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1 RECEIVED :'·’·

I

I A fusion welding socket for use when coupling together plastic pipes. The socket (18) is adapted to receive the pipe parts (1, 2) 
to be coupled together with a tight fit. The diameter of the ends (19) of the socket (18) is greater than the diameter of the socket along 
an intermediate part (20) and the diameter at said ends is adapted to receive with a tight fit an outer pipe (1) and the diameter of the 
intermediate part is adapted to receive with a tight fit an inner pipe (2) of a double-pipe conduit which includes two coaxial pipes and a 
leakage detection space (3) therebetween. The socket (18) includes coils (24-27) comprising resistance wires or filaments which enable the 
socket material to be fused locally together with the material in both the outer pipes (1) and the inner pipes (2) of two double-pipe conduits 
that are to be coupled together with the aid of the socket. The socket also includes at least one passageway (21) which interconnects the 
spaces in the socket on both sides of the intermediate socket part (20).
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ELECTROFUSION COUPLER

The present invention relates to an electrofusion coupler for 

use in joining together plastic pipes, wherein the coupler

5 includes a welding socket which is adapted to receive the 

ends of the pipes to be joined together with a close fit and 

which incorporates coils of resistance wires or filaments 

which when energized cause the material in the welding socket 

to fuse together with the material in the pipe walls at the

10 positions of said coils.

Couplers of this kind are used generally in joining together 

plastic pipes and in connecting plastic pipes to pipe bends, 

T-pieces and the like. The welding sockets are usually

15 provided with inwardly projecting shoulders in their center 

regions and incorporate a resistance coil on each side of the 

shoulders. When joining two pipes together, the pipe ends can 

be inserted into the socket until stopped by the shoulders. 

The person coupling the pipes will then know that the pipes

20 have been centered correctly in the socket. A voltage source 

is then connected to the coils. The material in the inner 

surface of the socket and in contact with the material at the 

pipe ends will therewith fuse together locally as a result 

of the heat generated in the resistance wires.

25

This represents a very simple and effective method of joining 

together simple pipe conduits. Many installation, for 

instance gasoline transporting installations, require the use 

of double conduits, i.e. conduits which include two coaxial

30 pipes and which are constructed so as to provide an annular 

space between the radially inner and the radially outer pipe. 

This space is used to detect any leakage that may occur in 

the inner or the outer pipe, in addition to enhancing safety 

against leakage onto the surrounding ground. To this end, the

35 space contains a gas, suitably air, that has a pressure in

excess of or below the ambient pressure. The occurrence of

a leakage can be detected, by monitoring the pressure in said
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space. It is important that pressure changes in the space 

between the pipes are able to propagate along the full length 

of a monitoring zone in a conduit system or pipework. When 

joining such pipes, the inner pipe must be joined per se and

5 the outer pipe must be joined per se, such that communication 

is also obtained between the annular spaces in the mutually 

joined double conduits.

When using conventional couplers of the aforedescribed kind 

10 to effect such joins, it is first necessary to join the inner 

pipes together with the aid of a fusion welding socket that 

is fused together with the pipes in a first fusing operation.

Prior to this, it is necessary to first place a cross-section 

reducing socket on each pipe end, these sockets each having

15 a part into which the outer pipe tightly fits and a part of 

larger diameter which will accommodate the inner fusion 

welding socket for the inner pipes. These reduction sockets 

are intended to be joined with the aid of an outer welding 

socket of larger diameter. It is also necessary to push this

20 outer socket onto a pipe end prior to welding the inner pipes 

together. The reduction sockets and the outer welding socket 

must then be welded together with respective outer pipes and 

with each other in a second welding operation.

25 A greater number of components and working operations are 

required in the case of T-couplings for instance. The use of 

such conventional fusion welding sockets in joining together 

double-pipe conduits is thus expensive because of the large 

number of components that must be used and because several

30 welding operations must be carried out sequentially. 

Especially the division of the pipe welding into different 

working operations is time consuming.

A primary object of the present invention is to provide a

35 technique which greatly simplifies the work of joining

together double-pipe conduits.
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In this regard, one object is to join together double-pipe 

conduits with the aid of one single fusion welding coupler.

Another object is to enable all welding operations to be

5 carried out simultaneously when joining a T-coupling.

The invention is based on the realization that these objects 

can be achieved with the aid of a fusion coupler or welding 

socket that includes parts of mutually different diameters

10 which will fit around the outer pipe and the inner pipe 

respectively of a double-pipe conduit, and which includes 

passageways that provide communication between the annular 

spaces of two double-pipe conduits joined together with the 

aid of the welding socket.

