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(71) W e , NUCLEAR POWER COMPANY 
LIMITED, 1 S t a n h o p e Gate , L o n d o n , W 1 A 
1EH, a Brit ish C o m p a n y , d o hereby declare 
the invent ion, f o r w h i c h w e pray that a 

5 patent m a y be granted t o us, a n d the m e t h o d 
by w h i c h it is t o be per formed, t o b e particu-
larly described in a n d b y the f o l l o w i n g state-
m e n t : — 

T h i s invent ion relates t o nuclear reactors. 
10 In o n e k i n d o f nuclear reactor, namely , a 

l iquid meta l c o o l e d fas t breeder nuclear 
reactor, the nuclear fue l assembly submerged 
in a p o o l o f l iquid metal c o o l a n t is conta ined 
in a concrete vault a n d a b o v e the r o o f o f the 

15 vaul t there is a chamber f o r receiving reactor 
c o m p o n e n t s . C o m p o n e n t s such as heat ex-
changers , c o o l a n t c irculat ion p u m p s a n d 
control rods m a y b e transferred be tween the 
chamber a n d vault by w a y o f penetrat ion 

2 0 tubes o f the vaul t r o o f structure. A handl ing 
m a c h i n e h o u s e d within the chamber for 
transferring the c o m p o n e n t s m a y carry a 
plural ity o f sealable f lasks for receiving 
act ively contaminated c o m p o n e n t s , the f lasks 

2 5 be ing o f different proport ions t o a c c o m m o -
date c o m p o n e n t s o f varying sizes a n d there 
m a y be prov ided a range o f adaptor tubes for 
sealably connec t ing the flasks t o penetrat ion 
tubes o f varying diameters. 

3 0 In the c o n t e x t o f seal ing expedients f o r the 
tubes hi therto e m p l o y e d a n d w h i c h invo lved 
fine to lerances a n d surface finishes, it will be 
apprec iated that there is a practical p r o b l e m 
where rout ine c o m m e r c i a l p o w e r s tat ion 

35 operat ions are involved, in that the equ ipment 
m u s t b e robust a n d capable o f wi ths tanding 
careless handl ing a n d env ironmenta l corro-
s ion . 

It is a n object o f the invent ion t o prov ide 
4 0 e q u i p m e n t which, in the l ight o f the a fore-

m e n t i o n e d c ircumstances , is m o r e capable o f 
prov id ing l o n g a n d efficient service under 
n o r m a l operat ing condi t ions . 

A c c o r d i n g t o the invent ion in a nuclear 
4 5 reactor cons truct ion compr i s ing a nuclear 

fue l a s s e m b l y a n d reactor c o m p o n e n t s h o u s e d 
in a vault a n d c h a m b e r wi th reactor c o m p o -

n e n t handl ing m e a n s d i sposed a b o v e the 
vault , there be ing penetrat ions in the r o o f 
structure o f the vault for passage o f reactor 5 0 
c o m p o n e n t s a n d the h a n d l i n g m e a n s be ing 
connectab le t o a penetrat ion tube o f the r o o f 
structure by m e a n s o f an adaptor tube, there 
is seal ing m e a n s f o r the tubes, the seal ing 
m e a n s compri s ing at least o n e annular seal ing 55 
m e m b e r capable o f be ing resiliently d e f o r m e d 
radially inwardly a n d outwardly t o effect a 
seal be tween the tubes , d e f o r m a t i o n be ing 
affected b y te lescopic contract ion o f a n 
end o f o n e o f the tubes a n d recovery o f the 60 
seal ing m e m b e r o u t o f seal ing c o n t a c t w i t h 
the tubes be ing affected by te lescopic exten-
s ion o f said end o f the o n e o f the tubes. 

In a nuclear reactor cons truct ion according 
t o the invent ion the seal ing m e m b e r i s con- 65 
tracted o u t o f seal ing contact w h e n n o t in 
seal ing use w h i c h m e a n s that the seal ing 
m e m b e r s are less l ikely t o b e c o m e d a m a g e d 
a n d the seal ing f u n c t i o n impaired. Th i s 
should result in longer seal life during w h i c h 7 0 
efficient seal ing can be mainta ined . 

