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Abstract 
The invention concerns a swivel 

joint system designed to be mounted in a cryo
genic liquid transfer line, such as liquefied nat

ural gas, and the return of cold gas associated 

with the cryogenic liquid transfer. The system is 

of the type comprising a swivel joint for the pas

sage of the cryogenic liquid and a swivel joint 

for the return of the cold gas, each device com

prising a conduit (12, 29) provided with a fixed 
conduit portion (I2a, 29a) and a conduit portion 
rotating (12b, 29b) relative to the fixed conduit 

portion and rotational guiding means (44) inter

posed between the two conduit portions. The 

system is characterized in that the swivel joint 

device for the passage of the gas return is inte

grated in the swivel joint device for the passage 
of the cryogenic liquid. The invention is useful 

for offshore stations.  
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The invention concerns a swivel joint system designed to be mounted in a cryogenic 

liquid transfer line, such as liquefied natural gas, and the return of cold gas associated 

with the cryogenic liquid transfer, of the type comprising a swivel joint device for the 

passage of the cryogenic liquid and a swivel joint device for the return of the cold gas, 
5 each device comprising a conduit provided with a fixed conduit portion and a conduit 

portion rotating relative to the fixed conduit portion and a rotational guiding means 

interposed between the two conduit portions.  

A system of this type is known from European Patent No. 0188161. In this 

system, the two swivel joint devices for the passage of the cryogenic liquid and the 

10 return of the gas are realized in the form of independent devices, the conduit intended 

for the passage of the return of the gas concentrically surrounding the fixed conduit 

portion of the joint device for passage of the cryogenic liquid, with a layer of thermal 

insulation interposed between the two concentric conduits.  

This system in swivel joint form has the disadvantage of having a complex 

15 structure and of being encumbering.  

The present invention aims to offer a swivel joint system which palliates this 

disadvantage.  

Any discussion of documents, acts, materials, devices, articles or the like which 

has been included in the present specification is solely for the purpose of providing a 

20 context for the present invention. It is not to be taken as an admission that any or all of 

these matters form part of the prior art base or were common general knowledge in the 

field relevant to the present invention as it existed before the priority date of each claim 

of this application.  

Throughout this specification the word "comprise", or variations such as 

25 "comprises" or "comprising", will be understood to imply the inclusion of a stated 

element, integer or step, or group of elements, integers or steps, but not the exclusion of 

any other element, integer or step, or group of elements, integers or steps.  

In a first aspect of the present invention there is provided a swivel joint system 

for a cryogenic liquid transfer line, including a cold gas return, comprising a swivel 

30 joint device for passage of the cryogenic liquid and a swivel joint device for return of 

the cold gas, each swivel joint device comprising a conduit including a fixed conduit 

portion and a rotating conduit portion rotating relative to the fixed conduit portion and 

rotational guiding means interposed between the fixed and rotating conduit portions, 
wherein the swivel joint device for return of the cold gas is integrated in the swivel 

35 joint device for the passage of the cryogenic liquid and the two swivel joint devices are 
combined in a single rotational guiding device.
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In a related aspect, the invention provides a swivel joint system for a cryogenic 

liquid transfer line, comprising an arrangement including a central conduit for passage 

of the cryogenic liquid; an annular cold gas return conduit coaxially surrounding the 

central conduit; an exterior jacket coaxial with the central conduit; an end flange at 

5 each axial end of the arrangement by which the system is connected to a flange of the 

cryogenic liquid transfer line; two axially aligned arrangement sections, each having a 

central conduit section; an annular conduit section; and a jacket section; the two 

arrangement sections with the central conduit, annular conduit and jacket sections 

being rotatable with respect to one another; a single rotational guiding device located 

10 between facing surfaces of the axially aligned jacket sections; and seals being located 

between facing surfaces of the central and annular conduit sections; the facing surfaces 

and the single rotational guiding device being located in planes which are substantially 

parallel to one another and perpendicular to a longitudinal axis of the arrangement.  

The invention will be better understood, and other aims, characteristics, details 

15 and advantages thereof will appear more clearly in the following explanatory 

description with reference to the appended schematic drawings, provided only as an 

example, illustrating an embodiment of the invention and in which: 

- Figure 1 is a simplified elevation of an offshore station for transfer of liquefied 

natural gas between a transport ship and a storage station, which is equipped with a 

20 swivel joint system according to the invention which is indicated as A and which can 

be seen through a window torn away from the column of the offshore station; 

- Figure 2 is an axial section of swivel joint system A as indicated in Figure 1; 

- Figure 3 is a side view of the swivel joint system according to Figure 2; 

- Figure 4 is a view in the direction of arrow IV of Figure 2 and, 
25 - Figure 5 is an enlarged detail of 5 (V) indicated in Figure 2.  

