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This invention relates to large pressure vessels of the 
kind including a shell of which for greater strength the 
lower portion is dished and is particularly concerned with 
vessels of this kind in which the shell is bottom supported 
and an internal structure is bottom supported within the 
shell. A typical example of such a pressure vessel is that 
of a gas cooled graphite moderated nuclear reactor in 
cluding a core the size and weight of which are such that 
the dimensions of the shell required to accommodate it 
are large. 
According to the present invention there is provided a 

large pressure vessel including a shell of which the lower 
portion is dished and contains a narrow annular part with 
its center on, or substantially on, the vertical axis of the 
shell, and in which one portion of the shell is butt-welded 
to the inner periphery of the annular part and another 
portion of the shell is butt-welded to the outer periphery 
of the annular part, the annular part being provided with 
a downwardly extending annular projection or with a plu 
rality of downwardly extending projections spaced around 
the annular part and with an upwardly extending an 
nular projection or with a plurality of upwardly extend 
ing projections spaced around the annular part, means 
for bottom supporting the shell butt-welded to the lower 
edge or edges of the downwardly extending projection or 
projections and means for bottom supporting an internal 
structure within the shell butt-welded to the upper edge 
or edges of the upwardly extending projection or projec 
tions, the annular part being such that its transverse 
thickness adjacent any weld between the annular part and 
a component connected to either of the peripheries of 
the part or to the edges of the projections is substantially 
the same as the transverse thickness adjacent the Weld of 
the component connected to the annular part by the 
weld. 

With this arrangement the welds connecting portions 
of the pressure vessel shell to the annular part, the Welds 
connecting the means for bottom supporting the pressure 
vessel to the shell and the welds connecting the means for 
bottom supporting the internal structure from the shell 
are all such that they can be inspected by radiographic 
means and rigorous inspection by such means is desirable 
in view of the stresses to which the welds are subjected. 
Moreover, the location of the welds is such as to facili 
tate their formation, with the consequently greater likeli 
hood that stress raising cavities will be avoided. 

In the formation of the annular part the upwardly 
and downwardly extending projections can be readily dis 
posed in any predetermined locations relatively to each 
other so that the location of the means for bottom sup 
porting the shell relatively to the means for bottom sup 
porting the internal structure can readily and positively 
be determined. In particular, it can be arranged that the 
two means are situated one immediately above the other 
with the consequent advantage that any bending moments 
on the shell resulting from the weight of the internal 
structure can be minimised. It will be realised that in 
a gas cooled, graphite moderated nuclear reactor, the core 
is necessarily of considerable size and weight. The en 
closing pressure vessel shell is therefore of correspond 
ing large dimensions and, in view of the operating pres 
sure of the coolant and the temperatures to which the 
shell is subjected in operation, the shell is of necessity 
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thick. Considerable stresses are therefore inevitably in 
volved and a reduction of additional stresses resulting 
directly from the weight of the core is highly desirable. 
By way of example, an embodiment of the invention 

will now be described with reference to the accompany 
ing drawings in which: 
FIGURE 1 shows somewhat diagrammatically, half 

of a vertical section of a nuclear reactor pressure vessel 
including a spherical shell that is bottom supported and 
cgntains means for bottom supporting a core within the 
s ell; 
FIGURE 2 shows in plan a portion of an annular part 

of the shell shown in FIGURE 1; 
FIGURE 3 is a transverse section on the line III—III 

of FIGURE 2; and 
FIGURE 4 is a transverse section on the line IV—IV 

of FIGURE 2. 
The spherical shell, indicated by 1, has a diameter of 

sixty-seven feet and is formed generally from plates 
butt»welded at their edges. It includes the debris re 
moval nozzle 2 welded into the circular bottom plate ‘3. 
A ?rst course of ten petal-like plates 4 extends upwardly 
from the plate 3 to the narrow annular part 5 and is 
welded to the inner periphery of this part. The annular 

A second 
course of eighteen plates 7 is welded to the outer periph 
ery 8 of the annular part 5, and the shell is completed 
by a third course of eighteen plates 9, a fourth course of 
eighteen plates ‘10, a ?fth course of eighteen plates 11, a 
sixth course of twenty plates 12, a seventh course of 
thirteen plates 13, an eighth course of 8 petal~like plates 
14 and the circular top plate 15. All the plates of each 
course have the same contour although six of the plates 
7 are provided with apertures containing the gas inlets 
16 and eight of the plates 12 are provided with apertures 
containing the gas outlets 17. Many other nozzles and 
apertures are provided in the shell 1 for example to 
provide access to the core and to enable various testing 
and measuring instruments to be included, but for the 
sake of clarity, these are not shown in the drawings. 
The annular part 5 is in the form of a ring of cruciform 

section. The diameter of the inner periphery 6 of the 
ring is thirty feet and the part 5 includes the shell part 
18 provided with a downwardly extending ridge 19 and 
an upwardly extending ridge 20. The part 5 presents four 
major surfaces 21, 22, 23 and 24 respectively. The edges 
of the surface 21 lie respectively at the outer periphery 
8 and the rim 25 of the projection 20. The edges of 
the surface 22 lie respectively at the rim 25 and the inner 
periphery 6. The edges of the surface 23 lie respectively 
at the inner periphery 6 and the rim 26 of the projection 
19 and the edges of the surface 24 lie respectively at 
the rim 26 and the outer periphery 8. 
The annular part 5 is formed from ?fteen arcuate sec 

tions 27 of equal length butt-welded end to end. Each 
section is formed by a hammer forging process or by 
pressing and bending and a part of both the projections 
19 and 20 is formed integrally with the part of the ring 
18, the parts of the projections stopping short of the ends 
of the part of the ring 18. In forming the annular part 
5, the sections are butt-welded end to end at 28. Since 
these welds are made between members of the same 
substantially rectangular section they can be readily made 
and tested. After the formation of these welds, ?ller 
pieces 29 are ?xed in position between the ends of the 
parts of the projections 19 and 20 that are formed on 
the sections 27, the ?ller pieces being welded at their 
ends 30 and at their bases at 31. 

