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(57) Abstract: The invention presents and describes a device for connecting pi
pelines which are subject to axial changes in length, in particular high-pressure 
pipelines, which are laid for example in mineshafts. To be able to use such de
vices even with very high pressures, wherein said devices should have a simple 
design and nevertheless be dismantlable for servicing and cleaning purposes, a 
generic device is provided which is characterized by a pipe element (1) having 
a flange (2), which has an end-side annular surface (F i), and also having a ring 
(3) which encircles the pipe element (1), by a sliding collar (4), the inner dia
meter of which corresponds to the outer diameter of the flange (2) and the one 
end of which has an opening for receiving the pipe element (1), wherein the 
flange (2) is arranged in an axially movable manner in the sliding collar (4), and 
by an outer sleeve (5) which is fastened to the sliding collar (4) and which is ar
ranged around the pipe element (1) and the ring (3) and the inner diameter of 
which corresponds to the outer diameter of the ring (3), the interior space of 
which sliding sleeve (5) is connected via at least one opening in the pipe ele
ment (1) to the interior of the line, and in which outer sleeve (5) the ring (3) 
forms a pressurized annular surface (F2) which is of substantially the same size 
as the annular surface (Fi).

(57) Zusammenfassung:
[Fortsetzung auf der nachsten Seite]
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Dargestellt und beschrieben ist eine Vorrichtung zum Verbinden von axialen Langenanderungen unterworfenen Rohrleitungen, 
insbesondere Hochdruck-Rohrleitungen, die beispielsweise in Schachten von Bergwerken verlegt sind. Um solche Vorrichtungen 
auch bei sehr hohen Driicken einsetzen zu konnen, wobei diese emen einfachen Aufbau besitzen und dennoch zu Wartungs- und 
Reinigungszwecken zerlegbar sein sollen, ist eine gattungsgemaBe Vorrichtung vorgesehen, gekennzeichnet durch ein Rohrele- 
ment (1) mit einem eine stimseitige Ringflache (Fi) aufweisenden Flansch (2) sowie einem das Rohrelement (1) umspannenden 
Ring (3), eine Schiebemuffe (4), deren Innendurchmesser dem AuBendurchmesser des Flansches (2) entspricht und deren eines 
Ende eine Ofthung zur Aufhahme des Rohrelements (1) aufweist, wobei der Flansch (2) in der Schiebemuffe (4) axial verschieb- 
bar angeordnet ist, und durch eine an der Schiebemuffe (4) befestigte und um das Rohrelement (1) und den Ring (3) herum ange- 
ordnete AuBenhulse (5), deren Innendurchmesser dem AuBendurchmesser des Rings (3) entspricht, deren Innenraum uber wenigs- 
tens eine Ofthung im Rohrelement (1) mit dem Leitungsinneren in Verbindung steht und in dem der Ring (3) eine druckbeauf- 
schlagte Ringflache (F2) bildet, die im wesentlichen gleich groB wie die Ringflache (Fi) ist.
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Device for connecting pipelines subjected to changes in axial 
length

The invention relates to a device for connecting pipelines, 
in particular high pressure pipelines, which are subjected to

5 changes in axial length and are laid in mine shafts, for 
example.

Lines of this type are also called "shaft lines". Shaft lines 
are not only used in hard coal mining in Germany, but also in

10 hard coal mining in foreign countries; these pipelines have 
to convey fluids over many hundred metres to the respective 
underground mining operation. In this respect, there is often 
a problem regarding the linear extension of such installed 
shaft lines. Such a linear extension can be compensated by

15 the use of hoses which are installed approximately every 
100 m, or by the use of known expansion spirals which can 
compensate for a linear extension of from 40 to 50 mm per 
hundred metres.

20 If shaft lines with relatively large diameters and high
pressures are used, the extension problem becomes even more 
complicated, since with thick-walled pipes, small spiral 
diameters cannot be bent and there are no hoses for pressure 
ranges of more than 400 bars to enable a flexible element to

25 be laid in the shaft line.

