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ARRANGEMENT 

(71) W e , ROLLS-ROYCE LIMITED, a 
British Company, of Moor Lane, Derby, do 
hereby declare the invention, for which we 
pray that a Patent may be granted to us, and 

5 the method by which it is to be performed 
to be particularly described in and by the 
following statement: — 

This invention relates to sealing arrange-
ment, and is particularly but not exclusively 

10 concerned with a sealing member suitable for 
• _ _ . _ i_ • • - * 

against which said other one of said end por-
tions bears. 

Preferably said other one of said end por-
tions is an interference fit around the periphery 50 
of the other surface. 

The end portions may be annular in shape 
and may be substantially coaxial with each 
other. 

Means for varying the temperature of said 55 
other one of said end portions mav be nrn-
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hi ujc pressure vessel ol the nuclear reactor 
and which is removable therefrom along the 
axis of the pod independently of the nuclear 

25 reactor. The pod has at least two inaccessibly 
positioned radially extending ducts which are 
sealingly connected to further ducts com-
municating with the nuclear reactor and which 
must be disconnected to permit removal of the 

30 pod. It is an object of the present invention, 
therefore, to provide a remotely disconnectable 
sealing member. 

According to the present invention there is 
provided a sealing arrangement between the 

35 peripheries of two non-rotating surfaces com-
prising an annular sealing member having two 
end portions being attached together by a 
deflectable connecting portion, one of said 
end portions being integral with or secured to 

40 one of the surfaces of the other one of said 
end portions being adapted to be in sealing 
engagement with the other one of the surfaces 
and said other one of said end portions being 
adapted to be heated or cooled so "that said 

45 other one of said end portions is caused to 
sealingly engage the other one of said surfaces 
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uuv. saiu ena portions is sealingly attached 
to the said other one of the surfaces. 

The present invention further provides a 70 
pressure vessel having a cavity within the wall 
of the vessel and at least one pressure vessel 
duct connecting the interior of the pressure 
vessel with the cavity having a duct which is 
adapted to be connected with the pressure 75 
vessel duct, the ducts being sealingly con-
nected by one or more of the sealing members. 

The pressure vessel may have two sealing 
members, said one of said end portions of each 
sealing member being sealingly secured to the 80 
wall of the cavity in the pressure vessel and 
the other end of said end portions of each seal-
ing member is urged into sealing contact with 
the outer surface of the pod. 

The pressure vessel may contain a nuclear 85 
reactor and the pod houses the turbo 
machinery and/or the heat exchangers of a 
closed cycle gas turbine engine power plant 
of which the nuclear reactor forms a heat 
source. 90 

The present invention also provides a 
method of inserting and removing the pod 
within the cavity of the pressure vessel which 

sup 
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(54) IMPROVEMENTS IN OR RELATING TO SEALING 
ARRANGEMENT 

(71) W e , ROLLS-ROYCE LIMITED,, a 
British Company, of Moor Lane, Derby, do 
hereby declare the invention, for which we 
pray that a Patent may be granted to us, and 

5 the method by which it is to be performed 
to be particularly described in and by the 
following statement: — 

This invention relates to sealing arrange-
ment, and is particularly but not exclusively 

10 concerned with a sealing member suitable for 
use in a gas turbine engine power plant similar 
to those described and claimed in our co-
pending United Kingdom Application Num-
bers 49638/67 or 52365/69 (Serial Nos. 

15 1242528 and 1275756). 
In our co-pending application number 

49638/67, (1242528) there is described a gas 
turbine engine power plant having a nuclear 
reactor as a heat source and having its turbo 

20 machinery and heat exchangers mounted in a 
cylindrical pod which is mounted in a cavity 
in the pressure vessel of the nuclear reactor 
and which is removable therefrom along the 
axis of the pod independently of the nuclear 

25 reactor. The pod has at least two inaccessibly 
positioned radially extending ducts which are 
sealingly connected to further ducts com-
municating with the nuclear reactor and which 
must be disconnected to permit removal of the 

30 pod. It is an object of the present invention, 
therefore, to provide a remotely disconnectable 
sealing member. 

