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[57] ABSTRACT 
A ?rst wall construction for a tokamak reactor is dis 
closed, comprising a series of hollow lobes, each having 
a pair of side wall portions with a curved end wall 
portion extending therebetween. Each lobe is adapted 
to withstand substantial pressure on the concave side of 
the curved end wall portion while withstanding sub 
stantial heat ?ux on the convex side. The curved end 
wall portion has a shape which is approximately cylin 
drical in curvature but differs from being circular in 
curvature by a substantial deviation, in that such curved 
end wall portion is ?atter in curvature than a truly 
circular curvature by the amount of such deviation, 
such that the thermal stresses generated in the curved 
end wall portion by such heat flux are at least approxi 
mately balanced or neutralized by the bending stresses 
generated in such curved end wall portion by such 
pressure. The curvature may correspond generally in 
shape to the ?atter half of an ellipse. Each hollow lobe 
may comprise a generally plate-like member formed in 
one piece into such side wall portions and such curved 
end wall portion, or may be formed with a plurality of 
peripheral corrugations affording a ?exible bellows 
action to relieve stresses in a direction transverse to 
such corrugations. The invention is applicable to other 
vessels subjected to similar pressure and thermal 
stresses. 

20 Claims, 2 Drawing Sheets 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more speci?c information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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TOKAMAK REACTOR FIRST WALL 

FIELD OF THE INVENTION 

This invention relates to an improved ?rst wall con 
struction for a tokamak fusion reactor vessel, or other 
vessels subjected to similar pressure and thermal 
stresses. . 

BACKGROUND OF THE INVENTION 

A tokamak reactor is a known type of thermonuclear 
fusion reactor, involving a generally doughnut-shaped 
vessel or casing, in which a vacuum is maintained. A 
thermonuclear reaction is produced in a high tempera 
ture plasma, circulating within the vessel. The plasma 
produces a high heat ?ux and also a high neutron flux. 
The heat ?ux is transferred to and removed by a cool 
ant, such as high pressure helium, circulated through 
passages which are separated from the vacuum space by 
the ?rst wall of the reactor. Such passages may also 
contain lithium in some form, such as lithium oxide, 
which is bombarded by the neutron ?ux to produce 
tritium, for use as thermonuclear fuel. 

Thus, the ?rst wall is subjected to an extremely high 
heat ?ux and a high neutron ?ux on one side, while 
being subjected to a high pressure on the opposite side. 
The ?rst wall must be able to withstand the high heat 
?ux, the high neutron ?ux and the high pressure. 

In various known tokamak reactor constructions, the 
?rst wall includes a plurality of hollow lobes, in which 
the lithium oxide or the like is present, and through 
which the helium coolant is circulated. Tubular mem 
bers may be provided within the lobes, to contain the 
lithium or lithium oxide. Each lobe comprises a pair of 
side wall portions and a curved end wall portion extend 
ing therebetween. In the known constructions, the 
curved end wall has a substantially cylindrical curva 
ture. 
The pressurized helium coolant, within each lobe, 

exerts a high ?uid pressure on the concave side of the 
curved end wall. Due to the substantially cylindrical 
curvature of the end wall, the pressure produces sub 
stantially pure tensile stresses in the curved end wall. 
Thus, the curved end wall is loaded in substantially pure 
membrane tension by the pressurized coolant. 
The convex side of the curved end wall confronts the 

extremely hot plasma, which produces a high heat flux 
and a high neutron ?ux, directed upon the convex side. 
Due to the coolant on the concave side and the high 
heat and neutron ?uxes on the convex side, there is a 
large temperature differential between the convex side 
and the concave side of the curved end wall. If the end 
wall were ?at and unrestrained, it would tend to warp 
into a spherically curved shape, due to the high temper 
ature differential between the hot and cool sides of the 
wall. However, the cylindrically curved end wall is 
restrained against such warpage, with the result that 
high thermal stresses tend to develop in the curved end 
wall, due to the high temperature differential between 
the convex and concave sides of the wall. The high 
thermal stresses limit the practicality of this design. 
The present invention is directed to the problem of 

dealing more effectively with this dif?cult combination 
of pressure stresses and thermal stresses in the ?rst wall. 