15

Reference in the following and in the claims to a pipe 

coupling and pipe joining operation implies joining together 

two double-pipe conduits and joining of one such conduit to 

a joint piece, a pipe bend, a T-coupling and the like that

20 include double-pipes or pipes provided with passageways in 

the walls thereof with the intention of providing requisite 

communication with the space between the pipes in a double

pipe conduit.

25 The particular characteristic features of a fusion coupler 

of the kind defined in the first paragraph are that the 

welding socket has a larger diameter at its ends than along 

an intermediate part thereof, that the diameter at said ends 

is adapted to receive an outer pipe with a close fit and the

30 diameter along said intermediate part is adapted to receive 

with a close fit an inner pipe of a double-pipe conduit that 

includes two coaxial pipes and a leakage detection space 

between said pipes, that the socket includes heating coils 

of resistance wires or filaments that when energized function

35 to locally fuse the socket material with the material of both

the outer pipes and the inner pipes in two double-pipe

conduits to be joined together with the aid of the fusion
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welding socket, and that the fusion welding socket includes 

at least one passageway which interconnects the spaces in the 

socket on both sides of the intermediate part.

5 A fusion welding socket of this kind enables, for instance, 

two double-pipe conduits to be joined together with the aid 

of one single component and also enables all necessary fusion 

welding operations to be carried out in one single step, by 

connecting an outer voltage source to two terminals on the

10 socket. This greatly facilitates the work that is entailed 

in joining together double-pipe conduits, and also makes the 

work less expensive. Furthermore, the use of a single welding 

socket also enables a check to be made as to whether or not 

the inner pipe has been welded correctly, from outside the

15 conduit.

Further characteristics of the invention will be apparent 

from the dependent claims.

20 The invention will now be described in more detail with 

reference to exemplifying embodiments thereof and also with 

reference to the accompanying drawings.

Figure 1 illustrates joining of two double-pipe conduits with

25 the use of conventional fusion welding sockets.

Figure 2 illustrates joining of a T-coupling to double-pipe 

conduits with the aid of conventional fusion welding sockets.

30 Figure 3 illustrates an inventive fusion welding socket for 

joining together two double-pipe conduits.

Figure 4 illustrates a T-coupling joined to double-pipe 

conduits with the aid of fusion welding sockets according to

35 the present invention.

In Figure 1 the numeral 1 identifies the outer pipe and
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numeral 2 the inner pipe of a double-pipe conduit, and 

numeral 3 identifies a free space between the outer and inner 

pipes. Pipes of this kind are used, among other things, in 

underground conduits for transporting gasoline in gas

5 stations and the like. The double pipes enhance security 

against leakage. Any fluid leaking through the inner pipe 2 

will be collected in the annular space 3 between the pipes 

and conducted to the lowest point of the conduit.

10 The annular space 3 can also be used as a leakage control 

means, wherewith the space is filled with gas, suitably air, 

at a pressure higher than or lower than atmospheric pressure. 

The imperviousness of the outer pipe 1 and the inner pipe 2 

can be checked, by monitoring the pressure in the space 3.

15

When joining such pipes together, however, there arises the 

problem that the annular passageway 3 between the outer pipe 

and the inner pipe must also be sealed at the joint location 

against both the space in the inner pipe 2 and the atmosphere

20 outside the outer pipe 1.

Figure 1 illustrates how such a joint is effected at present 

with the aid of conventional fusion welding sockets. The 

procedure in this case is as follows:

25

The outer pipe 1 is removed along an end part of respective 

conduits. A reduction socket 4 is then fitted onto respective 

pipe ends. The socket 4 has a cylindrical part 5 which is 

designed as a fusion welding socket which incorporates a

30 heating coil comprising resistance wires or filaments to 

which electric current can be supplied via two terminals 6 

and 7 respectively. The reduction socket 4 has a second 

cylindrical part 8 of larger diameter. The diameter of the 

part 5 is such as to enable the outer pipe l to be inserted

35 thereinto with a close fit. A fusion welding socket 9 is also

fitted on one pipe end, the diameter of said fusion welding

socket being sufficiently large to fit on the cylindrical
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part 8 of the reduction socket 5 with a close fit. The fusion 

welding socket 9 incorporates a resistance coil at each end, 

said coils being energized by the terminal connections 10, 

11.

5

The exposed ends of the inner pipe 2 are then inserted into 

the center of an inner fusion welding socket 12 principally 

of the same design as the aforesaid socket 9 that incorpo

rates two resistance coils connected to respective terminal

10 connections 13 and 14 of the socket.

