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The invention relates to a nethod for renoving a cable core from-a cable
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The term flowable medium 1ncludes gaseous, llquld or pasty
media or mixed forms thereof.

- The rapid technical development in the field of telecommu-
nications requires the use of new data transmission lines via
which higher data rates can be transmitted. In this connection,
particularly optical waveguides with low attenuation are used,
via which a very high band width can be transmitted with little
loss. At present, in particular following the liberalisation of
telecommunication, there exist efforts to replace the old cable
networks by new networks of higher capacity.

The laying of new cables in the ground by means of costly

earthwork is also very expensive and time-consuming. With the
- prevailing competition in the field of telecommunlcatlons this
is not tolerable.

One method of renewing old cables consists in that tubes are
fastened to the cables laid in the ground or the like, which
tubes are pulled in when the existing cables are pulled out and
thus take their place. Subsequently, optical waveguides, e.g.,
are laid in the tubes. What is disadvantageous is that the sur-
rounding soil poses an enormous resistance to the cable or tube,
respectively, to be inserted, so that always only short dis-
tances can be renewed without earthwork.
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pulled out.
SUMMARY

Therefore, an embodiment of the present invention has as its
object to provide a method of the initially defined type, by
which existing cables can be freed from their cable cores as
guickly and cost-effectively as possible so as to be able to use
the cable sheath then present as a tube for the laying of, e.qg.,
new data transmission cables, such as optic waveguides or the
like, and, on the other hand, be able to re-use the raw materials
of the cable core, in particular copper. The removal of the cable
core shall be possible over as long cable lengths as possible.

RAccording to one aspect of the present invention, there is
provided a method for removing a cable core from a cable sheath of

a cable, which cable core
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Preferably, at |east during part of the step of introducing the flowable
medi um the annul ar space or the entire cable is not pressure-sealed at

- the other cable end (the so-called distal cable end) so that |iquid nedi um
under the action of pressure flows substantially in the annul ar space to
the distal cable end. This partial step therefore will also be terned
"flow step” in the followng. Preferably, at |least during part of the step
of introducing the flowable nedium the annular space or the entire cable
is pressure-sealed at the distal end so that the liquid nmediumun- der the
action of pressure conpresses the cable core and/or ex- pands the cable
sheath. This partial step therefore will also be ternmed "conpression step”
inthe follow ng, wherein it nmust be noted that also during the flow step
an (i.a. even higher) com pression will occur.




Particularly preferably, in the scope of the present nefh84I ShofRC>
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g .flow step an sequently he compression step. Advantageously,

the flow step will be terminated and the compression step will
be started when the flowable medium emerges at the distal cable
end.

The flow step primarily serves to transport the flowable me-
~dium through the entire cable. A closer look shows that here the
flowable medium mainly moves in longitudinally extending depres-
sions of the cable core, which are dérived from the leads struc-
ture of the cable core. A wetting of the interface between
envelope and inner side of the cable sheath need not necessarily
occur over the entire periphery, but only in smaller partial re-
gions of the periphery corresponding to the aforementioned de-
pressions. In the subsequent compression step, however,'the
higher lubricant pressure which builds up causes a {continuing)
compression of the cable core (and, in cables with an elastic
sheath, possibly also an expansion of the sheath), whereby the
anmular space will be widened over the entire periphery and by
this, the entire interface over the entire perlphery will be
wetted by lubricant.

In embodiments of the method in which the envelope of the
cable core to be pulled out is designed as a winding, it has
broven to be particularly advantageous to use that cable end as
the proximal cable end towards which the winding proceeds. In




ion. By introducing the flowabl e medi umin counter-dire€t FEFUES 2PR3

w nding direction of this envel ope, a penetration of the flowable nedi um
into the interior of the cable core is effect- ively prevented. The nethod
is facilitated by the fact that the flpowable nmediumis introduced at the
same end of the cable as that end of the cable at which the cable core is
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t he fl 6abbee Abdthe PEPOsihe end of the cable (i.e. at the distal
end), only the core sealing as well as a closure,of the cable
end are effected. If, however, a wound envelope of the core,
e.g. in case of a helically arranged paper envelope, is present,
the extraction of the core in the winding direction will be as-
sisted, since the overlapped portions of the wound envelope are
not opened in fan-like manner. When pulling out the core in the
winding direction of the envelope, tearing open of the envelope
will be prevented and the extraction procedure will not be
rendered more difficult. Alternatively, however, the f£lowable
medium may also be introduced at the end of the cable other than
that end of the cable at which the core is pulled out.

