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(57) Abrégé/Abstract:

The present invention refers to a threaded connection (1) for double-walled pipes, comprising an outer pipe (3), an inner pipe (2)
comprising an outward projection (4) having a threaded conical end (5), a component connector (8) having a threaded conical end
(7) threaded with the outward projection (4) threaded conical end (5) to provide a first threaded connection, the connector (8)
having an annular groove (9) and a sealing ring (10). The threaded connection (1) additionally comprises an intermediate piece
(11) with an inner threaded surface (13) threaded with an outward projection (4) outer threaded surface (14) to provide a second
threaded connection configured to turn in opposite direction with respect to the first threaded connection, the intermediate piece

(11) also having a pressing surface (16) that presses the sealing ring (10) against the connector (8), and a sliding joint (12)
engaged with an outer pipe (3) outward projection (20).
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ABSTRACT

The present invention refers to a threaded connection (1) for double-walled pipes,
comprising an outer pipe (3), an inner pipe (2) comprising an outward projection (4)
having a threaded conical end (5), a component connector (8) having a threaded
conical end (7) threaded with the outward projection (4) threaded conical end (5) to
provide a first threaded connection, the connector (8) having an annular groove (9)
and a sealing ring (10). The threaded connection (1) additionally comprises an
intermediate piece (11) with an inner threaded surface (13) threaded with an
outward projection (4) outer threaded surface (14) to provide a second threaded
connection configured to turn in opposite direction with respect to the first threaded
connection, the intermediate piece {11) also having a pressing surface (16) that
presses the sealing ring (10) against the connector (8), and a sliding joint (12)

engaged with an outer pipe (3) outward projection (20).
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THREADED CONNECTION FOR DOUBLE-WALLED PIPES

DESCRIPTION

Object of the invention

The present invention refers to a threaded connection for connecting components to
pipes, and more particularly, for connecting those components which are tapped on

double-walled pipes.

One object of the present invention is to provide a threaded connection with a
redundant barrier, in order to ensure the sealing of the connection such that no

leakage is spilled from the pipe.

Another object of this invention is to provide a threaded connection suitable for
being used in aircrafts fuel installations which comprise fuel pipes designed as

double-walled pipes for running along pressurized areas.

Another object of this invention is to provide a simplified threaded connection with a
reduced number of components, entailing a weight reduction and an easiest
installation. The threaded connection additionally achieves a simplified

maintenance.

Background of the invention

There are already known threaded connections that provide sealing after their
threading through different sealing arrangements. Typical sealing arrangements are
provided by means of sealing rings, such as O-rings, or by complementary surfaces
that perfectly fit each other avoiding the pass of fluid.

The European patent application EP0829670A2 discloses an exemplary use of O-
rings to provide sealing. The Application describes a hose coupler that attaches in a
manner that provides a sealed conduit that prevents that bacteria or other
contaminants are present at the coupler connection. The Application describes a

hollow female coupler piece connected with a hollow male coupler piece through an
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intermediate connector piece, wherein the coupler also includes means for sealing.
This means for sealing includes an O-ring compressed by a shoulder of the male
coupler against one or both of the intermediate and the second end of the female
coupler piece when the male coupler piece is threadedly interconnected to the
female coupler piece via the intermediate connector. So, either the second end of
the female coupler piece, the intermediate piece or a combination thereof includes
an annular groove defined therein to receive the O-ring. However, the Application

does not provide a connection with a redundant barrier.

The US patent application US5127679A discloses an exemplary use of
complementary surfaces to provide sealing. The application describes a fluid-tight
connector that comprises two members with respectively concave and convex co-
operating mating ends, joined together by an internally threaded sleeve retaining
one of the members and tightened by being screwed onto the other part. By this
configuration, the connector defines a conical contact surface that matches perfectly
acting as a barrier for fluid loss. Again, the application does not provide a connection

with a redundant barrier.

In aeronautical field also exists the need of providing a threaded connection with a
redundant barrier. As know, aircrafts fuel installations must comprise double-walled
fuel pipes for running along pressurized areas. Conventionally, each double-walled
fuel pipes comprises an outer pipe covering an inner pipe that conveys the fuel in

order to ensure that no leakage from the inner pipe will be spilled.

Currently, to fulfil with international airworthiness regulations, components fixed on
double-walled pipes by tapping on them must ensure a redundant barrier on the

connection.

Installing components, such as pressure or temperature sensors, tapped on an inner
pipe, requires a special interface on the component which complicates the
connection at the time that demands certain space for its installation or

accommodation in the connection.
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To comply with the double barrier requirement in this type of connections, it
becomes necessary to purchase dedicated components, usually not standardized,
equipped with a tedious system of flanges, rings and bolted connections, which
increases the time required for fixing components and the weight of the resulting

connection.