A construct ional e x a m p l e o f a nuclear 
reactor e m b o d y i n g the invent ion wil l n o w be 
described w i t h reference t o the drawings 
a c c o m p a n y i n g the Provis ional Speci f icat ion 75 
where in : 

F igure 1 is a fragmentary s ide v i ew in 
media l sect ion a n d il lustrates a seal ing device 
w i t h m o v i n g parts in o n e operat ing pos i t ion , 
a n d 80 

Figure 2 is a similar v i ew t o F igure 1 
except that the m o v a b l e parts are in another 
operat ing pos i t ion . 

Referring to the drawings, in w h i c h l ike 
reference numera l s indicate l ike parts, firstly 85 
t o Figure 1 thereof , w e prov ide an adaptor 
tube 1 w h i c h i s connec ted t o a handl ing 
flask (no t s h o w n in the drawings) d i sposed 
a b o v e an operat ing floor o f a nuclear reactor 
construct ion . T h e floor is const i tuted b y the 9 0 
upper surface o f the r o o f structure o f a 
reactor vaul t a n d the adaptor tube 1 is inten-
d e d t o engage w i t h the seal o n a reactor vaul t 
penetrat ion tube 4 w h i c h has a part 5 o f in-
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creased diameter on to which a removable 
bush 6 can be fitted from above, the bush 6 
projecting radially beyond the part 5 and 
being supported thereby. The tube 4 also has 

5 a cylindrical surface 7 with a good surface 
finish, and a portion 8 of lesser diameter 
forming a lead-in when the adaptor tube 1 is 
fitted over the tube 4. 

The lower end of the adaptor tube 1 has an 
10 inclined surface 9 and a seal mounting ring 10 

has a complementary surface 11 inclined in 
the opposite sense to the surface 9 so that the 
surfaces 9, 11 co-opcratc to provide a mount-
ing for a resiliently deformable sealing ring 

15 12 which is made with a reducing cross-
section outwardly, as can be seen from Figure 
1. The seal mounting ring 10 also has an 
inclined surface 13, of similar inclination to 
that of surface 9, and an actuating ring 14 has 

20 a complementary surface 15, of similar 
inclination to that of surface 11, there being 
another resiliently deformable sealing ring 16 
similar to the sealing ring 12 mounted be-
tween the surfaces 13, 15. The seal mounting 

25 ring 10 has a captive rim 17 accommodated in 
a elongated circumferential rebate 18 in a 
circumferentially recessed portion 20 of the 
outer end of the adaptor tube 1. 

The actuating ring 14 is secured to the 
30 lower end of a sleeve 18 interposed between, 

on the one hand, the recessed portion 20 of 
the adaptor tube 1, the rim 17, the rings 12, 
16 and the seal mounting ring 10, and, on the 
other hand, a depending skirt 21 welded at 22 

35 to the adaptor tube 1. A plurlity of pins 23 
(two only being shown in Figure 1) extend 
outwardly from the sleeve 19 and engage in 
slots 24 in the skirt 21, limiting the axial 
movement of sleeve 19 (and consequently 

4 0 actuating ring 14) and preventing relative 
rotation therebetween. A bellows 25 connects 
the upper end of sleeve 19 and the upper end 
of recessed portion 20, there being sufficient 
clearance between these two parts to al low 

45 the permitted axial movement of sleeve 19 
relative to adaptor tube 1. In addition to the 
pin-slot expedients described, an outwardly 
projecting circumferential lug 26 near the 
lower end of sleeve 19 and in register with the 

50 lower end of skirt 21 limits the amount of 
axial movement of the sleeve 19. 