Besides, in such wound cable core envelopes, it has proven
particularly advantageous to pull out the cable core at that.
cable end, towards which the winding proceeds, i.e. to allow the
pulling movement to be effected in the winding direction. In
other words, it is particularly advantageocus to use that cable
end as the proximal end, towards which the winding proceeds, and
not only to effect the introduction of the flowable medium, but

~ also the extraction of the cable at this proximal end. _

In a preferred embodiment, at least during part of the step
of introducing the flowable medium, a compressed gas, in partic¥
ular compressed air, is introduced into the interior of the
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the flowable nmediumthat is introduced under pressure, inproving the
sealing of the envelope towards its innmer-side. Basically, this neasure
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reducedigned as a winding, e.g. a helically arranged paper envelope,

- it is, moreover, advantageous to allow the compressed gas,
preferably the compressed air, to flow in the interior of the
cable core in the winding direction of the envelope. This favor-
ably assists in a sealing of the overlapped portions of the
winding and prevents tearing up of the overlapped portions of
the envelope by the compressed air, which might result in a more

. difficult extraction of the cable core from the cable tube.

It is advantageous to admix a liquid medium, in particular

- an adhesive, to the compressed gas, in particular to the com-
pressed air, which thereby is introduced into the interior of
the cable core. Depending on the construction of the cable, the
admixture of a liquid medium to the compressed gas, or com-
pressed air, respectively, may lead to a kind of gluing together
of the overlapped portions of the envelope, so that penetration
of the flowable medium into the cable core will be made even
more difficult. To humidify the compressed gas, water, oil or .
certain adhesives may be used which are admixed to the pressur-
ized gas to a slight degree. Such additions shall not build up a
hydraulic pressure, by which the annular space would be reduced,

-~ but a mutual gluing together of the overlapping portions of the
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shall still remain conpressable so that a reduction of the volume wll
remai n feasible by the introduced fl owaple nmedium and, consequently, an
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9 If the distal cable end were simply to be closed without

avoiding a communication between the open end of the annular
space and the open end of the interior of the cable core, flow-
able medium emerging from the annular space could enter into the
interior of the cable core and flow back therein to the proximal
end. To prevent this, preferably the interior of the cable core
also at the distal cable end is closed pressure-sealed relative

- to the annular space so that flowable medium emerging from the
annular space cannot enter there into the interior of the cable
core.

In both instances, the pressure-sealed closure of the in-
terior of the cable core relative to the énnular space can ad-
vantageously be achieved by sealing attachment of a core seal to
the respective end of the cable core. The core sealing is

- preferably effected by an elastic envelope which is applied over
the exposed leads. In doing so, a vulcanisation band may, e.g.,
be used which causes an automatic gluing after its application
and thus an impervious envelope of the leads.

If it shall be possible to introduce compressed air or to
vent the interior of the cable core at the respective end, the
core sealing preferably is equipped with a venting tube.

By the fact that the cable core, at least at the proximal
cable end, is enveloped, flowable medium cannot enter into the
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end, the core sealing preferably is gqﬁipped with a venting tube. By the
fact that the cable core, at least at the proximal cable end, is
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| The flowable medium preferably is introduced into the cable
tube before the cable core is pulled out.

In addition, the flowable medium may also be introduced into
the cable while the cable core is being pulled out.

If the cable core is equipped at both ends of the cable with

-a core sealing before the flowable medium is introduced, an
entry of the flowable medium can also be prevented at the distal
cable end.

To check the tightmess and the permeability of the cable,
compressed air can be introduced into the interior of the cable
core before the flowable medium is introduced. To check the
tightness, the pressure on the side of introduction of the com-
pressed air is measured while the compressed air is being intro-
duced. From the measured pressure values, a pressure logs which
is caused by a leaking site of the cable can be determined. In
such an instance, the cable can be cut apart in front of the
leaking site, and the procedure for removing the core from the

| cable can be carried out for the new cable piece.