Therefore, the object of the invention is to provide a device
for connecting pipelines which are subjected to changes in
axial length, which device can also be used for very high
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Pipelines of the type referred to under the Technical Field 
heading herein are also called "shaft lines". Shaft lines are 
not only used in hard coal mining in Germany, but also in hard 
coal mining in other countries; these pipelines have to convey

5 fluids over many hundred metres to the respective underground 
mining operation. In this respect, there is often a problem 
regarding the linear extension of such installed shaft lines. 
Such a linear extension can be compensated by the use of hoses 
which are installed approximately every 100 m, or by the use of

10 known expansion spirals which can compensate for a linear 
extension of from 40 to 50 mm per hundred metres.

If shaft lines with relatively large diameters and high 
pressures are used, the extension problem becomes even more

15 complicated, since with thick—walled pipes, small spiral
diameters cannot be bent and there are no hoses for pressure 
ranges of more than 400 bars to enable a flexible element to be 
laid in the shaft line.

20 Therefore, it is desirable to provide a device for connecting 
pipelines, which are subjected to changes in axial length, 
which device can also be used for very high pressures, has a 
simple construction and nevertheless can be dismantled for 
maintenance and cleaning purposes.

25
Summary of the Invention

In accordance with one aspect of the present invention there is 
provided a device for connecting pipelines, subjected to

30 changes in axial length, comprising:

a pipe element with a flange having an end—face annular 
surface and a ring encompassing the pipe element,

35 a sliding sleeve, an internal diameter of which corresponds
to an external diameter of the flange and one end of which has

RECEIVED TIME 2. APR. 19:54
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an opening for receiving the pipe element, the flange being 
arranged such that the flange can move axially in the sliding 
sleeve, and

5 an outer bushing which is attached to the sliding sleeve
and is arranged around the pipe element and the ring and an 
internal diameter of which corresponds to an external diameter 
of the ring and an interior of which is connected to an 
interior of the pipeline by at least one opening in the pipe

10 element and in which the ring forms a pressurised annular
surface which is substantially the same size as the end-face 
annular surface.

Preferably, the at least one opening in the pipe element is a
15 plurality of openings comprising holes arranged and distributed 

over the circumference.

Preferably, the outer bushing is screwed together with the 
sliding sleeve.

20
Preferably, the ring is screwed together with the pipe element.

It is understood that corresponding sealing elements are 
present at the end of the screw connections. The screw

25 connection has the advantage of a defined position, since the
two parts to be joined together can be brought into the desired 
position (as an end position) when the device is assembled.

Preferably, the device can be inserted between two line ends
30 having pipe couplings and which thus has corresponding coupling 

elements on the end faces. A connection with pipe couplings and 
clamps is advantageous so that the individual elements can be 
easily assembled and disassembled, for example in order to 
replace sealing rings. For this purpose, preferably, the pipe

35 element has a pipe coupling element on an end of the pipe 
element opposite the flange.

RECEIVED TIME 2. APR. 19:54
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Preferably, (to provide the pipe element with a particularly 
good hold), the pipe coupling element has a relatively long, 
i.e. elongated, pipe coupling flange into which the end of the 
pipe element is screwed.

5
Preferably, the outer bushing, the ring and/or the pipe 
coupling flange have blind holes arranged and distributed 
uniformly over an outer periphery of the outer bushing, the 
ring and/or the pipe coupling flange to facilitate screwing

10 and, in particular, unscrewing operations for maintenance 
purposes .

Preferably, the sliding sleeve has at an open end thereof an 
adapter element, an internal diameter of which corresponds to

15 that of the pipeline, and wherein the adapter element projects 
inside the sliding sleeve.

Preferably, both the adapter element and the sliding sleeve 
each have a flange so that the adapter element can be connected

20 together with the sliding sleeve by a pipe coupling clamp or 
screw pipe coupling.

Preferably, if the device according to the invention is to be 
used in a pipeline with line ends having pipe couplings, then

25 the adapter element preferably also has, on an end thereof
opposite the sliding sleeve, a pipe coupling element which can 
likewise be configured as a pipe coupling clamp or as a screw 
pipe coupling.