SUMMARY OF THE INVENTION 

One object of the present invention is to provide a 
new and improved ?rst wall construction, in which the 
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2 
thermal stresses in the wall are at least approximately or 
partially counteracted or neutralized by opposite 
stresses developed in the ?rst wall by the pressure of the 
coolant. 
To achieve this object, the present invention prefera 

bly comprises a ?rst wall construction for a tokamak 
reactor vessel or some other vesselsubjected to substan 
tial pressure and temperature differentials, such ?rst 
wall being of the type comprising a series of hollow 
lobes, each lobe having a pair of side wall portions with 
a curved end wall portion extending therebetween, the 
curved end wall portion having a concave side and a 
convex side. Each lobe is adapted to withstand substan 
tial pressure on the concave side while withstanding 
substanital heat flux on the convex side. The curved end 
wall portion has a shape which is approximately cylin 
drical in curvature, but differs from being truly circular 
in curvature by a substantial deviation, in that the 
curved end wall portion is ?atter in curvature than a 
truly circular curvature, by the amount of such devia 
tion, such that the thermal stresses generated in the 
curved end wall portion by such heat ?ux are at least 
approximately balanced or counteracted by the bending 
stresses, generated in the curved end wall portion by the 
high pressure on the concave side. 
The curved end wall portion may have a cross sec 

tional curvature which is generally semi-elliptical or 
semi-oval, and which corresponds generally in shape to 
the ?atter half of an ellipse or oval. 
The high temperature differential between the con 

vex and concave sides tends to produce compressive 
stresses on the convex side and tensile stresses on the 
concave side. The bending stresses, due to the ?attened 
curvature, tend to produce an opposite stress differen 
tial between the concave and convex sides, so that the 
thermal stresses are at least approximately or partially 
counteracted. 
The hollow lobe may comprise a generally platelike 

member formed in one piece into the side wall portions 
and the curved end wall portion. However, the inven 
tion is also applicable to a modi?ed construction in 
which the curved end wall portion is formed with a 
plurality of peripheral currugations affording a ?exible 
bellows action to relieve stresses in a direction trans 
verse to the corrugations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further objects, advantages and features of the pres 
ent invention will appear from the following descrip 
tion, taken with the accompanying drawings, in which: 
FIG. 1 is a somewhat diagrammatic sectional view, 

illustrating an improved ?rst wall to be described as an 
illustrative embodiment of the present invention. 
FIG. 2 is an enlarged somewhat diagrammatic sec 

tion corresponding to a portion of FIG. 1. 
FIG. 3 is a somewhat diagrammatic perspective view 

illustrating a modi?ed lobe construction having a corru 
gated ?rst wall, utilizing the present invention. 
FIG. 4 is an enlarged fragmentary section, corre 

sponding to a broken out portion of FIG. 3, as identi?ed 
by the broken line circle IV. 

FIG. 5 is a fragmentary enlarged broken out section, 
taken as indicated by the broken line circle V in FIG. 3. 
FIG. 6 is a fragmentary sectional perspective, show 

ing the right hand end plate portion of the lobe shown 
in FIG. 3. - 
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DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

FIGS. 1 and 2 illustrate a ?rst wall 10 for a tokamak 
fusion reactor. The ?rst wall 10 confronts the hot circu 
lating plasma in the reactor and comprises a series of 
hollow lobes 12. The tokamak reactor has a vacuum 
space 14 in which the hot plasma is circulated. The hot 
plasma may comprise deuterium and tritium ions, which 
are accelerated to extremely high energies by electrical 
?elds, while also being guided or focussed by magnetic 
?elds. In this way, the temperature and pressure in the 
plasma become high enough to produce a thermonu 
clear fusion reaction. 
Such fusion reaction produces an extremely great 

heat flux, as represented by the arrows 16, directed 
toward the lobes 12. 
The ?rst wall 10 separates the vacuum space 14 from 

hollow spaces or passages 18 within the hollow lobes 
12. A coolant or heat exchange medium is circulated 
through the passages 18. For example, such coolant 
may be pressurized helium. The coolant absorbs and 
removes the heat flux 16 which radiates from the plasma 
to the ?rst wall and passes through the ?rst wall into the 
passages 18. 
The hot coolant from the passages 18 may be em 

ployed as a source of useful energy, as, for example, to 
produce steam to operate a turbine which drives an 
electrical generator. 
The hot plasma in the vacuum space 14 also produces 