To check the permeability of the cable, the pressure ig

measured on the side other than that of the introduction of the
. compressed air, while the compressed air is being introduced. In

this manner, possible squeezed locations of the cable can be

found. If, due to a very pronounced squeezing, for once an ex-




core before the flowable nediumis introduced. To chec%StﬁgguFFgﬁPHgss,
pressure on the side of introduction of the com pressed air is neasured
while the conpressed air is being intro- duced. Fromthe neasured pressure
val ues, a pressure loss which is caused by a |leaking site of the cable can
be determned. In such an instance, the cable can be cut apart in front of
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_ According to a further embodiment, it is provided that after
the introduction of the flowable medium, the two ends of the
cable are closed in an air-tight and pressure-sealed manner, the
cable is provided with a venting tube and that furthermore a
Pressure is exerted on the flowable medium. By this method step,
due to the compression already occurring in the flow step,air
present in the interior of the cable core is pressed out through
the venting tube, whereby the diameter of the cable core is re-
duced and thus a wetting of the annular space and, thereby, an
extraction of the core is subgtantially facilitated. In the com-
pPression step, on the other hand, it is rather advantageous not
to permit venting of the cable core and even to introduce com-
pressed dir into the latter, since here the amount of the air
volume to be displaced is relatively small.

To prevent the cable core from rotating during the extrac-
tion procedure and thus, from possibly enlarging its diameter,
the cable core preferably is secured against rotation during the
-extraction procedure. This ray be effected e.g. by cantilevering
means on a commonly used collar, via which the cable core is.

~pulled out of the cable tube, the cantilevering means preventing
a rotation of the core. , i

Alternatively, during the extraction procedure, the core

preferably could also be rotated into a possibly existing helic-




pressure is exerted on the flowabl e medium By this nmetHoBUgE8H, 208de to
the conpression already occurring in the flow step,air present in the
interior of the cable core is pressed out through the venting tube,
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use of ¢ dch fredium following the extraction procedure, it is

provi ded that at that end of the cable at which the cable core is being
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sheath to the proximal end of the cable, where, as mentioned

above, it is collected by a collecting fummel, e.g., and is
guided onwards into a container.

To prevent a damage of the cable sheath during the extrac-
tion procedure, the cable sheath preferably is secured against
rotation at that end at which the cable core is pulled out. This
securing against rotation may, e.g. be effected by a collar with
cantilevering means present thereih.

The procedure for removing the core from the sheath may be
assisted in that during the extraction of the core, a pressure
force is exerted on the distal end of the core. In this manmner,
the tensile force can be reduced to a slight extent, thus redu-
cing the risk of the core being torn. Moreover, the length of
the cable which can be reached, which can be freed from its core
in one procedure, can be increased by assisting the extraction
procedure.

The supporting pressure force may be applied via a flowable
medium introduced under pressure to the end of the cable other

~than that from which the core is pulled out. In this instance,
however, a relatively large amount of flowable medium is re-
‘quired. H

According to a further embodiment, the tensile force is

transmitted to the core via a clamp which is fastened to the




means of a piston-like elenment connected to the end oflghéugB?E,zo&ﬂich
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If a thixotropic liquid is used as the lubricant, the un-

drunror

desired entry of the flowable medium into the core can addition-
ally be prevented or reduced, respectively. Thixotropic liquids
have a viscosity that is dependent on the shearing stress,

- whereby depositing of the flowable medium can be prevented.
Thixotropic properties are to be found e.g. in potassium soaps
or oils with certain admixtures. Besides the thixotropic proper-
ties, the lubricants or the liguid media, respectively, should
be as inexpensive as possible and, ideally, also biologically

.ﬂdegradable.

The changing of old cores for e.g., optical data transmis-
sion cables can be further facilitated and accelerated if at
least one new cable or the like is pulled into the cable tube

while the core is being pulled out.

The present invention will be explained by more detail by
way of embodiments and figures illustrating the same. Therein,

Fig. 1 shows the use of one embodiment of the method accord-
~ing to the invention at an underground cable, seen in side view;

Fig. 2a shows the end of the cable according to detail II in
-Fig. 1 during a first method step;

Fig. 2b shows the end of the cable during the introduction
of the flowable medium;

Fig. 2c shows the end of the cable according to detail II of
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t he en the cable according to detail Il of 18 August 2005 - 11 Fig. 1
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shows goah8ec¥hé¥1 8P LHee£ify 0f the cable accord-