30 Preferably, so that the interior part of the outer bushing 
which is not subjected to the medium in the line remains 
pressure—free, the outer bushing has a plurality of openings 
which are arranged and distributed over a periphery thereof and 
through which air can escape when a length of the pipe element

35 is changed.

RECEIVED TIME 2. APR. 19:54
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Preferably, the openings are configured as holes.

Preferably, the device further comprises at least one seal 
arranged in a groove for sealing the device.

5
Preferably, the seals are configured as O—rings.

Preferably, the grooves provided for the seals (which are 
preferably O-rings) have a suitable surface tempering.

10

Preferably, the device further comprises a grime-repelling 
coating. All the close sliding fits and surfaces are 
preferably provided with the grime-repelling coating. A coating 
of this type is very important since, in this manner, the

15 formation of so-called tutty which occurs through galvanisation 
of the pipes, can be substantially avoided.

The invention recognises that it is possible to provide each of 
the end—face annular surfaces constantly exposed to the

20 pressure inside the pipe in telescopic connections with a 
corresponding compensating element which, in turn, has a 
pressurised end-face annular surface, but in the opposite 
direction. In this manner, the individual devices behave in a 
neutral manner such that an addition of individual relatively

25 small pressure loads in a specific direction is reliably ruled 
out.

Due to the considerable depths, particularly in hard coal 
mining, shaft lines often have lengths of much more than

30 1, 000 metres, so that changes in length without corresponding
compensating elements would result in a linear extension of the 
line which would deform the line in an undulating manner, 
thereby possibly ■-resulting in kinks which could even pull out 
holding means from the shaft wall.

35

RECEIVED TIME 2. APR. 19:54
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Brief Description of the Drawings

In the following, the invention is described in more detail 
with reference to drawings which show only one preferred

5 exemplary embodiment. In the drawings :

Fig. 1 shows a longitudinal sectional view through a device 
according to the invention in the central position,

10 Fig. 2 shows the subject matter of Fig. 1 in its first end 
position, and

Fig. 3 shows the subject matter of Fig. 1 in its second end 
position.

15
Description of Embodiments

The figures show the same subject matter, namely an embodiment 
of the device according to the invention in a central position

20 (Fig. 1}, in an extended end position (Fig. 2) and in a 
retracted end position (Fig. 3) .

The device firstly consists of a first pipe element 1, one end 
of which is reinforced by a flange 2 and around the

25 circumference of which a ring 3 is arranged approximately in
the centre. In the illustrated exemplary embodiment, preferred 
in this respect, the ring 3 is screwed onto the pipe element 1; 
for this purpose the pipe element 1 provides

RECEIVED TIME 2. APR. 19:54
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in the desired location a corresponding external thread (not 
shown in more detail). Accordingly, the ring 3 has a 
corresponding internal thread.

5 The pipe element 1 is then arranged with its end having the 
flange 2 in a sliding sleeve 4 which, in turn, is connected 
to an outer bushing 5, the internal diameter of which 
corresponds to the outer diameter of the ring 3 and the end 
of which remote from the sliding sleeve 4 has an opening for

10 receiving the pipe element 1. The annular space formed 
between ring 3 and upper end of the outer bushing 5 is 
connected to the fluid in the pipeline via holes 6 which are 
arranged distributed uniformly over the circumference of the 
pipe element 1.

15
Since on the one hand the end-face annular surface of the 
flange 2 has a first surface Fi inside the sliding sleeve 4, 
the shape of the ring 3 and outer bushing 5 is selected such 
that the pressurised annular surface of the ring 3, denoted

20 as surface F2, should be substantially exactly the same size 
as the annular surface Fi in order to allow a pressure 
compensation in the axial direction for any desired position 
of pipe element 1 relative to sliding sleeve 4. This measure 
can reliably prevent a build-up of axial pressure added on

25 one side.

In the illustrated exemplary embodiment, preferred in this 
respect, the ends of the shaft lines which are denoted above 
by Ei and below by E2 have pipe coupling elements.