According to the present invention there is 
provided a sealing arrangement between the 

35 peripheries of two non-rotating surfaces com-
prising an annular sealing member having two 
end portions being attached together by a 
deflectable connecting portion, one of said 
end portions being integral with or secured to 

40 one of the surfaces of the other one of said 
end portions being adapted to be in sealing 
engagement with the other one of the surfaces 
and said other one of said end portions being 
adapted to be heated or cooled so that said 

45 other one of said end portions is caused to 
sealingly engage the other one of said surfaces 

against which said other one of said end por-
tions bears. 

Preferably said other one of said end por-
tions is an interference fit around the periphery 50 
of the other surface. 

The end portions may be annular in shape 
and may be substantially coaxial with each 
other. 

Means for varying the temperature of said 55 
other one of said end portions may be pro-
vided comprising heating means, for example 
at least one electrical heating coil coaxial with, 
and preferably embedded within said other one 
of said end portions. 60 

Said other one of said end portions may in-
clude at least one piston ring seal which is 
adapted to engage the periphery of said other 
one of said surfaces. 

In an alternative arrangement, said one of 65 
said end portions may be adapted to be pro-
vided with a cooling medium and the other 
one of said end portions is sealingly attached 
to the said other one of the surfaces. 

The present invention further provides a 70 
pressure vessel having a cavity within the wall 
of the vessel and at least one pressure vessel 
duct connecting the interior of the pressure 
vessel with the cavity having a duct which is 
adapted to be connected with the pressure 75 
vessel duct, the ducts being sealingly con-
nected by one or more of the sealing members. 

The pressure vessel may have two sealing 
members, said one of said end portions of each 
sealing member being sealingly secured to the 80 
wall of the cavity in the pressure vessel and 
the other end of said end portions of each seal-
ing member is urged into sealing contact with 
the outer surface of the pod. 

The pressure vessel may contain a nuclear 85 
reactor and the pod houses the turbo 
machinery and/or the heat exchangers of a 
closed cycle gas turbine engine power plant 
of which the nuclear reactor forms a heat 
source. 90 

The present invention also provides a 
method of inserting and removing the pod 
within the cavity of the pressure vessel which 
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comprises inserting the pod within the 
cavity so that the duct of the pod 
is aligned with the pressure vessel duct, at 
which position of the pod within the cavity, 

5 arranging that the other one of said end por-
tions of the sealing members are sealingly 
engaged with the outer surface of the pod 
applying heat to the said other ones of said 
end portions to disengage the said other ones 

10 of said end portions from the surface of the 
pod and withdrawing the pod from the cavity. 

The invention will now be particularly des-
cribed, by way of non-limitative example only, 
with reference to the accompanying drawing, 

15 which is a sectional view of a sealing member 
in accordance with the present invention. 

In the drawing there is shown part of a pre-
stressed concrete pressure vessel 10 for a 
nuclear reactor. The pressure vessel 10 is pro-

20 vided with a cylindrical cavity 12 having a 
steel liner 14, and contains a cylindrical steel 
pod 16 coaxial therewith. The pod 16 fits 
within the liner 14 with a small clearance 17, 
and is removable therefrom along the axis of 

25 the pod 16. Mounted within the pod 16 are 
the turbo machinery (not shown) and/or the 
heat exchangers (not shown) of a closed-cycle 
gas turbine engine power plant of which the 
nuclear reactor forms the heat source. Such 

30 power plants are described in our co-pending 
United Kingdom Patent Application Numbers 
49638/67 or 52365/69 (Serial Nos. 1242528 
and 1275756). 