Fig. 1 shows a cable 1 as has been used, or is still being

- used, respectively, e.g. in telecommunication, which usually is
laid in the ground 2. To employ the method according to the in-

vention, the cable 1 is exposed and severed at a certain loca-
tion, the so~called starting pit 3. At a certain distance from
the starting pit 3, e.g. 100 or 200 m, a so-called target pit 4
is made, and the cable 1 is also exposed and severed. Thus,
there results a piece of cable 1 of a cerﬁain length with an end
5 located in the starting pit 3 as well as with an end 6 located
~in the target pit 4.
By way of Figs. 2a to 2d, and 3a to 3¢, resbectively, which

show details II and III, respectively, of Fig. 1 in enlarged il-
lustrations during different method steps, an embodiment of the
method according to the invention will be explained in more de-

- tail in the following. Usually the cable coﬁprises a plurality

- of leads 7 made of massive copper or of copper strands and a
leads insulation, e.g. made of paper or of a synthetic material.

" Moreover, groups of leads 7 may be surrounded by further insula-
tions made of paper or synthetic material. Finally, the entirety
-of the leads 7 is surrounded by an envelope 8, preferably made
of paper or synthetic material. The leads 7, the envelope 8 and
‘optionally additional, further inwardly located envelopes, lon-
gitudinal fibers etc. together form the cable core. To protect
the cable core from external mechanical and chemical influences,



ing to Fig. 2c; Fig. 3a shows the other end of the cabl’d &&86¢E A§°Co

detail |1l of Fig. 1 at the point of time of the nethod shown in Fig. 2a;
Fig. 3b shows the end of the cable according to detail Ill of Fig. 1
during the introduction of the flowable _nmedium Fig. 3c shows the end of
the cable according to detail 11 of #@g“ 1 before the core is pulled out;
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ecause of t e dlrect contact of the interfaces. The end

~of the cable 1 in the starting pit 3 constitutes the so-called
proximal cable end 5, the end of the cable 1 in the target pit
4, on the other hand, constitutes the so-called distal cable end
6. At the end of the method described in the following, a
tensile force is applied to the cable core at the proximal cable
end 5 in the starting pit 3 for extracting the cable core.

To start the method, the proximal cable end 5 from which the
core is to be pulled out, is peeled by removing the cable
sheath, i.e. the insulation 11, the steel sheath 10 as well as
the lead (Pb) sheath 9, over a certain length, so that the cable

~core, i.e. the leads 7 and the envelope 8 project from the cable
1 for a certain length. As the following method step which is
more clearly visible in Fig. 2a, an aerating and venting tube 12
is inserted into the cable core and there preferably is glued

- together with the latter. Subsequently, the end of the cable
core plus its envelope 8 is enveloped by a core seal 13, e.g. a
self-vulcanising rubber band, resulting in a preferably air-

- tight and pressure-sealed closure of the cable core at the pron

'_imal cable end 5. A vulcanisation band has the advantage that
the latter will automatically glue to the envelope 8 and to the
aerating and venting tube 12, respectively, whereby a tight
closure can be realised. Subsequently, a sleeve 14 made of met-

al, e.g., is pushed over the proximal cable end 5. The sleeve 14
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Usually a further sheath layer 10, nostly of steel, in particu- lar of a 7
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met hod; gt gR-Which is nore clearly visible in Fig. 2a, an aerating and
ventlng tu e 12 is inserted into the cable core and there preferably is

gl ued t ogetRePtHRE hindHe ilkushratds aphadinentishe encaetating cal e core

plus iveneing! omse 8id Sarplapest bihd HR5e Rl caldhe Gl #. Yet also
there the core sealing 13 closes the interior of the cable core

pressure-sealed against the entry of flowable medium.

According to Fig. 2b, finally, at the proximal cable end 5
of cable 1, a 1id 17 is arranged over sleeve 14 and.tightly con-
nected with the former. This connection preferably is effected
via a thread 18 at the outer side of sleeve 14 to which the 1id
17 is screwed. If necessary, additional sealing material may be
used. The 1id 17 optionally has an opening 19 in the middle of
its end side, through which the aerating and venting tube 12 can
-be put. On the sheath of the cylindrical part of 1id 17, a fur-
ther opening 20 is provided via which the feed line 21 for the
flowable medium or lubricant 22, respectively, is connected. As

 is schematically visible in Fig. 1, the feed line 21 is connec-
ted to a pump 23 which in turn is connected to a container 24
for the lubricant 22. In case of an envelope 8 helically wound
‘around the leads 7, the flowable medium or lubricant 22, re-
spectively, is preferably introduced in counter-direction to the
winding direction of envelope 8 (to define the winding direc-
‘tion: cf. Fig. 5), so that there is a tendency for the overlap-
ping portions of the winding to be closed by the flow direction

. of the lubricant 22, whereby an entry of the flowable medium or
lubricant 22 from the annular space into the cable core is re-
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al means preferably are arranged on 1lid 17 which can be used
several times. When the cable core has been removed from cable
1, sleeve 14 may serve as connecting piece for re-comnmecting the
cable pieces, if cable 1 again is being used as a tube for an
optical waveguide, e.g., or the like.