Another solution consists of giving up the compliance of the double barrier
requirement just on the connection. However, this solution is not acceptable in most

of the cases, and especially as a permanent solution.

Figure 1 shows a longitudinal section of a prior art sensing element 27 connected to
the inner pipe 29 of a conventional double-walled pipe, such double-walled pipe
formed by an inner pipe 29 shrouded by an outer pipe 28. In the embodiment of the
figure, the element connection 30 is directly threaded to the inner pipe 29, providing
only one barrier 31 for sealing the connection. The arrows depicted in the figure
show potential paths for fluid leaking so that, just providing one single barrier, other

paths for fluid are let unsealed.

Considering figure 1, an option for providing a redundant barrier could consist of
including sealing interfaces 32, 33 in the sensing element 27, therefore the
redundant barrier requirement would be fulfiled. However, the connection of the
sensing element would require several bolts and nuts, adding weight, making the
installation more complex and taking up more room for the connection.

Therefore, it has been detected in this technical filed the need for a threaded
connection that provides redundant sealing barriers, especially needed in the
aeronautical industry to fulfil with the international airworthiness regulations. It is
also needed that the threaded connection provides a reduced number of
components, simplifying the connection at the same time that achieves a reduction

in weight.

Description of the invention

The present invention overcomes the drawbacks above mentioned by providing a

threaded connection with a redundant barrier that accomplishes a reduction of the
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complexity of the connection, facilitating its instaliation and minimizing the number of
pieces involved for the double sealing barrier. Additionally, the threaded connection
complies with the international airworthiness regulations since it ensures the
compliance of the redundant barrier requirement on the connection.

An aspect of the invention refers to a threaded connection for double-walled pipes,
wherein the threaded connection comprises:

- an outer pipe comprising an outward projection,

- an inner pipe surrounded by the outer pipe, the inner pipe comprising an outward
projection having an inner surface with a threaded conical end; wherein the outward
projection has an outer threaded surface and, wherein the threaded conical end of
the outward projection has a flared connection that mates with a flared connection
provided at the threaded conical end of the connector,

- a component connector having a threaded conical end threaded with the threaded
conical end of the outward projection to provide a first threaded connection; the
connector having an annular groove and a sealing ring received in the groove,

- a cylindrical intermediate piece with an inner threaded surface threaded with the
outward projection outer threaded surface to provide a second threaded connection;
the intermediate piece having a pressing surface at one end and a sliding joint at the
other end, the pressing surface pressing the sealing ring against the connector, and
the sliding joint engaged with an inner wall of the outer pipe outward projection.
Additionally, the first threaded connection and the second threaded connection are

configured to turn in opposite directions.

In this way, the threaded conical end of the connector acts as a pin member of the
first threaded connection and, the threaded conical end of the outward projection
acts as a box member for said pin member. Likewise, the inner threaded surface of
the intermediate piece acts as a pin member of the second threaded connection
and, the outer threaded surface of the outward projection acts as a box member of
said second threaded connection. Such that, the sense of rotation of the pin
member of the first threaded connection is opposite to the sense of rotation of the

pin member of the second threaded connection.
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The invention provides a redundant barrier on the connection. The first barrier is
provided by the flared connection of the threaded conical end of the outward
projection, which mates with the flared connection provided at the threaded conical
end of the connector. Both flared connections are threaded by threading the
threaded conical end of the outward projection with the correspondent threaded
conical end of the connector. The second barrier is provided by the sealing ring

accommodated in the annular groove of the connector.

The first barrier is achieved by the flared connections of the two threaded conical
ends, the one provided in the outward projection of the inner pipe and the other one
in the connector, whereas the second barrier is achieved by the pressing surface
provided in the intermediate piece. The pressure exerted by the pressing surface is
ensured by the two threaded connections, the first threaded connection between an
inner surface of the outward projection of the inner pipe and the connector, and the
second threaded connection between an outer surface of the outward projection and
the intermediate piece. Thus, the invention provides a redundant barrier on the
connection with the addition of only one piece, the intermediate piece, and with a

connector which may be standard.

Additionally, since the invention provides a threaded connection for double-walled
pipes, the connection is suitable for being used in pipes employed in aircrafts fuel
installations, and especially, for those fuel pipes which extend along pressurized
areas of the aircraft, since those pipes have to be double-walled type pipes.
Therefore, since the threaded connection provides a redundant barrier on double-
walled pipes, the threaded connection of the invention fulfils with current

international airworthiness regulations.

Moreover, the threaded connection offers an improved sealing connection since,

with the double barrier, the risk of leakages is sharply reduced.