The periphery of the pod 16 is provided 
35 with several radially facing openings, one of 

which is shown at 18, the openings com-
municate wtih part of the turbo machinery or 
one of the heat exchangers within the pod 16 
and with the nuclear reactor or another pod 

40 elsewhere in the pressure vessel 10. The open-
ing 18 shown in fact communicates with an 
annular duct 20 within the pod 16 and a duct 
21 extending radially of the pod 16 through 
the concrete of the pressure vessel 10. 

45 In order to prevent leakage of the gas flow-
ing through the opening 18, two axially spaced 
apart substantially identical sealing members 
22, which coaxially surround the pod 16, are 
provided in the clearance 17, one on each 

50 side of the opening 18. 
Each of the sealing members 22 comprises 

two ends joined by a relatively thin, flexible, 
cylindrical body portion 24 coaxial with the 
pod 16 one of said ends having more rigid 

55 radially outwardly projecting flange 26 and 
the other one of said ends having a more 
rigid, radially inwardly projecting flange 28. 
The radially outer peripheral surface of the 
flange 26 is urgri into sealing engagement 

60 with the internal peripheral surface of the 
liner 14 by bolts 30: however, if desired the 
flange 26 may be welded to or integral with 
the liner 14. The radially inner peripheral 
surface of the flange 28 is arranged to be a 

65 close sealing fit, preferably an interference fit, 

around the external peripheral surface of the 
pod 16 at all normal operating temperatures 
of the power plant to which the sealing mem-
bers 22 are exposed, and is provided with a 
number, e.g. three, axially spaced apart 70 
grooves 32 containing seals 34. The seals 34 
could be replaced by labyrith-type seals and 
could be provided in the external surface of 
the pod 16 instead of in the flange 28. 

The two sealing members 22 thus define 75 
between them a sealed annular space in the 
clearance 17, which annular space contains 
the opening 18. 

In use, the radially outer surface of body 
portion 24 is exposed to a higher pressure 80 
than the radially inner surface: it therefore 
flexes radially inwards until it is supported by 
the radially outer surface of pod 16. In other 
applications, the sealing member 22 would be 
arranged so that the side of body portion 24 85 
subjected to the lower pressure is closely ad-
jacent to a supporting surface. 

The flange 28 has embedded in it three 
electrical heating coils 36 which are coaxial 
therewith: however, if desired the heating 90 
coils 36 may be secured to a suitable external 
surface of the flange 28, or replaced by 
passages to which a hot fluid may be supplied. 
When it is desired to remove the pod 16 
axially from the cavity 12, the heating coils 95 
36 are energised, thus heating the flange 28 
and causing it to expand until it no longer 
engages the external peripheral surface of the 
pod 16. The pod 16 may then be withdrawn. 

The sealing members 22 thus provide a 100 
good seal around the opening 18 when the 
coils 36 are not energised, but, by the energis-
ing of the coils 36, may remotely disen-
gaged from the pod 16 to permit the re-
moval thereof. 105 

It will be appreciated that many modifica-
tions may be made to the sealing members 
22. Thus the flanges 26 and 28 could both 
project outwardly or inwardly, or in flange 
28 could be sealingly secured to the pod 16 110 
by bolts or welding, or be integral therewith, 
and the flange 26 could be a close or inter-
ference fit within the liner 14 and provided 
with passages to which a coolant such as liquid 
nitrogen could be supplied to cause disengage- 115 
ment by contraction. Additionally, the close or 
interference fit could be maintained in use by 
continuous cooling or heating, and then broken 
by removing the supply of coolant or heat. 
Further, the space sealed, i.e. the clearance 120 
17, need not be annular in shape: for ex-
ample, the liner 14 and the pod 16 could be 
replaced by oval-shaped members which could 
be eccentrically arranged. 