As can be seen from Fig. 3b for the distal cable end 6, also
there a 1id 17 is arranged over the cable end 6, and the aerat-
"ing and venting tube 12 is fixed to the 1id 17 by corresponding

. union nuts 24. Opening 20 on lid 17 and the aeréting and venting
tube 12 at first are kept c¢lear. If compressed air is to be ad-
mitted to the interior of the cable core, the aerating and vent-
ing tube 12 may be connected via a duct 25 to a compressor 26

- for producing the compreséed air (Fig. 1).

Before carrying out the method proper, compressed air can be
blown into the interior of the cable core via the aerating and
venting tube 12, and the pressure can be monitored at the other

~end of the cable with the help of a manometer 28. By this meas-

- urement, the cable 1 is checked for it permeability. With the
assistance of the pressure gauge usually provided on the com-
pbressed air compressor or on a compressed air connection 25, it
can furthermore be checked whether or not cable 1 is tight,

. since a possible site of a break could be located by an insuffi-
cient pressure increase. When the cable has been checked for its
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opening 20 is provided via which the feed line 21 for the flowable nedium
or lubricant 22, respectively, is connected. As is schematically visible
in Fig. 1, the feed line 21 is connec- ,ted to a punp 23 which in turn is
connected to a container 24 for the luabricant 22. In case of an envel ope 8
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presses the overlapped portions onto each other and thus makes
it difficult for the lubricant 22 to penetrate into the interior
of the cable core. By adding a liquid medium to .the introduced

compressed air, the overlapped portions of the envelope 8 can be
caused to glue together. The liquid medium may be water, oil, or
certain adhesives admixed to a particularly slight degree to the
compressed air. Finally, the lubricant 22 makes its way through
the annular space between the lead (FPb) sheath 9 and the envel-
ope 8 as far as to the distal cable end 6. As soon as the lub-
ricant 22 emerges from the opening 20 on 1id 17 at the distal
cable end 6, the annular space at the distal cable end 6 is
sealed, this being done by closing the opening 20. Now the so-
called compression step will start. The continued pressing in of
the lubricant now does not mainly serve to transport the lubric-
ant 22 through the annular space along cable 1 (naturally res-
ulting already in a compression of the cable core), but it
serves to build up pressure in the annular space, since the

- distal end of the annular space has now been closed. Whereas in
the preceding flow step the lubricant 22 preferably only has
moved along in longitudinal depressions of the envelope 8
(caused by the leads structure of the cable core) and therefore

- has not wetted the interface between envelope 8 and the inner
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corresponding union nuts 24. Opening 20 on lid 17 and the aerating and
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solvent, there results an improved sliding action on account of

the more viscous lubricant remaining.

Finally, according to Fig. 2¢, the 1id 17 is screwed off the
proximal cable end 5, and the aerating and venting tube 12 is
removed. Subsequently, a stripping means 29 for the lubricant 22
is fastened over the proximal cable end 5, which may be done

e.g. by utilizing the thread 18 on sleeve 14. The stripping
means 29 may be substantially annularly designed and have an
elastic edge grazing on the envelope 8 so that the lubricant 22
is stripped off the envelope 8 when the cable core is pulled ocut
and will flow downwards on account of gravity, where it can be
collected by an appropriate funnel and an appropriate container
(not illustrated) and re-used to a great extent. Finally, a
clamp 30 is tightly connected over the core sealing 13, and a
tensile force in the direction of arrow F is exerted on this
clamp 30.

At the distal end 6 of cable 1, the lid 17 is also removed.
With the core sealing 13 at the distal cable end 6, one or more
piston-like elements, e.qg. discs 32 maintained in spaced rela-
tionship by spacer elements 31 can be arranged which entrain the
lubricant 22 when the cable core is pulled out of cable 1 so
that the lubricant emerges at the end 5 of cable 1 and is
stripped off by the stripping means 29, where it can be collec-



so that there will be a tendency of the flow of corrpre&sgeé"‘ugiUPt §|08§i ng the
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change of direction is made, e.g. so as to get the cable core

from the starting pit 3 onto an appropriate reeling means (not

illustrated).