In a first fusion welding operation, a voltage source is 

connected to the terminals 13 and 14 and the coils incorpo

rated in the socket therewith energized to heat the socket

15 material 12 and the material at the ends of the inner pipes 

2, so as to fusion weld the socket 12 to respective pipe 

ends. This results in a tight join of the inner pipes 2. The 

reduction sockets 4 are then moved to the illustrated 

position on respective outer pipes and the outer fusion

20 welding socket 9 is moved to a position in which it is 

centered over the join between the parts 8 of the reduction 

sockets. Respective terminal connections 6, 7 and 10, 11 are 

then coupled to a voltage source in order to fuse weld the 

cylindrical parts of the reduction sockets 4 with respective

25 outer pipes and the fusion welding socket 9 with respective 

end-parts of the reduction sockets 4. This can be effected 

in two mutually sequential welding operations or at one and 

the same time.

30 Thus, four components and at least two fusion welding 

operations are required to effect such a joint, it being 

necessary to carry out these operations at different points 

in time. The pipe joining work is thus a time consuming and 

relatively expensive operation. Furthermore, it is not

35 possible to subsequently check whether or not welding of the

inner pipe has been carried out correctly, since the indicat

ing means 15 which enable such checks to be carried out are
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hidden by the outer welding socket.

Figure 2 illustrates application of the conventional technol
ogy when joining together three double-pipe conduits with the

5 aid of a so-called T-coupling. As will be apparent from the 
Figure, this operation requires the use of a large number of 
components. Firstly, the inner pipes must be coupled together 
with the aid of an inner T-shaped tubular part 16 which is 
joined to respective inner pipes with the aid of three

10 welding sockets 12 of the same type as those used in the 
straight join shown in Figure 1. It is then necessary to 
connect an outer T-shaped tube part 17 to the outer pipes 1 
with the aid of reduction welding sockets 4 and outer welding 
sockets 9 in a manner similar to that used in the straight

15 join shown in Figure 1. Thus, a total of eleven components 
and at least two time-spaced welding operations are required, 
with associated time consumption and cost. As in the former 
case, it is not possible to check whether or not the welding 
operations carried out in joining the inner pipes have been

20 effected correctly, in conjunction with a final inspection 
of a pipework system.

Figure 3 illustrates the use of an inventive fusion welding 
socket 18 in joining two double-pipe conduits that include

25 an outer pipe 1, an inner pipe 2 and an intermediate annular 
space 3 . The socket 18 includes two end-portions 19 that have 
a diameter which will permit the outer pipe 1 to be fitted 
therein with a close fit. An intermediate part 20 of the 
socket 18 has a smaller diameter, which receives the inner

30 pipe 2 with a close fit. The intermediate part 20 is through- 
drilled with a number of passageways 21 that interconnect the 
spaces in the socket 18 on both sides of the intermediate 
part 20. These passageways can be provided by moulding a 
desired number of narrow tubular elements, e.g. steel tubes,

3 5 suitably from two to four tubes, in the socket 18 during its
manufacture.
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An inventive socket 18 is used in following way to establish 
a join with the aid of said socket.

As in the former case, the outer pipe 1 is removed along an
5 end-part of those conduits to be joined together. The inner 

pipes 2 are then inserted into those parts 20 of the socket 
18 having the smallest diameter until meeting an inwardly 
projecting stop flange 22, therewith indicating that the 
socket has been centered over the join. The outer pipes 2

10 have been inserted into those parts 19 of the socket 18 
having the larger diameter at the same time. The outer pipes 
1 are shorter than the inner pipes 2 by an extent that will 
form a gap 22 between respective ends of the outer pipes and 
the adjacent end of the intermediate part 20 of the socket

15 18. As will be apparent, all of this is effected in one
working step.

The socket 18 has embedded therein four resistor coils 24, 
25, 26, 27, of which two, 24, 25, are embedded in the

20 cylindrical socket parts 19 of large diameter and two, 26 and 
27, are incorporated in the cylindrical socket part 2 0 of 
smaller diameter. All coils are coupled together, suitably 
in series with one another, and connected electrically to two 
terminal connections 28 and 29 respectively. When the

25 terminals 28 and 29 are connected to a voltage source, the 
heating coils will cause the socket 18 to be fusion welded 
to the outer pipes 1 and also to the inner pipes 2, in one 
and the same operation.

30 Communication between the annular gap 3 of respective double
pipes is achieved with the aid of said incorporated passage
ways 21. The sites at which the materials have fused together 
can be checked from outside the conduit system and on subse
quently occasions with the aid of conventionally holes

35 filled with material which enable it to be seen whether or
not the material has melted to the extent desired. A joint
of this kind can be realized in a very short period of time
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and with the use of one single component and one single 
fusion welding operation.

As will be seen from the Figure, there is included an inner
5 sleeve 30 which bridges the join between the inner pipes 2. 