Figure 1 illustrates, as an example of the application of the invention, the use of 

a swivel joint system according to the invention in an offshore station for the transfer of 

liquefied natural gas from a ship moored to this station and a storage station away from 

the offshore station.
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The offshore station has column 2, which rests on the sea bottom, and whose head 3 is 

capable of turning about the axis of the column. This head carries boom 4, and at its free end 

hang a liquefied natural gas transfer hose and another gas return hose, the other ends of which 

can be connected to the manifold of the transport ship. Seen as 6 in Figure 1 is a ring for mooring 

the ship by means of cable 10 which is connected with rotary head 3. Figure 1 shows as 11 a 

circular guard surrounding the column. Inside of column 2, mounted at the site of rotary head 3, 

is a swivel joint system according to the invention, designated by reference A. This joint system 

is mounted in pipe fitting 8 for the transfer of liquefied natural gas and in conduit 9 for the return 

of the gas.  

With reference to Figure 2, swivel joint system A according to the invention will be 

described below in greater detail.  

Swivel joint system A includes central conduit 12 for the passage of the liquefied natural 

gas, which is connected at the upper and lower part to the transfer pipe fitting provided inside 

column 2 of offshore station 1. The connection of the joint system to pipe fitting 8 takes place at 

the upper and lower part by means of screws 14, as seen in particular in Figures 3 and 4, with the 

insertion of annular seal 15 between end flanges 13a, 13b, 15a, 15b of the joint system and of the 

pipe fitting.  

Central conduit 12 has lower conduit section 12a, which is mounted fixed inside of the 

column and upper section 12b, which is mounted so as to rotate with respect to fixed lower 

section 12b. Provided between the two end surfaces 20 and 21 respectively facing each other of 

fixed section 12a and rotary section 12b is an appropriate seal 23 which allows extensive relative 

annular movement of the two sections 12a and 12b. Provided around central conduit 12, 

coaxially to this conduit, is annular space 25, which is delimited radially inside by central 

conduit 12 and radially outside by wall 29. Wall 29 extends between the two flanges 13a, 13b.  

Space 25 which is therefore closed at the top and bottom constitutes the gas return conduit, 

which enters space 25 through lateral entrance joining piece 27 and leaves this space through 

lateral exit joining piece 29.  

The gas return conduit, formed by space 25, has lower part 25a which coaxially 

surrounds fixed lower section 12a of central conduit 12 while being connected to it, and upper 

part 25b which coaxially surrounds rotary upper section 12b of central conduit 12 while being 

connected to this section. Consequently, upper part 25b rotates with respect to lower part 25a of 

gas return conduit space 25. Provided between the two parts 25a and 25b, in exterior wall 29, 

between end surfaces 34 and 35 facing one another, is seal 37 which will be described in greater 

detail below.  

The two seals 23 and 37, respectively belonging to central conduit 12 for passage of the 

liquefied natural gas and to gas return conduit 25, are in parallel but axially offset planes. The
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assembly formed by central conduit 12 and wall 29 coaxially surrounding it forming conduit 

space 25 is surrounded by exterior jacket 39, which extends coaxially between the two upper 13b 

and lower 13a flanges and is divided into two portions, fixed lower portion 39a and rotary upper 

portion 39b. Free ends 41, 42 facing one another, in the form of flanges, of jacket 39 bear a 

rotational guiding device in the form of a roller orientation ring, such as rotational bearing 44 

which is arranged, for example, in plane P2 of seal 37 of gas return conduit space 25. The rolling 

bearing, which forms a mechanical guiding device for the two parts of joint system A, can be of 

any known and appropriate nature, for example, ball bearings or a roller bearing. These 

rotational components are arranged between bearing part 45 attached by screws 46 at end 41 in 

the form of flange of fixed lower jacket portion 39a and part 48 held by screws 49 at free end 42 

of rotary upper jacket portion 39b.  

As seen in Figure 2, jacket portions 39a and 39b extend from the lower and upper flanges 

of the joint system to plane P2, while they diverge from respective wall portions 29a and 29b.  

Thus, annular space 50 is delimited between wall 29 and jacket 39, which has lower portion 50a 

and upper portion 50b depending on whether one is in the fixed part or the rotating part of the 

joint. Each partial space 50a and 50b is filled, for example, with a block of thermally insulating 

material 52a, 52b, the two sides facing one another of the two blocks being suitable for sliding 

over one another during angular movement of the part of the joint that moves with respect to the 

fixed part. The sides in contact have a stepped profile.  

As seen in the figures, the single rotational bearing which equips the swivel joint system 

according to the invention is on the exterior periphery and can therefore operate at a temperature 

close to ambient temperature, and therefore a non-cryogenic temperature.  

Seals 23, 37 are configured so that they are able to absorb extensive radial and axial 

movements and can be produced in the manner represented in Figure 5. The seal represented as 

an example has two rings 54, 55 made of an appropriate material such as Teflon, for example, 

each of which is received in groove 57, 58 made in front surface 21 of central conduit section 

12b. Grooves 57, 58 are concentric. Each sealing ring 54, 55, on its side facing front surface 20 

of central conduit section 12a, comprises projecting portion 60 whose front surface is squeezed 

between surface 20 under the effect of spring 63 inserted between rear surface 65 of the ring and 

bottom 67 of groove 57, 58 for receiving the sealing ring.  