In addition, the invention provides an improved connection due to the special
configuration provided to the inner pipe outward projection and to the intermediate
piece. On one hand, the intermediate piece allows providing the second sealing

barrier and, on the other hand, allows reducing the number of pieces involved in the



10

15

20

25

30

35

CA 02876653 2014-12-22

connection, resulting in a simplified connection, both in terms of installation and

maintenance.

Additionally, the invention provides a compact solution since the connection no
longer requires bolted flanges, nuts, bolts or any other ancillary piece conventionally
needed for the connection. In this way, the invention achieves a reduction in the
space typically required for this type of connections. In addition, the invention
achieves a reduction in weight as a result of reducing the number of pieces
employed, since the weight added by the intermediate piece compensates the

weight saved due to the ancillary pieces avoided.

Brief description of the drawings

For a better comprehension of the invention the following drawings are provided for

illustrative and non limiting purposes, wherein:

Figure 1 shows a longitudinal section of a prior art element connection.

Figure 2 shows the upper half of a longitudinal section of the threaded connection

according to a preferred embodiment.

Preferred embodiment of the invention

Figure 2 shows an exemplary embodiment of a threaded connection 1 for a double-
walled pipe end, which also might be located on a chamber at a double-walled
installation or on a double-walled pipe end. Preferentially, the doubled-walled pipe
comprises an outer pipe 3 and an inner pipe 2 surrounded by the outer pipe 3,
wherein both pipes 2, 3 are in spaced relation defining a passage 19 between them.
The inner pipe 2 conveys a fluid that contacts with the inner surface 34 of the inner
pipe 2 and with the inner surface 6 of the outward projection 4 of the inner pipe 2,
since the fluid conveyed by the inner pipe 2 enters in the projection to be in direct
contact with a component 34. This component 34 could be a pressure sensor or a
temperature sensor, so that any of these measures could be obtained through the

threaded connection 1.
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The outward projection 4 of the inner pipe 2 is threaded at its both surfaces to
ensure its connection with a component connector 8 and with a cylindrical
intermediate piece 11. The connector 8 is connected to the component 34 and the
intermediate piece 11 is, at one end, in contact with the connector 8 and, at the

other end, in contact with the outer pipe 3.

The outward projection 4 comprises an inner surface 6 with a threaded conical end
5 threaded with a threaded conical end 7 of the connector 8. This threading provides
the first threaded connection to the threaded connection 1 of the invention. Also,
threading this two conical ends 5, 7, the threaded connection 1 provides the first
sealing barrier, so that through to the threading, both the flared connection 25
provided at the threaded conical end 5 of the outward projection 4 and the flared
connection 24 of the threaded conical end 7 of the connector (8), are maintained

and the barrier is ensured.

In a preferred embodiment, the flared connection 23 of the outward projection 4 is
provided at the innermost section of the threaded conical end 5 of the outward
projection 4. And preferably, the threaded conical end 5 of the outward projection 4
comprises two sections of different diameter. In another preferred embodiment, the
connector 8 is a SAE AS4395 Style E or a SAE AS5202, in this case, the connector
8 is provided with a standard threaded flared connection at one of its ends to
perfectly mate with the threaded and flared connection of the end of the outward

projection.

The outward projection 4 of the threaded connection 1 additionally comprises an
outer threaded surface 14 threaded with an inner threaded surface 13 of the
intermediate piece 11. Threading this two threaded surfaces 13, 14, the threaded

connection 1 provides a second threaded connection.

In the threaded connection 1 of the invention, the first threaded connection and the
second threaded connection are configured to turn in opposite directions. In a
preferred embodiment, the first threaded connection is a right-handed threaded and
the second threaded connection is a left-handed threaded, however, opposite

directions is also possible for the first and second threaded connections. Thus, the
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first threaded connection and the second threaded connection comprises threads in
opposite direction. The fact that the first and second threaded connections have
opposite threads, provides an additional advantage to the invention ensuring and

enhancing the tightening of the connection.

The intermediate piece 11 has a pressing surface 16 at one end, preferably a
chamfer surface, and a sliding joint 12 at the other end. The pressing surface 16
presses the sealing ring 10 received in the annular groove 9 of the connector 8,
against the connector 8, and the sliding joint 12 engaged with an inner wall 15 of the

outer pipe 3 outward projection 20.

The threaded connection 1 achieves a second sealing barrier by pressing the
sealing ring 10 accommodated in the groove 9 of the connector 8, wherein said
pressure is achieved by the pressing surface 16 provided at the intermediate piece
11.

Preferably, the pressing surface 16 is separated by a gap 21 with the outward
projection 4, so that this gap 21 separation allows the inclusion of the intermediate
piece 11 in the threaded connection 1 of the invention.