30 Accordingly, screwed onto the upper end of the pipe element 1 
is a pipe coupling element 7 which is configured as an 
insertion piece in the illustrated case and corresponds to

TH/ha 080S26WO
07 December 2010
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the end, configured as a sleeve part, of the shaft line Ey. 
The pipe coupling element 7 has in this respect a relatively 
long pipe coupling flange 8 in which the screw connection is 
made with the end of the pipe element 1 by a thread (not 
described further). In the illustrated case, the two pipe 
coupling elements 7 and Εχ are held together by a clamp 
coupling 9.

Located under the sliding sleeve 4 is an adapter element 10, 
the internal diameter of which corresponds to that of the 
pipeline and which has at its end a diameter corresponding to 
the internal diameter of the sliding sleeve 4 and which 
projects inside said sliding sleeve 4. The adapter element 10 
has a flange 11 on its upper end and the sliding sleeve 4 has 
a flange 12 on its lower end, which flanges 11 and 12 are 
connected together by a clamp 13. The lower end of the 
adapter element 10 is likewise provided with a pipe coupling 
element, in the illustrated exemplary embodiment with a 
sleeve 14 into which the end E2, configured as an insertion 
piece, of the lower pipeline section is introduced, the two 
flanges of these parts being connected by a clamp 15.

So that the annular space below the ring 3 remains pressure- 
free in any case even during axial movements of the device, a 
plurality of holes 16 are provided which are arranged 
distributed over the periphery of the outer bushing 5, to 
ensure a corresponding air inlet and outlet.

To simplify assembly and disassembly, the flange, provided 
with an internal thread, of the outer bushing 5 and the pipe 
coupling flange 8, just like the ring 3 on its outside, have 
blind holes 17 which are arranged distributed over the

TH/ha 080826WO
07 December 2010
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periphery and in which suitable tools can engage to apply the 
necessary torque.

Finally, at least one seal is arranged universally between 
5 two parts engaging in one another, in appropriate grooves.

These seals are advantageously configured as O-rings and the 
associated grooves are expediently surface tempered.

The shaft line itself can be suspended from a bracket K and
10 then hang freely for approximately 100 m to then open into a 

next device for compensating the change in length which, 
attached to a stand pipe, in turn is coupled with a 
corresponding bracket. The length of 100 m serves here merely 
as an example; it can also be only 50 m or even less or

15 perhaps also 110 m. The use of the device according to the 
invention also means that a shaft line no longer has to be 
attached to the wall by every pipe or every second pipe, 
since where there is axial pressure which is compensated 
accordingly, it is possible to prevent the line from kinking.

20
Instead of the illustrated pipe couplings with clamps, it is 
of course also possible to use other high pressure screw 
connections, for example high pressure screw connections 
according to German patent 10 2005 019 644 by the Applicant

25 of this patent application. Theoretically, it is also
possible to directly weld the device to the pipelines and to 
omit the pipe couplings. However, due to maintenance 
intervals, this does not seem to be appropriate, because the 
sealing rings 18 in particular contained in the device can be

30 subject to wear by the high pressure of the transported fluid 
and must therefore be replaceable.

TH/ha 08082SWO
07 December 2010
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Fig. 2 shows the device according to the invention in the 
extended state; this corresponds to a shortened upper pipeline 
section. In this end position as well, the two annular surfaces 
F4 and F2 are pressurised by medium, so that the upper pipeline 

5 can be extended in a simple and pressure—free manner.

Finally, Fig. 3 shows the opposite end position, as must never 
occur in normal operation, since here the lower annular surface 
Fi is in contact with the corresponding annular surface of the 

10 adapter element 10 and is thus no longer pressurised.
Therefore, when devising the dimensions of the device according 
to the invention, a sufficient "reserve" must always be 
provided. Alternatively, it would also be possible to configure 
the upper annular surface of the adapter element 10 to be 

15 conical, so that the annular surface Fi is pressurised in its 
end position as well.

Whilst a preferred embodiment of the present invention has been 
herein before described, the scope of the present invention is

20 not limited to that specific embodiment, and may be embodied in 
other ways, as will be apparent to a skilled addressee.