With reference to Figure 2, it is again observed that cylindrical entrance and exit joining 

pieces 27, 29 of the gas return conduit pass through circular openings 69 formed in exterior 

jacket 39.  

As an example, the structure of swivel joint 1 according to the invention is made of 

stainless steel of type AISI 316 L and can be arranged with a vertical or horizontal axis of 

rotation.
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Of course, various modifications can be made to the joint as represented and 

described, provided that its essential characteristics are complied with, namely a single 

rotational guiding device for the lines for the passage of liquefied natural gas and the 

vapor return, and the compact integrated structure in which the fixed and rotating parts 

5 of the central conduit for passage of the cryogenic liquid and of the vapor return 

conduit are respectively arranged coaxially in such a way that the wall of central 

conduit 12 constitutes the radially internal wall of gas return conduit 25.  
The swivel joint system according to the invention therefore has the advantages 

of a shared wall of the coaxial joint devices, which is made possible by a merged 

10 architecture in the form of a single module with a single "hot" and thus "standard" 

mechanism which is reliable over time and can resist the forces of the pipe fittings. The 

shared wall makes it possible that thermal insulation need not be placed between the 

liquefied natural gas and the gas vapor, in the gas circuit or in the vapor circuit.
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CLAIMS: 

1. A swivel joint system for a cryogenic liquid transfer line, including a cold gas 

return, comprising a swivel joint device for passage of the cryogenic liquid and a 

5 swivel joint device for return of the cold gas, each swivel joint device comprising a 

conduit including a fixed conduit portion and a rotating conduit portion rotating 

relative to the fixed conduit portion and rotational guiding means interposed between 

the fixed and rotating conduit portions, wherein the swivel joint device for return of 

the cold gas is integrated in the swivel joint device for the passage of the cryogenic 

10 liquid and the two swivel joint devices are combined in a single rotational guiding 

device.  

2. The swivel joint system according to claim 1, wherein the single rotational guiding 

device is a rotational bearing for the two swivel joint devices.  

15 

3. The swivel joint system according to claim I or claim 2 including a central conduit 

for passage of the cryogenic liquid, an annular cold gas return conduit coaxially 

surrounding the central conduit, an exterior jacket coaxial with the central conduit, 
two end flanges between which the exterior jacket is located, wherein the central 

20 conduit, the annular conduit, and the exterior jacket are two axially aligned sections 
which rotate with respect to one another, a rotational bearing located between facing 
surfaces of parts of the jacket, and seals located between the facing surfaces of 

sections of the central and annular conduits, the rotational bearing and the seals being 

located in planes which are substantially parallel.  

25 

4. The swivel joint system according to claim 3, including an annular space between 
the annular conduit and the exterior jacket filled with a thermally insulating material 
in two blocks, each block being located in one of the fixed and rotating sections of the 
joint, the two blocks permitting rotational movement between the annular conduit and 

30 the exterior jacket.  

5. The swivel joint system according to any one of claims 3 to 4, wherein a radially 
internal wall of the annular conduit is formed by the wall of the central conduit for 
passage of the cryogenic liquid.  

35 

6. The swivel joint system according to claim 5, wherein the seals are respectively 
located in the central conduit, and in the exterior wall, delimiting the annular conduit.
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7. The swivel joint system according to claim 6, wherein the seals include two rings 

made of a sealing material, placed concentrically in corresponding portions of the 

central conduit and pressed by a spring.  

5 8. The swivel joint system according to any one of claims 3 to 7, wherein the coaxial 

central conduit and annular conduit have a shared wall.  

9. The swivel joint system according to any one of claims 2 to 8, wherein the 

rotational guiding device includes a roller bearing.  

10 

10. The swivel joint system according to any one of claims I to 9, wherein the fixed 

conduit portion of the passage of the cryogenic liquid and the rotating conduit portion 

of the of the passage of the cryogenic liquid contact each other only in a plane 

perpendicular to the axis of the system, and the fixed conduit portion of the return of 

15 the cold gas and the rotating conduit portion of the return of the cold gas contact each 

other only in a plane perpendicular to the axis of the system.  

11. A swivel joint system for a cryogenic liquid transfer line, comprising an 
arrangement including a central conduit for passage of the cryogenic liquid; an 

20 annular cold gas return conduit coaxially surrounding the central conduit; an exterior 

jacket coaxial with the central conduit; an end flange at each axial end of the 
arrangement by which the system is connected to a flange of the cryogenic liquid 
transfer line; two axially aligned arrangement sections, each having a central conduit 
section; an annular conduit section; and a jacket section; the two arrangement sections 

25 with the central conduit, annular conduit and jacket sections being rotatable with 
respect to one another; a single rotational guiding device located between facing 

surfaces of the axially aligned jacket sections; and seals being located between facing 
surfaces of the central and annular conduit sections; the facing surfaces and the single 
rotational guiding device being located in planes which are substantially parallel to 

30 one another and perpendicular to a longitudinal axis of the arrangement.  

12. A swivel joint system substantially as hereinbefore described with reference to 
the accompanying drawinsg.
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