additive is lost and hence, economic factors therefore 
play a minor part. In constructing such a closed-circuit 
generator system, one is therefore guided by physical 
and chemical viewpoints. 

In order to avoid the danger of corrosion within the 
generator, which is particularly great at the high gas 
temperatures which are used, an inert gas is selected 
as the working gas, and this is preferably a rare gas 
known also as a “noble” gas. Theoretically, any ele 
ment from the ?rst to the third group of the periodic 
table can be used as the additive substance but the use 
of cesium is preferred because of its low ionization po 
tential and also for other reasons. The disadvantage 
of a magnetohydrodynamic generator operating with a 
closed gaseous circuit is that the heat supply to the work 
ing gas must be effected by means of heat exchangers or 
by atomic energy at a very high temperature level and 
it is therefore technically di?’icult to realize. 
With an “open” cycle type of generator operation, 

new working gas is constantly produced by combustion 
and fed into the channel of the generator. The substance 
added to the working gas to raise its conductivity leaves 
the generator plant together with the waste working gases. 
The possibility that the additive is deposited on the post 
conneced heated exchangers has already been taken into 
consideration but the amounts of the additive recover 
able in such manner are undoubtedly small. It is thus 
necessary to look for utmost economy in selection of 
the additive. This leads to use of potassium compounds 
which impart a high electrical conductivity to the work 
ing gas even in relatively low concentration. Other ad 
ditives have not yet been suggested since either their unit 
cost is too high or they must be used in very large 
quantities, which frequently entails other disadvantages, 
in addition to the increase in cost. The obvious dis 
advantage of operating the generator on an “open” cycle 
is that the additives are lost, and they must therefore 
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be most sparingly, so that the degree of electrical con 
ductivity achieved in the Working gas remains below the 
physically possible maximum. 

The object of the present invention is to provide 
an improved gas plant arrangement for supplying an 
additive-supplemented hot working gas to the gas chan 
nel of a magnetohydrodynamic generator which combines 
the advantages of magnetohydrodynamic generators 
operating on “closed” and “open” cycles while, at the 
same time, avoiding the disadvantages inherent with each 
type of operation and which have already been explained. 
The objective of the invention is attained by means of 
a modi?ed i.e. “semi-open” operating cycle which is 
essentially half closed and half open. The hot working 
gas operates on an “open” cycle in that it is discharged 
as waste to atmosphere after passing once through the 
gas channel of the generator. The additive to the 
working gas for increasing its. electrical conductivity 
operates on a “closed” cycle in that it is added to the 
hot working gas in advance of that part of the gas chan- ' 
nel in which the electrodes and magnetic ?eld produc 
ing components are located and recovered from the work 
ing gas thereafter for recirculation through the gas 
channel and generator. 
One practical embodiment for the invention is shown 

in the accompanying drawings: 
FIG. 1 is a schematic view of the improved generator 

system; and 
FIG. 2 is a transverse section through the gas channel 

on line 2—2 of FIG. 1. 
With reference now to the drawings, the magnethydro 

dynamic generator comprises an elongated tubular duct 
or channel 1 through which is passed a hot working 
gas 2 produced by combustion in a combustion chamber, 
not shown, and which is supplmented by an additive 3 
that serves the purpose of ionizing the gas and hence, 
raising its electrical conductivity. The additive can be 
selected from any element from the ?rst to the third 
group of the periodic table in any amount desired, and 
can be either in pure form or as part of a compound. 

Located within channel 1 which may be established by 
a rectangularly con?gured duct are the other components 
essential to a generator of the magnetohydrodynamic 
type. These include the spaced electrode plates 4 located 
on one pair of opposite walls of the rectangular duct 1 
and a magnetic ?eld indicated by the letter H which 
passes through the other pair of opposite side walls of 
the duct and which has a direction transverse to the 
direction of ?ow of the hot working gas through the 
channel as shown in FIG. 2. During operation of the 
generator there occurs between electrode plates 4 a direct 
voltage E having a magnitude which depends, among 
other things, on the gas temperature, its velocity and 
ionization, and the strength of the magnetic ?eld. After 
the Working gas 2 supplemented by the additive 3 passes 
through that part of the channel containing the electrodes 
4 giving off energy, it is cooled as far as possible by 
downward ?ow through a heat exchanger 5 located 
in one vertical leg 6 of a U-shaped part of the channel. 
This heat exchanger can constitute a part of a steam 
turbine plant, for example, its steam generator, or it 
can be used for preheating the fuel and the combustion 
air for the magnetohydrodynamic generator itself, or it 
can be a component of any other useful system. 