The sole purpose of this sleeve is to connect an inner 
conductive layer 31 of the inner pipes such as to carry away 
any static electricity that may arise when a liquid medium 
flows through the pipe. The sleeve 30 is thus comprised of

10 an electrically conductive material which will suitably have 
a slight resiliency such that it will abut the inner layer 
of the pipes with a certain force. The sleeve has no function 
with respect to the described joint as such and is omitted 
when no electrical connection between the pipes is required.

15
Figure 4 illustrates the manner in which three double-pipe 
conduits can be connected together with the aid of a T-piece 
while using inventive fusion welding sockets.

20 In this case there is required a T-shaped pipe-section 31 
that includes an inner pipe 32 and an outer pipe 33, and 
passageways 34 through which the annular spaces 3 in the 
connecting pipe conduits communicate with each other. The 
passageways 4 can be provided with the aid of recesses in the

25 inner surfaces of respective outer pipes 3 or by moulding 
bent pipes in the outer pipes 33 of the T-shaped pipe 
section.

Such a T-shaped pipe section 31 can be coupled to said
30 connecting double-pipe conduits with the aid of a fusion 

welding sleeve of the kind described in Figure 3, for each 
such coupling.

In Figure 4, each welding socket includes four terminal
35 connections which enable welding of the outer pipes and of 

the inner pipes to be effected in mutually separate opera
tions, if so desired. However, these operations can be
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carried out simultaneously, of course, and the terminals can 
therewith be connected in pairs. The welding sockets used are 
suitably of the kind shown in Figure 3. This embodiment also 
includes electrically conductive sleeves 30 for establishing 
electric connection between the inner conductive layer of the 
inner pipes, so as to drain off any static electricity that 
may be present.

As evident from Figure 4, a T-coupling is effected with the 
aid of only four components instead of the eleven components 
required when applying the known technique according to 
Figure 2. The cost is correspondingly reduced and a time 
saving is made by virtue of the fact that all welding 
operations can be carried out at one and the same time. The 
result can also be subsequently checked, e.g. in conjunction 
with a final inspection of an installation.

The invention has been described above with reference to 
making a straight join and a T-coupling respectively. It will 
be understood, however, that the invention can be applied in 
other contexts, such as for coupling pipe bends, terminating 
sockets and connecting sockets, reduction elements, and so 
on. As will be understood by one skilled in this art, the 
passageways required through the intermediate parts of the 
fusion welding sockets can be obtained in different ways and 
in various forms. The main criterion is that the passageways 
are able to maintain communication between the annular spaces 
of the connected conduits.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A fusion welding socket for use in coupling together plastic pipes, wherein 

the socket is intended to receive the ends of those pipe parts to be coupled 

together with a tight fit, and has imbedded therein heating coils which comprise 

resistance wires or filaments and which, when energised, function to fusion weld 

the socket material to the material in the pipe walls at the position of said coils, 

characterised in that the diameter of the ends of the socket is greater than the 

diameter along an intermediate part of said socket; in that the diameter at said 

ends is adapted to receive with a close fit an outer pipe and the diameter along 

said intermediate part is adapted to receive with a close fit an inner pipe of a 

double-pipe conduit which includes two coaxial pipes and a leakage detection 

space located between said coaxial pipes; in that the socket includes heating 

coils comprising resistance wires or filaments which enable the socket material to 

be fusion welded with the material of both the outer tubes and the inner tubes of 

two double-pipe conduits to be connected together with the aid of the socket, 

locally at the positions of said coils; and in that the socket includes at least one 

passageway which mutually connects the spaces in the socket on both sides of 

the intermediate part.

2. A fusion welding socket according to claim 1, characterised in that said at 

least one passageway opens out at a given distance from the position to which 

the outer pipe of a double-pipe conduit to be connected to the socket can be 

inserted into said socket.

3. A fusion welding socket according to claim 1 or 2, characterised in that it 

includes 2-4 passageways in the form of tubular elements moulded in said 

socket.

4. A fusion welding socket according to any one of claims 1 to 3, 

characterised in that the socket includes four coils of resistance wires or 

filaments, of which two coils are embedded in those end-parts of the sockets that
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socket part of said smaller diameter and on both sides of the centre part of said 

intermediate part.

5. A fusion welding socket according to claim 4, characterised in that the coils 

are mutually coupled and are connected to tow common terminal connections in 

the socket.

6. A fusion welding socket according to claim 5, characterised in that all coils 

are series connected between said terminal connections.

7. A fusion welding socket according to any one of claims 6 or 7, 

characterised in that the intermediate socket part of said smaller diameter 

includes inwardly projecting stop means at the centre of the socket.
• · · ) ·• · ·• · ·

• · ·
8. A fusion welding socket according to claim 7, characterised in that said

• · ·
stop means has the form of a ring-shaped flange.

• · ·• · ·• · ·• · ·• · ·
*· *· DATED this 5th day of December 2001
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