In another preferred embodiment, the intermediate piece 11 has a surface 22 in
contact with a surface 23 of the connector 8, wherein both surfaces 22, 23 are
orthogonal to axis 26 defined by outward projection 4. Preferably, as shown in the
figure, the contact surface 22 of the intermediate piece 11 is contiguous to the

pressing surface 16.

In another preferred embodiment, the sliding joint 12 comprises an annular groove
17 containing a seal ring 18 at an outer part of the intermediate piece 11 end.

In another preferred embodiment, the threaded conical end 7 of the connector 8 is
provided with longitudinal notches. According to another preferred embodiment, the
inner threaded surface 13 of the intermediate piece 11 is provided with longitudinal
notches. In this way and according to another preferred embodiment, the passage

19 defined by the spaced relation between the outer pipe 3 and the inner pipe 2
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receives the outflow of the notches. So, the threaded connection 1 of the invention
provides an additional advantage since the notches accomplish good paths for the
fluid, driving said fluid to the outer pipe 3 and facilitating the detection of any leakage
in the flared connection. Therefore, the threaded connection 1 provides an additional
advantage since comprising notches that facilitate the leakage detection in the
connection.

Alternatively and according to another preferential embodiment, the threaded
connection may comprise a pipe with an outer and an inner wall, the outer wall
acting as the outer pipe 3, and the inner wall, acting as the inner pipe 2. Likewise,
according to another preferential embodiment, the threaded connection may
comprise and outer chamber and an inner chamber, the outer chamber acting as the

outer pipe 3, and the inner chamber, acting as the inner pipe 2.
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CLAIMS

What is claimed is:
1. Threaded connection {1) for double-walled pipes, the threaded connection {1)
comprising:

an outer pipe (3) comprising a first cutward projection {20},

an inner pipe (2) surrounded by the outer pipe (3), the inner pipe (2} comprising a
second outward projection {4} having an inner surface (6) with a threaded conical end {5},

a component connector {(8) having a threaded conical end (7) threaded with the
threaded conical end (5) of the second outward projection {4} to provide a first threaded
connection, the connector {8) having an annular groove {9} and a sealing ring {10)
received in the groove (9),
characterized in that

the second outward projection (4) has an outer threaded surface {14} and,

wherein the threaded conical end {5} of the second outward projection {(4) has a
flared connection {25} that mates with a flared connection (24) provided at
the threaded conical end (7) of the connector (8),
and in that the threaded connection {1) comprises

a cylindrical intermediate piece (11) with an inner threaded surface (13)
threaded with outer threaded surface {14) of the second outward projection (4} to
provide a second threaded connection,

the intermediate piece (11} having a pressing surface {16) at oneend and a
sliding joint {12) at the other end,

the pressing surface {16} pressing the sealing ring (10) against the connector
(8),

the sliding joint {12) engaged with an inner wall {15} of the outer pipe {3)
first outward projection {20},
and in that the first threaded connection and the second threaded connection are

configured to turn in opposite directions.

Date recue / Date received 2021-06-10
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2. Threaded connection (1} according to claim 1 wherein the sliding joint {12}
comprises an annular groove {17) containing a seal ring {18) at an outer part of the

intermediate piece {11) end.

3. Threaded connection {1} according to any one of claims 1 or 2 wherein the

pressing surface (16) is separated by a gap (21) with the second outward projection (4).

4, Threaded connection (1) according to any one of claims 1 to 3 wherein the
intermediate piece {11) has a surface {22) in contact with a surface (23} of the
connector {8}, both surfaces {22, 23) are orthogonal to axis defined by second outward

projection (4).

5. Threaded connection {1) according to any one of claims 1 to 4 wherein the

connector {8) threaded conical end (7) is provided with longitudinal notches.

6. Threaded connection {1) according to any one of ¢laims 1 to 6 wherein the
intermediate piece {11) inner threaded surface {13) is provided with longitudinal

notches.

7. Threaded connection (1) according to any one of claims 5-6, wherein the outer pipe
{3) is in spaced relation to the inner pipe (2} defining a passage {19) that receives

the outflow of the notches.
8. Threaded connection (1) according to any one of claims 1 to 7 wherein the
first threaded connection is a right-handed threaded and the second threaded

connection is a left-handed threaded.

9. Threaded connection {1) according to any one of claims 1 to 8 wherein the

flared connection (25) of the second outward projection (4) is provided at the innermost

Date recue / Date received 2021-06-10
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section of the threaded conical end (5) of the second cutward projection {4).
10. Threaded connection (1} according to any one of claims 1 to 9 wherein the
threaded conical end (5) of the second outward projection (4) comprises two sections of

different diameter.

11. Threaded connection (1) according to any one of claims 1 to 10 wherein the

connector {8} is a SAE AS54395 Style E or a SAE AS5202.

Date recue / Date received 2021-06-10
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