Figure 2 illustrates the same structure as 
Figure 1, but with parts in an alternative 
operating position. The operation of sealing 

55 the adaptor tube 1 to the penetration tube 4 
will be described with reference to the appro-
priate Figure. Figure 1 shows the relative 
positions as the adaptor tube 1 is being low-
ered over the penetration tube 4 preparatory 

60 to a seal being effected. The sleeve 19 is in its 
* maximum extended position relative to 

adaptor tube 1, the bellows 25 being extended. 
In this position the sealing rings 12, 16 are a 
loose fit between the respective surfaces 9 and 

65 11, 13 and 15, and their inside cylindrical 

surfaces are clear of the surface 8 of tube 4. 
A s lowering proceeds, the ring 14 first con-
tacts the bush 6, and thereafter continued 
lowering forces the ring 14 and sleeve 19 
relatively upwardly, with the result that the 70 
surface 15 approaches the surface 13, and the 
ring 10 moves relatively upwardly in a floating 
manner thereby causing the surface 11 to 
move toward the surface 9, the latter being 
associated with and movable only with the 75 
adaptor tube 1 being lowered. The result is 
(Figure 2) to compress the rings 12, 16 and 
resiliently deform them radially inwardly and 
outwardly to effect sealing contact o f the ring 
12 with the rim 17 and surface 7 of the tube 4 80 
and sealing contact of the ring 16 with the 
sleeve 19 and the surface 7 of the tube 4. The 
lowered posit ion of adaptor tube 1 is deter-
mined when a good seal is made. This can be 
tested by the expedients shown in Figure 2 85 
(which can be regarded as showing a different 
section than that of Figure 1) consisting of a 
flexible gas pipe 27, terminating in a union 28 
on the tube 1, and an internal duct 29 from 
the union 28 to the rebate 18. The ring 10 90 
also has a plurality of angularly spaced radial 
apertures 30 which communicate between the 
space 31 lying between the sealing rings 12, 
16, and the space 32 which includes the rebate 
18 and all the space between sleeve 19 and 95 
tube 1 and ring 10 defined by the bellows 20 
at one end and the sealing ring 16 at the 
other end. These expedients give the ability 
to test the interspace 31 between the sealing 
rings 12, 16 for leakage, absence of which 100 
means that the lowered position of tube 1 is 
satisfactory, whilst any demonstrated leakage 
requires repositioning of tube 1 relative to 
tube 4. 

It will be appreciated that the fact that the '05 
sealing rings are withdrawn during non-
sealing means that they are less likely to be 
damaged and therefore will perform their 
function satisfactorily over longer periods 
before requiring replacement. 110 

W H A T W E C L A I M IS:— 

1. A nuclear reactor comprising a nuclear 
fuel assembly and reactor components housed 115 
in a vault and a chamber with reactor com-
ponent handling means disposed above the 
vault, there being penetrations in the roof 
structure of the vault for passage of reactor 
components , the handling means being con- 120 
nectable to a penetration tube of the roof 
structure by means of an adaptor tube, and 
sealing means for the tubes, the sealing means 
comprising at least one annular sealing mem-
ber capable of being resiliently deformed 125 
radially inwardly and outwardly to effect a 
seal between the tubes, deformation being 
effected by telescopic contraction of an end of 
one of the tubes and recovery o f the sealing 
member out of sealing contact with the tubes 130 
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being effected by telescopic extension o f said 
end of the one of the tubes. 

2. A nuclear reactor according to claim 1 
wherein the adaptor tube has a telescopic end 
which is capable o f embracing the penetration 
tube and houses a pair of spaced sealing 
members, the members being arranged to be 
resiliently deformed into sealing contact 
with the tubes by telescopic contraction of the 
adaptor tube in end abutment with the 
penetration tube. 

3. A nuclear reactor according to claim 2 

having means for testing the effectiveness o f 
the seal, the testing means comprising a gas 
duct extending from the interspace between 
the sealing members to gas detection means. 

4. A nuclear reactor substantially as 
hereinbefore described with reference to the 
drawings accompanying the Provisional Spec-
ification. 

L. A . D U N N I L L , 
Chartered Patent Agent , 

Agent for the Applicants. 
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