a high neutron ?ux, due to the thermonuclear fusion 
reaction in the plasma. The neutron ?ux, like the heat 
flux 16, is directed upon the ?rst wall 10. Part of the 
neutron flux is absorbed and produces heating of the 
?rst wall 10, while another part of the neutron ?ux 
passes through the ?rst wall into the passages 18 within 
the lobes 12. Lithium in some form is often placed in the 
passages 18 within the lobes 12, for bombardment by 
the neutrons to produce tritium by fission of the lithium. 
For example, the lithium may be in the form of liquid 
lithium or solid lithium oxide. The tritium may be re 
covered and used as thermonuclear fuel, so that the 
tokamak reactor acts as a breeder reactor, to produce its 
own tritium fuel. As shown in FIG. 1, there are tubular 
members 19 within the lobes 12. Such tubular members 
contain lithium in some form, as indicated at 21. The 
tubular members 19 are shown diagrammatically and 
may be of any known or suitable arrangement, number 
and shape, such as circular or rectangular in cross-sec 
tion. 
As shown in FIG. 1, each of the adjacent lobes 12 has 

a pair of side wall portions 20 and 22 with a curved end 
wall portion 24 extending therebetween. The side wall 
portions 20 and 22 are shown as being welded or other 
wise secured to a thick strong back wall 26. 
Each lobe 12 may be made in one piece from a ?at 

platelike member and may be bent or otherwise formed 
to produce the generally ?at side wall portions 20 and 
22 and the curved end wall portion 24. 

It will be understood that each lobe 12 contains he 
lium or some other coolant at a high pressure, which 
produces a very considerable pressure upon the con 
cave side of the curved wall portion 24. On the other 
hand, the convex side of the curved wall portion 24 
confronts the vacuum space 14, so that a great pressure 
differential exists between the concave and convex 
sides. Heretofore, it has been the practice to make the 
curved end wall portion 24 truly cylindrical or circular 
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4 
in curvature, so that the high pressure differential pro 
duces substantially pure tension in the curved end wall 
portion 24. 

In accordance with the present invention, however, 
the curved end wall portion 24 is produced with a cur 
vature which is approximately cylindrical or circular in 
cross-section, but differs from being truly circular by a 
deviation 30 which is shown on a somewhat exagger 
ated scale in FIGS. 1 and 2, for clarity of illustration. 
The deviation 30 is such that the curved end wall por 
tion 24 is somewhat ?atter in curvature than a truly 
cylindrical or circular cross sectional shape. To assist in 
visualizing this deviation 30, it may be said that the 
curvature of the curved end wall portion 24 resembles 
the curvature of the ?atter half of an ellipse or an oval. 
Thus, the curvature may be described as approximately 
semi-elliptical or semi-oval. 

In the construction of the curved end wall portion 24, 
the deviation 30 from a truly circular or cylindrical 
cross-sectional curvature is employed for at least ap 
proximately or partially neutralizing or counteracting 
the thermal stresses produced in the curved wall by the 
extremely intense heat ?ux 16, received from the hot 
plasma. The intense heat flux produces a great tempera 
ture differential between the convex side and the con 
cave side of the curved end wall portion 24. The convex 
side is impacted directly by the heat flux and thus is 
heated to a high temperature. The concave side is 
cooled to a much lower temperature by the pressurized 
helium or other coolant in the passages 18. If the wall 24 
were free and unrestrained, this temperature differential 
would tend to cause the wall to warp or curl into a 
shape having a spherical curvature. This warping tend 
ancy is generally proportional to the thickness of the 
wall, and also to the amount of the temperature differ 
ential. However, because the curved end wall portion 
24 is formed into an approximately cylindrical shape, 
the wall is restrained so that it can not warp into a 
spherically curved shape. Instead, the temperature dif 
ferential tends to produce thermal stresses in the curved 
wall 24. Such thermal stresses tend to be compressive 
stresses on the convex side of the curved wall 24, and 
tensile stresses on the concave side. 
The high neutron flux which accompanies the high 

heat flux also tends to produce heating of the curved 
end wall portion 24. Moreover, the neutron flux tends 
to produce embrittlement of the entire ?rst wall 10, 
including the curved end wall portion 24, which may be 
made of stainless steel or some other suitable material. 