After the working gas and additive pass the heat ex 
changer 5, they ?ow upward through a gas washer 7 to 
cated in the other vertical leg 8 of the U-shaped channel 
portion. This gas washer can be a gas scrubbing plant 
of known design and the necessary wash water can be 
supplied through a spray nozzle indicated at 9. The ad 
ditive which is thus separated from the working gas in 
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the gas Washer unit 7 accumulates as an aqueous solu 
tion in the sump 10 located at the lowest point of the U 
shaped channel port-ion. The heat exchanger 5 is cleaned 
periodically by means of a spray nozzle 11 and this solu- ' 
tion likewise accumulates in the sump 10. The working 
gas cleansed in the gas washer 7 of the additive is then 
permitted to escape to atmosphere through the outlet 12. 
The wet gas puri?cation which has been described has 

the advantage, compared to an electrical gas ?lter system, 
in that it utilizes the hygroscopic property of many ad 
ditives. The approximately saturated solution of the 
additive 3 is liberated by simple ?ltration of combustion 
residues and other insoluble impurities in ?lter 1'4 and 
then fed again, as shown in FIG. 1 of the drawing, to 
the working gas in advance of the‘ electrode plates 4 in 
through pipe 15 with the aid of pump-13. Introduction 
of the additive together with the fuel or the combustion 
.air in the combustion chamber which produces the hot 
working gas is also possible. A‘ 
By analogy to terminology vused in'gas turbine engi 

neering, the improved magnetohydrodynamic generator 
‘according to the invention thus can be said to operate on 
a “semi-open” cycle because the working gas is con 
ducted in a single passage only through the gas channel 
of the generator and is then discharged as waste to the 
atmosphere, while the additive, after passing through the 
gas channel, is removed from the working gas by means 
of a gas scrubbing plant and thenadded once again to 
fresh working gas so that it, in effect, is recirculated over 
and over again in a closed cycle through the channel with 
out appreciable loss. ' I 

Due to the recovery of the additive, the unavoidable 
losses thereof are very small. Economical considerations 
thus play only a minor role, and any desired ‘additive, all 
elements from the ?rst to the third groups of the periodic 
system being suitable, can be used in any amount that is 
necessary to achieve the optimum electrical conductivity 
of the hot working gas. Both cesium compounds and po 
tassium compounds which have been used exclusively 
prior to this invention, and which can now be em 
ployed in higher concentrations, can be used with the 
invent-ion, as well as other substances characterized by 
better corrosion properties. These latter have not been 
considered practical prior to this invention because their 
ionization potential is higher than that of cesium or 
potassium and hence, must be added to the working 
gas in larger quantities. 

In conclusion, the improved magnetohydrodynamic 
generator operating on a “semi-open” cycle is similar 
in its design to the generator operating on an “open” 
cycle, but it also has the advantages of the generator op 
erating on a “closed” cycle. In the selection of the ad 
ditive substance, the cost problem is no longer of primary 
consideration. Both its physical and chemical properties 
can be utilized to a greater extent and the entire genera 
tor plant can be designed according to new points of view 
so that achievement of an optimum mode of operation 
‘becomes more nearly possible. The improved magneto 
hydrodynamic generator operating on the new “semi 
iopen” cycle is thus not only equivalent to the “closed” 
and “open” cycle types but it also proves superior to 
them for the reasons which have been explained. 

I claim: 
1. In a magnetohydrodynamic generator for generation 

of electric power, the combination comprising a gas chan 
nel through which ?ows a high velocity hot working gas 
to which is added an element in pure form or as a com~ 
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4 
pound selected from the ?rst to the third group of the 
periodic table for ionizing the gas, spaced electrodes lo 
cated in said channel for taking off the generated current, 
a magnetic ?eld extending across said channel at said 
electrodes and transverse to the direction of gas ?ow 
there-through, a gas cleansing unit located in a portion 
of said channel on the downstream side of said electrodes 
and magnetic ?eld for removing said added element, a 
collecting device located at the lowest point of said chan 
nel for collecting the element removed from the working 
gas, and means returning the element from said collect 
ing device to fresh hot working gas at the upstream side 
‘of said electrodes and magnetic ?eld, said working gas 
being discharged as waste after leaving said cleansing 
unit. 

. 2;. In a magnetohydrodynamic generator for generation 
of electric power, the combination comprising -a gas chan 
nel through which ?ows a high velocity hot working gas 
to which is added an element in pure form or as a com 
pound selected from the ?rst to the third group of the 
periodic table for ionizing the gas, spaced electrodes lo 
cated in said channel for taking off the generated current, 
a magnetic ?eld extending across said channel at said 
electrodes and transverse to the direction of gas ?ow 
therethrough, a gas cleansing unit located in a portion 
of said channel on the downstream side of said elec 
trodes and magnetic ?eld for removing said added ele 
ment, and a gas cooling device placed in the ?ow path 
“of said working gas following said electrodes and mag 
netic ?eld and in advance of said gas cleansing unit, said 
working gas being discharged as waste after leaving said 
gas cleansing unit. 

3. In a magnetohydrodynamic generator for generating 
electric power, the combination comprising a gas channel 
through which ?owsa high velocity hot working gas to 
which is added an element having hygroscopic properties, 
said element being in pure form or as a compound se 
lected from the ?rst to the third group of the periodic 
table for ionizing the gas, spaced electrodes located in 
said channel for taking off the generated current, a mag 
netic ?eld extending across said channel at said elec 
trodes and transverse to the direction of gas ?ow there 
through, a gas washer unit located in a portion of said 
channel on the downstream side of said electrodes and 
magnetic ?eld for removing said added hygroscopic ele 
ment, and a gas cooling device placed in the ?ow path 
of said working gas following said electrodes and mag 
netic ?eld and in advance of said gas washer unit, said 
working gas being discharged as waste after leaving said 
gas washer unit. 
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