Extending downwardly from the annular part 5 is the 
continuous skirt 32, butt~welded at its upper edge to the 
rim 26 of the projection 19. The lower edge of the skirt 
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32 carries a ?ange 33 and the ?ange 33 rests on a circular 
series of piers 34 set in concrete 35. 
A further continuous skirt 36 extends upwardly from 

the annular part 5 and is butt-welded at its lower edge 
to the rim 25 of the projection 20. Skirt 36 is provided 
at its upper edge with a ?ange 37 on which the core of 
the reactor is mounted through a grid of any suitable 
construction. The core is of known form and is not 
illustrated. 

Both the skirts 32 and 36 are formed from curved, 
substantially rectangular plates welded together at their 
edges. They are of the same diameter and situated one 
immediately above the other so that the core exerts no 
bending stresses on the shell. 
As is apparent from FIGURES l, 3 and 4, the thick 

ness of the annular part 5 in the vicinity of the peripheries 
6 and 8 is the same as that of the plates that are welded 
to the peripheries. Similarly the thicknesses of the pro 
jections 19 and 20 in the regions of the rims 25 and 26 
are substantially the same as those of the skirts 32 and 
36 connected to the rims 2S and 26 respectively. This 
not only allows free access to the welds so facilitating 
their formation, but also enables the welds to be tested 
satisfactorily by radiographic means since there are no 
dissimilar thicknesses of the weld that would cause dif 
fraction of, or other interference with, the rays that would 
render the results of the tests unreliable. 
The embodiment described may be modi?ed in many 

ways. For instance a narrow ring of plates may be 
interposed between the outer periphery 8 of the annular 
part 5 and the plates 7 forming the second course in the 
FIGURE 1. The plates in this narrow ring might be in 
the form of extensions of the plates 4. Either or each 
of the projections 19 and 20 should be replaced by a 
series of projections spaced around the annular part 5 
and the means for bottom supporting the shell 1 and for 
bottom supporting the core could have a more skeletal 
form than is shown in the drawings. 

Although the bending stresses in the shell produced by 
the core are a minimum when the means for bottom sup 
porting the core lies, as shown, immediately above the 
means for bottom supporting the shell, it is possible for 
the two to be somewhat displaced relatively to each other 
without introducing an intolerable bending moment. 

I claim: 
1. A large pressure vessel for enclosing and support 

ing a heavy internal structure and including a shell of 
which the lower portion is dished and contains a narrow 
annular part integrally formed substantially as a cruci 
form section with its center axis substantially on the 
vertical axis of the shell, and in which one portion of the 
shell is butt-welded to the inner periphery of the annular 
part and another portion of the shell is butt-welded to 
the outer periphery of the annular part, the annular part 
being provided with a downwardly extending annular 
projection and with an upwardly extending annular projec 
tion, means for bottom supporting the shell butt-welded 
to the lower edge of the downwardly extending projection 
and means for bottom supporting an internal structure 
within the shell butt-welded to the upper edge of the 
upwardly extending projection, the annular part being 
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such that its transverse thickness adjacent the weld be 
tween the annular part and a component connected to 
one of the peripheries of the part is substantially the 
same as the transverse thickness adjacent the weld of the 
component connected to the annular part by the weld. 

2. A pressure vessel as claimed in claim 1 and being 
a nuclear reactor pressure vessel, the internal structure 
being the nuclear reactor core. 

3. A pressure vessel as claimed in claim 1, in which 
the ‘means for bottom supporting the internal structure 
lies immediately above the means for bottom supporting 
the shell. 

4. A pressure vessel as claimed in claim 1, in which 
at least one of the means for bottom supporting the shell 
and the means for bottom supporting the internal struc 
ture is in the form of a skirt. 

5. A pressure vessel as claimed in claim 1, in which 
the means for bottom supporting the internal structure is 
in the form of a skirt and the skirt is butt-welded at one 
end to the rim of a single annular projection provided on 
the annular part. 

6. A pressure vessel as claimed in claim 1, in which 
the annular part is formed from a number of arcuate 
sections butt-welded end to end. 

7. A pressure vessel as claimed in claim 6, in which 
the annular part is provided with an extending annular 
projection and the annular projection runs continuously 
from one arcuate section to another and includes two 
portions each formed integrally with one of the two said 
arcuate sections and ending short of the end of the section 
at which the section is welded to the other section, the 
projection also including a ?ller member welded in posi 
tion and extending between the neighbouring ends of the 
two portions. 

8. A pressure vessel as claimed in claim 1, in which the 
annular part is provided with a downwardly extending an 
nular projection and with an upwardly extending annular 
projection and the annular part presents four concavely 
curved surfaces each having one edge lying at a periphery 
of the annular part to which a portion of the shell is 
welded and the other edge lying at the rim of one of the 
upwardly and downwardly extending annular projections. 

9. A pressure vessel as claimed in claim 8, in which the 
concavely curved surfaces merge into faces of the com 
ponents welded to the inner and outer peripheries of the 
annular part and to the rims of the projections. 

10. A pressure vessel as claimed in claim 8, in which 
the shell is spherical and the diameter of the shell is much 
larger than the diameter of both the inner and outer 
peripheries of the annular part. 
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