In the absence of the present invention, the high ther 
mal stresses in the curved end wall portion 24, produced 
by the high heat flux and the high neutron flux, may 
become suf?ciently great to cause damage to the curved 
wall 24, particularly after an extended period of usage. 
Such damage may take the form of one or more cracks 
in the curved end wall 24. 
By providing the deviation 30, whereby the curved 

end wall portion 24 is ?atter in curvature than a truly 
circular cross sectional curvature, the thermal stresses 
in the curved end wall portion 24 are approximately or 
partially neutralized or counteracted by the bending 
stresses, produced in the curved wall 24 by the pressure 
of the helium coolant on the concave side of the wall 24. 
The bending moments in the curved wall 24, due to the 
deviation 30 from a true circular curvature, tend to 
produce a stress pattern in which there are compressive 
components on the concave side and tensile compo 
nents on the convex side. Both components are opposed 
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to the direction of the thermal stress components, so 
that the two sets of stress components tend to neutralize 
or counteract each other. By judicious selection of the 
deviation, the thermal stress components are at least 
approximately or partially counteracted or neutralized 
by the bending stress components. The amount of the 
deviation 30 depends upon the pressure differential 
between the concave and convex sides, the temperature 
differential between the convex and concave sides, the 
thickness of the curved wall 24, and the characteristics 
of the material employed in the curved wall 24. From 
these parameters, the amount of the deviation 30 can be 
calculated or derived by a person having ordinary skill 
in the art. The amount of the deviation 30 is exaggerated 
in FIGS. 1 and 2 for clarity of illustration. 
By providing the deviation 30, the useful life of the 

?rst wall 10, particularly the curved portion 24, is sub 
stantially prolonged. 
For clarity, the concave and convex sides of the 

curved end wall portion 24 are identi?ed as 32 and 34 in 
FIG. 2. 

In FIGS. 1 and 2, the invention is applied to a ?rst 
wall construction 10 made from a material which is 
basically platelike and is formed into the curved lobes 
12. 
FIGS. 3-6 illustrate a modi?ed embodiment in which 

the invention is applied to a more complex ?rst wall 110 
utilizing a hollow lobe 112 having a pair of spaced side 
wall portions 120 with a curved end wall portion 124 
therebetween. As explained in connection with FIGS. 1 
and 2, the curved end wall portion 124 may be approxi 
mately cylindrical in cross section but deviates from 
being truly circular or cylindrical in cross section by an 
amount such that the thermal stresses in the curved wall 
124 are at least approximately or partially neutralized or 
counterbalanced by the bending stresses due to the ?uid 
pressure of the helium coolant within the lobe 112. As 
explained previously, the curvature of the curved end 
wall portion 124 is somewhat ?atter than a truly circu 
lar cross sectional curvature, by the amount of such 
deviation, so that the fluid pressure on the concave side 
of the wall 124 tends to produce bending stresses in the 
curved wall. Such bending stresses at least approxi 
mately or partially neutralize the thermal stresses due to 
the high heat flux and the high neutron flux on the 
convex side of the curved wall 124. 
As shown in FIGS. 3-5, the ?rst wall 110 differs from 

the ?rst wall 10 in that the ?rst wall 110 is formed with 
a series of peripheral corrugations 125 which relieve 
thermal stresses in a direction transverse to the periph 
eral direction of the corrugations. Because the corruga 
tions 125 extend peripherally, the ?rst wall 110 still has 
adequate strength to resist the peripheral stresses due to 
the ?uid pressure of the coolant on the concave side of 
the ?rst wall 110. 
The corrugations 125 extend in a peripheral direction 

around the curvature of the curved end wall portion 
124, and thus are fully capable of withstanding the pe 
ripheral tension due to the high pressure helium coolant 
within the lobe 112. The corrugations 125 may be pro 
duced by starting with a flat platelike member, to be 
come the lobe 112, and by milling grooves 127 and 129 
in the opposite sides of the platelike member. Such 
member is then formed into its ?nal shape, with the 
substantially ?at side wall portions 120 and the curved 
end wall portion 124. Such forming may be done by a 
hot forming operation, whereby the stresses due to the 
forming operation are relieved. The curvature of the 
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6 
curved end wall portion 124 is made somewhat flatter 
than a truly cylindrical curvature, by the amount of the 
desired deviation, so that the thermal stresses, produced 
in the curved wall 124 by the high temperature differen 
tial between the convex and concave sides, are at least 
approximately or partially neutralized or counteracted 
by the bending stresses, developed in the curved wall 
124 by the high fluid pressure on the concave side. 
As shown in FIG. 3, 5 and 6, the lobe 112 is provided 