Fig. 5 illustrates the definition of the *winding direction”
of the envelope 8 by way of a longitudinal section. When a strip
is wound around the bundle of leads 7, there result scale-like
overlaps in longitudinal section, wherein always the first laid
winding is partially covered by the subsequent winding. The
winding direction extends along the cable 1 and is that direc-
tion in which the winding proceeds while it is being made. In
Fig. 5, the winding direction is indicated by arrow W. The pre-
ferred direction for introducing the lubricant is in counter-—
direction to the direction of arrow W so that the overlapping
‘portions of the strip-type envelope 8 will be closed by the flow
of the lubricant. The preferred direction for introducing the
compressed air into the interior of the cable core surrounded by
the envelope 8 is in the winding direction, in the direction of

”arrow W, since by this the overlaps of the strip-shaped envelope
8 will be rather closed than opened. Finally, the preferred dir-
ection for pulling out the cable core again is in the direction
of the arrow W of the winding, since by this the overlapping

.portions of the strip-shaped envélope'B will be closed during




| ubri cant 22 can be admi xed to the flowabl e nedi um or 15 &99%W% 2%
mediumitself can be forned by the lubricant 22. The pres- sure applied to
the lubricant 22 will depend on the structure of cable 1, the |ength of
~cable 1 as well as on various other E ctors. Finally, also flowable nedia
‘are suitable, in which the | ubri cant s conbi ned with a sol vent that
evapor. egiﬂag; §gpq ¢ This facilitates the introduction of the
|iQUIé§{ I um %? I ution mnth the solvent, and finally, after evaporation
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| ubricant 22 is fastened over the proximal cable end 5, which nay be done
e.g. by utilizing the thread 18 on sl eeve 14. The stripping means 29 may
be substantially annularly designed and have an el astic edge grazing on
the envel ope 8 so that the lubricant 22 is stripped off the envel ope 8
when the cable core is pulled out and will flow downwards on account of
gravity, where it can be collected by an appropriate funnel and an
appropriate container (not illustrated) and re-used to a great extent.
Finally, a clanp 30 is tightly connected over the core sealing 13, and a
tensile force in the direction of arrow F is exerted on this clanp 30. At
the distal end 6 of cable 1, the lid 17 is also renoved. Wth the core
sealing 13 at the distal cable end 6, one or nore piston-like elenents,
~e.g. discs 32 maintained in spaced rela- tionship by spacer elenments 31 can
be arranged which entrain the Ilubricant 22 when the cable core is pulled
out of cable 1 so that the lubricant energes at the end 5 of cable 1 and
is stripped off by the stripping neans 29, where it can be collec 18
August 2005 - 17 ted and re-used. During the extraction of the cable core
from the cable sheath, it is suitable to secure the cable core against
rotation. This can be effected in various ways, e.g. by




arms 33 or cantilevering neans which are fastened to t H& @P&Hﬁt 38%nd thus
nmake -a rotation inpossible. In addition, sliding skids 34 can be fastened
to the arms 33, which skids will~-stPde on the ground while the core is
being extracted (cf. Fig. 4). Furthernore, it is suitable also to secure
cable 1 against rota- tion, which can be realized by arns or cantilevering
means ar- ranged on the sleeve 14 in a simlar manner as illustrated in
Fig. 41a$hBul taneously with the extraction of the cable core, a new cable,
e.g. a nodern optical waveguide or the like, can be connected to the end
of the cable core at the distal end 6 and thus can be pulled into the
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3. A method according to claim 1 or 2, characterised in that

at least during part of the step of introducing the flowable me-

'dium, the annular space or the entire cable is pressure-sealed

at the distal end so that the ligquid medium under the action of

pressure compresses the cable core and/or expands the cable

sheath, whereby a so-called compression step is formed.

4. A method according to claim 2 or 3, characterised in that
at first the flow step and subsequently the compression step is
carried out.

5. A method according to claim 4, characterised in that after
the emergence of the flowable medium at the distal cable end,
the flow step is terminated and the compression step is started.

6. A method according to any one of claims 1 to 5, character-
ised in that in a cable in which the envelope of the cable core
is designed as a winding, that cable end is used as the proximal
cable end towards which the winding proceeds, so that the flow-
able medium is moved forwards in the annular space in counter-
direction to the winding direction.