Modification and variations such as would be apparent to a 
skilled addressee are deemed to be within the scope of the

25 present invention.

RECEIVED TIME 2. APR. 19:54
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Claims

1. Device for connecting pipelines, in particular high
pressure pipelines, subjected to changes in axial length,
characterised by a pipe element (1) with a flange [2)

5 having an end-face annular surface (Fx) as well as a ring
(3) encompassing the pipe element (1), a sliding sleeve
(4) , the internal diameter of which corresponds to the 
external diameter of the flange (2) and one end of which 
has an opening for receiving the pipe element (1) , the

10 flange (2) being arranged such that it can move axially in
the sliding sleeve (4), and by an outer bushing (5) which 
is attached to the sliding sleeve (4) and is arranged 
around the pipe element (1) and the ring (3) and the 
internal diameter of which corresponds to the external

15 diameter of the ring (3) and the interior of which is
connected to the interior of the line by at least one 
opening in the pipe element ¢1) and in which the ring (3) 
forms a pressurised annular surface (F-) which is 
substantially the same size as the annular surface (Fa) .

20

2· Device according to claim 1, characterised in that the at 
least one opening in the pipe element (1) is configured as 
a plurality of holes (6) arranged distributed over the 
circumference .

25
3. Device according to either claim 1 or claim 2,

characterised in that the outer bushing (5) is screwed
together with the sliding sleeve (4).



2

4. Device according to any one of claims 1 to 3,
characterised in that the ring (3) is screwed together 
with the pipe element (1).

5 5. Device according to any one of claims 1 to 4, wherein the
device can be inserted between two line ends (El, E2) 
having pipe couplings and has corresponding coupling 
elements on the end faces, characterised in that the pipe 
element (1) has a pipe coupling element (7) on its end

10 opposite the flange (2).

6. Device according to claim 5, characterised in that the 
pipe coupling element (7) has a relatively long pipe 
coupling flange (8} and is screwed there together with the

15 end of the pipe element (1).

7. Device according to any one of claims 3, 4 or 6, 
characterised in that the outer bushing (5), the ring (3) 
and/or the pipe coupling flange (8) have blind holes (17)

20 arranged distributed uniformly over their outer periphery,
to simplify the screwing and unscrewing operations.

8. Device according to any one of claims 1 to 7, 
characterised in that the sliding sleeve (4) has at its

25 open end an adapter element (10), the internal diameter of
which corresponds to that of the pipeline and the adapter 
element (10) projects inside the sliding sleeve (4).

9. Device according to claim 8, characterised in that the
30 adapter element (10) has a flange (11) and the sliding

sleeve (4) has a flange (12) and in that the adapter

TH/ha 030826WO
07 December 201C
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element (10) and the sliding sleeve (4) are connected 
together by a pipe coupling clamp (13).

10. Device according to either claim 8 or claim 9, wherein the
5 device can be inserted between two ends (Elf E2) of the

line having pipe couplings and has corresponding coupling 
elements at the end faces, characterised in that the 
adapter element (10) has on its end opposite the sliding 
sleeve (4) a pipe coupling element (14).

10
11. Device according to any one of claims 1 to 10, 

characterised in that the outer bushing (5) has a 
plurality of openings arranged distributed over the 
periphery thereof so that the interior remains pressure-

15 free and the air can escape when the length of the pipe
element (1) is changed.

12. Device according to claim 11, characterised in that the 
openings are configured as holes (16).

20
13. Device according to any one of claims 1 to 12, 

characterised in that at least one seal is arranged in 
each case in corresponding grooves between two parts 
engaging in one another.

25

14. Device according to claim 13, characterised in that the 
seals are configured as O-rings (18).

15. Device according to either claim 13 or claim 14,
30 characterised in that the grooves are surface tempered.

TH/ha 080826WO
07 December 2010
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16. Device according to any one of claims 1 to 15,
characterised in that all close sliding fits and surfaces 
are provided with a grime-repelling coating.

TH/ha 0S0826WO
07 December 2010
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