with a pair of opposite end plates 131 which restrain the 
corrugated ?rst wall 110 against any substantial expan 
sion in an endwise or axial direction, transverse to the 
direction of the corrugations 125. The end plates 131 
may be formed in one piece with a strong rigid back 
member 133, having coolant passages 135 and 137, to 
carry the pressurized helium coolant into and out of the 
lobe 112. 
As shown in FIG. 5, each end of the corrugated ?rst 

wall 110 may be connected to the corresponding end 
plate 131 by a thin connector 139, made of stainless steel 
or some other suitable material. A weld 141 is provided 
between one edge of the connector 139 and the corre 
sponding end plate 131. Another weld 143 is provided 
between the other edge of the connector 139 and the 
adjacent edge of the corrugated ?rst wall 110. Prefera 
bly, the connector 139 is corrugated to provide a degree 
of ?exibility, so that both thermal stresses and pressure 
stresses will be relieved to some degree. Thus, the cor 
rugated connector 139 provides a ?exible bellows ac 
tion to some degree. All of the components of the lobes 
112 may be made of stainless steel or some other suitable 
material. 

In tokamak ?rst wall constructions involving curved 
lobes, the construction of the ?rst wall can be im 
proved, in accordance with the present invention, by 
modifying the curvature of the curved wall portion of 
each lobe, so that the curved wall portion is not truly 
cylindrical or circular in cross section, but rather incor 
porates a deviation from a truly circular shape, so that 
bending stresses tend to be developed in the curved wall 
by the fluid pressure on the concave side. These bend 
ing stresses at least approximately or partially neutralize 
or counteract the thermal stresses, due to the high tem 
perature differential between the convex and concave 
sides of the curved wall. By utilizing this improved 
construction, the ability of the curved wall to withstand 
the thermal stresses, as well as the pressure stresses, is 
enhanced, so that the useful life of the ?rst wall is in 
creased. 
The ?rst wall of a tokamak thermonuclear fusion 

reactor is subjected to very severe operating conditions, 
as can be illustrated by some typical design parameters, 
given by way of example. The pressure of the pressur 
ized helium coolant may be on the order of 5 MPa, 
equivalent to about 725 psi. The tensile stress in the 
curved end wall portion of each lobe, due solely to the 
pressure of the helium coolant, may be on the order of 
20,000 psi, equivalent to about 138 MPa. This is well 
within a typical design maximum stress for PCA stain 
less steel of about 390 MPa, equivalent to about 56,500 
psi. However, without the bene?t of the present inven 
tion, the localized stresses in the curved end wall por 
tion may exceed the design maximum stress, due to the 
thermal stresses caused by the high heat flux and the 
high neutron flux on the convex side of the curved end 
wall portion. The heat flux wall loading may be on the 
order of one megawatt per square meter. The neutron 
flux wall loading may be on the order of ?ve megawatts 
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per square meter. The pressurized helium coolant may 
be supplied at about 275° C. and may be heated to about 
500° C. by the combination of the heat ?ux and the 
neutron ?ux. The thickness of the ?rst wall may be on 
the order of 5 mm. 
With the bene?t of the present invention, the maxi 

mum stress in the ?rst wall can be kept well below the 
maximum design stress. 

It will be understood that the ?gures mentioned 
above are given merely by way of example, and that the 
operating parameters may vary widely for different 
installations. 
We claim: 
1. A curved wall for a vessel that is to be used in an 

environment which causes opposing stress components 
in opposite sides of the curved wall, 

comprising a series of hollow lobes, 
each lobe having a pair of side wall portions with a 
curved end wall portion extending therebetween, 

said curved end wall portion having a concave side 
and a convex side, 

each lobe being adapted to withstand substantial pres 
sure on said concave side while withstanding sub 
stantial heat ?ux on_said convex side, 

said curved end wall portion having a shape which is 
approximately cylindrical in curvature but differs 
from being truly circular in curvature by a substan 
tial deviation, in that said curved end wall portion 
is flatter in curvature than a truly circular curva 
ture by the amount of said deviation, such that the 
thermal stresses generated in said curved end wall 
portion by said heat ?ux are at least approximately 
balanced by the bending stresses generated in said 
curved end wall portion by said pressure. 