.portions of the strip-shaped envel ope 8 will be cIose&fﬁﬁﬁ uStlgogugust
2005 - 18 the extraction novenent. The Figures only show an exenpl ary
~enbodi ment of the inven- tion. Stré€tural changes and differences in the

met hod course are possible within the scope of the clains. 18 August 2005
- 19 dains: 1. A nethod for renoving a cable core froma cable sheath of
a cable, which cable core conprises an envel ope, wherein, at an end of
the cable - the so-called proximal cable end - a flowable nediumis
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9. A method according to claim 8, characterised in that in a
cable in which the envelope of the cable core is designed as a
winding, the compressed gas is introduced at that cable end from
which the winding extends so that the compressed gas flows in
the interior of the cable core in the winding direction.

10. A method according to claim 8 or 9, characterised in that
a liquid medium, in particular an adhesive, is admixed to the
compressed gas and thus is introduced into the interior of the

cable core.

11, A method'according to any one of claims 1 to 10, charac-

- terised in that the interior of the cable core at the proximal
cable end is closed pressure-sealed relative to the flowable me-
dium to be introduced under pressure into the annular space, so
that flowable medium cannot penetrate into the interior of the

‘cable core at the proximal cable end.

12. A method according to any one of claims 1 to 11, charac-
terised in that the interior of the cable core at the distal
cable end is closed pressure-sealed relative to the annular
space so that at the distal cable end flowable medium emerging
from the annular space cannot enter into the interior of the

cable core.




the flow step is terninated and the conpression step is sPREF. 289°a

met hod according to any one of clains | to 5, character- ised in that in a
cable in which the envel ope of the2kable core is designed as a wi nding,
that cable end is used as the proximal cable end towards which the w nding
proceeds, so that the flow able mediumis noved forwards in the annul ar
space in counter- direction to the winding direction. 18 August 2005 - 20
7. A nethod according to any one of clains 1 to 6, character- ised in that
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conpressed gas, in particular conpressed air, is intro- duced into the

[ nter gt ofp R r6abLecoAlfcS b eyyﬂfciabycha%aeeerygé@% cwberaty a

counter-pressure actin he envel ope from w.thin is roduced agai nst
the fEERELFRAIEG & ?%‘g'tpﬁ%i Witho2 YRIC4QouhHBE B?’és‘éfﬂ‘rté“ggt A Mt hod
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conpr é8sed AyAethpdvaceordinge trny it 6Ff Ehaimspl etctc%‘le Fh2¥3fs wi ndi ng

di recteoised @n Ahhet tied Acablle ngedimnclidi MMBroduded dmabatherdsdde in that a

I i qui g ggcgetggrel gagaé%llecql abuﬁge@cghetm ve, is adm xed to the conpressed gas
oduced 1n

~and thus isintr e interior of the cable core. 11. A nethod
according to any one of clainms 1 to 10, charac- terised in that the
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17. A method according to any one of claims 1 to 16, charac-
terised in that the interior of the cable core at both ends of
the cable is closed in . a pressure-sealed manner relative to the
annular space before‘the flowable medium is introduced.

18. A method according to any one of claims 1 to 17, charac-
terised in that the tightness of the cable is checked with com-
pressed air before the flowable medium is introduced.

19. A method according to any one of claims 1 to 18, charac-
terised in that the permeability of the cable is checked with
compressed air before the flowable medium is introduced.

20. A method according to any one of claims 1 to 1%, charac-
“terised in that the cable core is tensioned while the flowable

medium is being introduced.

21. A method according to any one of claims 1 to 20, charac-
terised in that the cable core is secured against rotation dur-

ing the extraction procedure.

