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This invention relates to gas discharge apparatus of the 
kind in which an electrically continuous liner is provided 
between the wall of a torus and a pulsed ring discharge 
induced within the torus, the electrical resistance round 
the large circumference of the liner being made large 
compared with that of the discharge. An apparatus of 
this kind, for research into the production of controlled 
thermonuclear reaction, is described in the speci?cation 
of copending application Serial No. 743,273, ?led June 
20, 1958. The particular embodiment described in said 
speci?cation uses a liner made of corrugated material to 
increase its effective length. 

The present application is 'a continuation-in-part of 
copending application Serial No. 766,935, ?led October 
13, 1958, and now abandoned. 
In apparatus of the Ikind set forth, short-wave spatial 

instabilities of the discharge channel can becontrolled 
‘ by the application of an axial magnetic stabilising ?eld 
which is trapped within the discharge channel as the latter 
constricts in cross-section after initiation. With the afore 
mentioned type of liner, however, any applied axial ?eld 
existing outside the liner, e.g. between liner and torus, 
continues to leak rapidly into the liner after the ?eld 
within the liner has been trapped by the discharge. This 
leakage of axial ?eld ‘into the space between liner and dis 
charge tends to upset the spatial stability of the discharge 
channel and it is an object of the present invention to re 
duce the leakage rate of the axial ?eld into the liner. 
According to the present invention in’ apparatus of the 

kind set forth, the high-resistance liner is provided with 
circumferential conducting means around its small cir 
cumference ‘adapted when energised to produce a mag 
netic ?eld which opposes the entry \of an applied axial 
magnetic ?eld into the liner. 
The conducting means may comprise a plurality of 

closed ‘conductors adapted to increase the conductivity 
of the liner around its small circumference, whereby the 
axial ?eld in trying to enter the liner induces currents in 
the closed conductors which produce an opposing ?eld. 
The liner may be of the corrugated type, said conduc 

tors being arranged to lie within the corrugations. Said 
conducting meansmay be external to the liner. 
To enable the nature of the present invention to be 

more readily understood attention is directed by way of 
example to the accompanying drawings wherein: 
FIG. 1 is an enlarged view of the section of the ap 

paratus shown in FIG. 3 between the lines A—A and 
B—B therein. 
FIG. 2 is an elevation of one of the conductors to a' 

different scale. 
FIG. 3 is a diagrammatic cross-sectional plan view of 

the gas discharge apparatus described in the aforemen 
tioned speci?cation modi?ed in accordance with the pres 

2 
ent invention to include circumferential conductors on the 
corrugated liner. 

Referring ?rstly to FIG. 1, the drawing shows part of 
a corrugated liner I mounted within a torus having thick 
electrically conducting walls 2. An axial magnetic ?eld 
applied via windings (not shown) on the outside of the 
torus initially ?lls all’the space within the torusand liner. 
When a pulsed ring discharge is initiated in the gas in 
the liner, the magnetic ?eld within the liner is trapped in 

10 the discharge channel, but the magnetic ?eld existing in 
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the space 3 between liner and torus is unaffected and 
leaks thereafter into the liner. 
‘To reduce the leakage rate there is ?tted in each cor 

rugation, outside the liner, a circumferential closed con 
ductor 4. In trying to enter the liner, the magnetic ?eld 
induces currents in these conductors which produce an 
opposing ?eld. 

In the aforementioned embodiment, the corrugated 
liner was of 18/8 stainless steel approximately 20 thou. 
thick, with a corrugation depth of % inch and 21/2 cor 
rugations per inch. The conductors 4 ?tted in accord 
ance with the present invention are of copper and are 
swaged from % inch copper rod to a roughly oval cross 
section' of about 0.070 in; x 0.170 in. as shownrin FIG. 1, 
so that they can be ?tted ‘at the bottom of each corruga 
tion on the outside of the liner. To prevent the copper 
rings shorting out the bottom of each corrugation, and 
thus reducing the resistance of the liner round its large 
circumference, and also to prevent vany possibility of 
sparking between conductor and liner, the conductors are 
?rst laluminaeblasted to roughen them and then sprayed 
with a 15 thou. layer of alumina. This alumina insulation 
is capable of withstanding the high temperatures—about 
400° C.—attained by the liner. 
FIG. 2 shows how the two ends of each conductor are 

joined ‘after the conductor is ?tted in a corrugation. The 
two ends are bent outwards to provide two ‘short over~ 
lapping portions clear of the surface of’ the liner which 
are brazed together as shown at 5. 

-In FIG. 3 the thick-walled torus 2 is made in two 
halves separated by insulators '30. Mounted within the 
torus is the corrugated liner 1. The gaseous ring dis 
charge is induced within the liner by means of the two 
toroidal transformer cores ‘65 having a primary winding 
66 which is connected to a pulse source 68. The axial 
magnetic ?eld is provided by the windings 6 energized 
by a D.C. source 69. Although FIG. 3 shows circum 
ferential conductors 4 on the section of liner between 
lines A—A and B—B only, in fact each corrugation of 
the liner contains a conductor, as already described. 

'I claim: 
1. :In combination with a vessel .for producing a pulsed 

ring gas discharge, an electrically continuous high re 
sistance liner disposed in the vessel in spaced relation to 
the Wall thereof and de?ning the periphery of a toroidal 
chamber, and means for producing a magnetic ?eld ex 
tending axially of the chamber, a series of circumferen 
tially closed conductors disposed in the space between 
the liner and the vessel wall, and spaced from one an 
other along the axis of the small circumference of the 
chamber, whereby entry of the axially extending ?eld 
from said space into the liner is opposed by a magnetic 
?eld accompanying currents induced in said conductors. 



\ 3 
2. The combination ‘according to claim 1 wherein the 

liner is corrugated ‘and said conductors are disposed in 
the corrugations. 

3. The combination according to claim 2 wherein said 
conductors are electrically insulated from the liner. 
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