2. A ?rst wall construction according to claim 1, 
in which the heat ?ux is accompanied by a high ?ux 

of neutrons, 
said hollow lobes containing means including lithium 

for bombardment by the neutrons to produce trit 
rum. 

3. A ?rst wall construction according to claim 2, 
in which a pressurized helium coolant is contained in 

said hollow lobes for circulation therethrough. 
4. A ?rst wall construction according to claim 1, 
in which the heat ?ux is accompanied by a high ?ux 

of neutrons, 
said hollow lobes containing tubular members having 

lithium therein for bombardment by the neutrons 
to produce tritium. 

5. A ?rst wall construction according to claim 4, 
in which a pressurized’ helium coolant is contained in 

said hollow lobes for circulation therethrough. 
6. A ?rst wall construction according to claim 1, 
in which said curved end wall portion has a cross-sec 

tional curvature which is generally semi-elliptical 
and corresponds generally in shape to the ?atter 
half of an ellipse. 

7. A ?rst wall construction according to claim 1, 
in which said curved end wall portion has a crosssec 

tional curvature which is generally semi-oval and 
corresponds generally to the shape of the ?atter 
half of an oval. 

8. A ?rst wall construction according to claim 1, 
in which each hollow lobe comprises a generally 

platelike member formed in one piece into said side 
wall portions and said curved end wall portion. 

9. A ?rst wall construction according to claim 1, 
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8 
in which said curved end wall portion is formed with 

a plurality of peripheral corrugations affording a 
?exible bellows action to relieve stresses in a direc~ 
tion transverse to said corrugations. 

10. A ?rst wall construction according to claim 1, 
in which a pressurized helium coolant is contained in 

said hollow lobes for circulation therethrough. 
11. A ?rst wall construction for a tokamak reactor, 
comprising a series of hollow lobes, 
each lobe having a pair of side wall portions with a 
curved end wall portion extending therebetween, 

said curved end wall portion having a concave side 
and a convex side, 

each lobe being adapted to withstand substantial pres 
sure on said concave side while withstanding sub 
stantial heat ?ux on said convex side, 

said curved end wall portion having a shape which is 
approximately cylindrical in curvature but differs 
from being truly circular in curvature by a substan 
tial deviation, in that said curved end wall portion 
is ?atter in curvature than a truly circular curva 
ture by the amount of said deviation, such that the 
thermal stresses generated in said curved end wall 
portion by said heat ?ux are at least approximately 
balanced by the bending stresses generated in said 
curved end wall portion by said pressure. 

12. A ?rst wall construction according to claim 11, 
in which the heat ?ux is accompanied by a high ?ux 

of neutrons, 
said hollow lobes containing means including lithium 

for bombardment by the neutrons to produce trit 
mm. 

13. A ?rst wall construction according to claim 12, 
in which a pressurized helium coolant is contained in 

said hollow lobes for circulation therethrough. 
14. A ?rst wall construction according to claim 11, 
in which the heat flux is accompanied by a high ?ux 

of neutrons, 
said hollow lobes containing tubular members having 

lithium therein for bombardment by the neutrons 
to produce tritium. 

15. A ?rst wall construction according to claim 14, 
in which a pressurized helium coolant is contained in 

said hollow lobes for circulation therethrough. 
16. A ?rst wall construction according to claim 11, 
in which said curved end wall portion has a crosssec 

tional curvature which is generally semi-elliptical 
and corresponds generally in shape to the ?atter 
half of an ellipse. 

17. A ?rst wall construction according to claim 11, 
in which said curved end wall portion has a crosssec 

tional curvature which is generally semi-oval and 
corresponds generally to the shape of the flatter 
half of an oval. 

18. A ?rst wall construction according to claim 11, 
in which each hollow lobe comprises a generally 

platelike member formed in one piece into said side 
wall portions and said curved end wall portion. 

19. A ?rst wall construction according to claim 11, 
in which said curved end wall portion is formed with 

a plurality of peripheral corrugations affording a 
?exible bellows action to relieve stresses in a direc— 
tion transverse to said corrugations. 

20. A ?rst wall construction according to claim 11, 
in which a pressurized helium coolant is contained in 

said hollow lobes for circulation therethrough. 
ii i it * * 