22. A method accoxding to any one of claims 1 to 21, charac-




cable core at the proximal cable end. 12. A method accordiWg¥s &% one of
clainse 1 to 11, charac- terised in that the interior of the cable core at
.the distal -cable end is closed prégsdre-sealed relative to the annul ar
space so that at the distal cable end flowabl e nmediumenerging fromthe
annul ar space cannot enter into the interior of the cable core. 18 August
2005 - 21 13. A nethod according to claim1l1 or 12, characterised in that

the pressuee-sealed aheshy %@‘ etxh%abﬂi&c l,;&roceauf@e a@lc%bléowré elative to
the annular space is, achie re. seallng to
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char acifewises presehat in hlehe cebdeseakeng i s equi pped vmth a venting tube for
venting the in- terior of the cable core. 15. A nethod according to any one
of clains 1 to 14, charac- terised in that the flowable gﬁdi umis

i nt r oddced & M OReAESPHENG (H9e 2B¥f oRe Hh&ladre } 9 A9 eFBERC 16. A et hod
accor dengséd iol ahat1st tdier anidenifsehle | catlleabt tdieicH [thwalbbblesdinegm i s

| ntY OguChgiAdiihle 68D) AniichBubBEe GG §OT S AU BEsPHL A OUl. 17, A

met hod according to any one o al ns ac- teris n that the
i nter tBe BHliputcRpPEe apd 58”1‘3%% of the cable is closed in a
pressure-seal ed nmanner relative to the annular space before the flowable

medi ugy,i s i e a e ins 1 to 17,
char a?—‘l ter#jts"{e %8 gﬁcﬁlhr@ t gﬁﬁge(glgecg)r QuﬁQb]] e@éll %%éhg%iﬂc?w th com
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f1 onabl'e" isTn HCeordi 0 any one of clains
1to €99- ch?auaa@lst:@mlgé@ eAempat eonnasdisdete gihe iendt @ﬁstbﬁezzﬂhm l e the
fl owagbge. Mediumis being introduced. 21. A nethod according to any one of
clainms 1 to 20, charac-

25. A method according to any one of claims 1 to 24, charac-

terised in that during the extraction procedure, the cable

sheath is secured against rotation at that end at which the

cable core is pulled out.

26. A method according to any one of claims 1 to 25, charac-
-terised in that during the extraction procedure, to assist the
extraction of the cable core, a pressure force is exerted on
that end of the cable core which faces away from the pulling
side.

217, A method according to claim 26, characterised in that the
pressure force is applied via a flowable pressing-out medium in-
troduced under pressure to the end of the cable core that faces

away from the pull side.

28. A method according to any one of claims 1 to 27, charac-
terised in that the pulling force is transmitted to the cable
core via a clamp which is fastened to the cable core.

29. A method according to any one of claims 1 to 28, charac-
terised in that the pulling force is applied to the cable core
via a motor-driven shaft about which the cable core is wound

several times.




terised in that the cable core is secured agai nst rot atioR st i2r985t he
“extraction procedure. 22.- A nethod according to any one of clains 1 to 21,
charac 18 August 2005 - 22 terised3in that during the extraction
procedure, the cable core preferably is rotated into a possibly existing
helical direction of wires present in the cable core. 23. A nethod
according to any one of clains 1 to 22, charac- terised in that at that end
of the cable at which the cable core is being pulled out, the flowable

medi umyg s St hppReh o fcogaiwg? e Rik! ofue]zag.';n%CEdyéez@n%h%%' gcted. 24. A

met hod” according to any one ac- ‘terised in that at
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pul | ednintdd, ltheiddmwabl e nediumis entrained by the cable core during the
extraction procedure, e.g. by a piston-like elenent connected to the end
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char ac3l + er Pskethad pEeeréding iy ny ererektdlednsr bckeli®b, chhsacabl e  sheat h
is secudﬂcéeagm RStatr @hat f Ddwaild ki ul bl s Cho el l:fg/ﬂ@ gusore is pulled
out . A et hod according to any one of clainms 1 to 2 charac- terised
in tha]f (?urlng t he extraction procedure, to assist the extraction of the
cabl e core, a pressure force is exerted on that end of the cable core
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via-a notor-driven shaft about which the cable core is ModitPusderdfa
times. 18 August 2005 - 23 30. A nethod according to any one of clains 1
to 29, charac- terised in that the introduced, flowable nedium contains an
ad- mxed lubricant. 31. A nethod accaording to any one of clains 1 to 30,.
charac- terised in that the flowabl e ifumitself is formed by a | ub-

~ricantabgs8acA. Met hod according to claim30 or 31, characterised in that

the lubricant s formed by a thixotropic liquid. 33. A nmethod according to
any one of clains 1 to 32, charac- terised in that at | east one new cable
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envel 8p€ GQFX@ﬁnﬁhﬁecabmenuereaS possible, it is provided for the
flowable medium to be introduced precisely targeted into the an-

nular space between the inner side of the cable sheath and the
envelope (8) of the cable core.