WHAT WE CLAIM IS :— 125 
1. A sealing arrangement between the 

peripheries of two non-rotating surfaces, com-
prising an annular sealing member having 
two end portions the portions being attached 
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together by a deflectable connecting portion, 
one of said end portions being integral with 
or secured to one of the surfaces, the other 
one of said end portions being adapted to be 

5 in sealing engagement with the other one of 
the surfaces and said other one of said end 
portions being adapted to be heated or cooled 
so that said other one of said end portions is 
caused to sealingly engage or disengage the 

10 other one of said surfaces against which said 
other one of said end portions bears. 

2. A sealing arrangement as claimed in 
claim 1, wherein the other one of said end 
portions is adapted to be an interference fit 

15 around the periphery of the other one of said 
surfaces. 

3. A sealing arrangement as claimed in 
claim 1 or claim 2, wherein said end por-
tions are annular in shape. 

20 4. A sealing arrangement as claimed in 
claim 3, wherein the said end portions are 
substantially coaxial with each other. 

5. A sealing arrangement as claimed in any 
preceding claim, wherein means for varying 

25 the temperature of the other one of said end 
portions is provided and comprises heating 
means. 

6. A sealing arrangement as claimed in 
claim 5, wherein the heating means comprises 

30 at least one electrical heating coil coaxial with 
the second portion. 

7. A sealing arrangement as claimed in 
claim 6, wherein the or each heating coil is 
embedded within the other one of said end 

35 portions. 
8. A sealing arrangement as claimed in any 

preceding claim, wherein the other one of 
said end portions includes at least one seal 
which at least one seal which is adapted to 

40 engage the periphery of the said other sur-
face. 

9. A sealing arrangement as claimed in any 
one of the preceding claims in which said 
one portion is integral with said one of the 

45 surfaces. 
10. A sealing arrangement as claimed in any 

one of the preceding claims 1 to 4 in which 
said other one of said end portions is adapted 
to be provided with a cooling medium. 

50 11. A sealing arrangement as claimed in 
claim 10 in which the said other one of said 
end portions is provided with ducts which 
are adapted to receive a coolant such as 
liquid nitrogen. 

55 12. A pressure vessel having a cavity with-

in the wall of the vessel and at least one pres-
sure vessel duct connecting the interior of the 
pressure vessel with the cavity, a pod located 
within the cavity having a duct which is 
adapted to be connected with the pressure 60 
vessel duct, the ducts being sealingly con-
nected by one or more of tiie sealing mem-
bers as claimed in any one of the preceding 
claims. 

13. A pressure vessel as claimed in claim 65 
12 in which two sealing members as claimed 
in any one of claims 1 to 9 are provided, 
said one of said end portions of each sealing 
member being sealingly secured to the wall of 
the cavity in the pressure vessel and said other 70 
one of &aid end portions of each sealing mem-
ber is urged into sealing contact with the 
outer surface of the pod. 

14. A pressure vessel as claimed in claim 12 
or claim 13 in which the pressure vessel 75 
houses a nuclear reactor and the pod houses 
the turbo-machinery and/or the heat ex-
changers of a closed cycle gas turbine engine 
power plant of which the nuclear reactor 
forms a heat source. 80 

15. A method of inserting and removing the 
pod within the cavity of the pressure vessel as 
claimed in claims 12 to 14 which comprises 
inserting the pod within the cavity so that 
the duct of the pod is aligned with the pres- 85 
sure vessel duct, at which position of the 
pod within the cavity arranging that the other 
one of said end portions of the sealing mem-
bers are sealingly engaged with the outer 
surface of the pod, applying heat to the second 90 
portions to disengage the second portions from 
the surface of the pod and withdrawing the 
pod from the cavity. 

16. A sealing arrangement substantially as 
herein described with reference to and as 95 
shown in the accompanying drawing. 

17. A pressure vessel constructed sub-
stantially as herein described with reference to 
and as shown in the accompanying drawing. 

18. A method of inserting and removing a 100 
pod from a cavity of a pressure vessel as 
claimed in claim 15 substantially as herein des-
cribed. 
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