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The invention relates to a nethod for renoving a cable core from-a cable
sheath of a cable, which cable core conprises an envel ope, wherein at one
end of the cable - the so-called prox limal cable end - a flowabl e nmedi um
i s:introduced under_pressure into the cable tube so as to reduce friction,
and a tensi % MGG for Jipngeaga ¢ Ueblealcre dromae gabdedSbhkathe cabl e.
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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.



are laid in the tubes. What is disadvantageous is that d44sisur204undi ng
soi |l poses an enornous resistance 1@ the cable or tube, respectively, to
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into the cable core via a connecting piece on the cap. At the

opposite end of the cable, the emergence of the lubricant is

waited for, and subsequently further introduction of lubricant

is stopped. After an envelope usually provided externally on the

cable core has been soaked with lubricant, the cable core is

pulled out. In practice, this method has not prevailed, since

here apparently only relatively short cable sections can be

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




t he cabl e sheath then present as a tube for the Iayinglgf%ugpﬁﬁ,20Hgm1data
transm ssi on cabl es, such as optic waveguides or the |ike, and, on the
other hand, be able to re-use the raw materials of the cable core, in
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invention, there is provided a nethod renoving a cable core froma
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cabl n wabl t roduced under essure into. the cable
'tubeggg %%t %&?%du tﬁ??ﬁ?b% gﬁ&?lésfb?%%y ueesl RFEERSEhY t he cabl e
cor etargape@nichtef anhenoabhe, spmhaﬁaﬂhe&ns&@elmnhbatsuﬁe bEowabl ealwiedi um i s
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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-seal ed at
the other cable end (the so-called distal cable end) so that |iquid medi 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 following. Preferably, at |least during part of the step
of introducing the flowable nmedium 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"
in the followi ng, wherein it nust 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 nethod, both nentioned partial steps are carried
out, i.e. at first the flow step and subsequently the conpression step.
Advant ageousl vy,




the flow step will be term nated and the conpression s&gpAﬁﬁPFt %gogtarted
when the fl owabl e nedi um energes at the distal cable end The fl ow step
primarily serves to transport the flowable nme- diumthrough the entire
cable: A closer | ook shows that here the -fl owabl e medi um mai nly noves in

| ongi tudi nal |y extendi ng depres- sions of the cable core, which are derived-
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this i%E%%ﬁ%%e %%?&%gwﬁﬁlg s ePg e ﬁ39§dthﬁbﬁ%&Pd§ PrdiH® HRnul ar
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envel - t e f a cable consists of a strip, in particular of
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interi of the cable core is effect- ively prevented’ "The nethod 18§
facili££?¥d55§pt7E3f%RkS?QEEHF%ﬁ the compreéssion 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
annular space will be widened over the entire periphery and by
this, the entire interface over the entire periphery 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




flowabl e mediumis introduced at the same end of the caBl 8U§85% 8P nd of
the cable at which the cable core is pulled out (i.e., at the proxinal
end). Thereby, nost of the installations required for the nmethod need only
be provided at one end of the cable._ A the opposite end of the cable
(i.e. at the distal end), only the core sealing as well as a closure of
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can beefifif ecbgUyduhbnNdot-8esbh PG 8P 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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'introduced Ih ovlad | £F siEshherit ioned embodiments which have an envelope de-
signed 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




and, consequently, an enlargenment of the annul ar space BefHEBRT £RE>
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core sESALUE CRREOE-BEBELTIEechAtOf thpeinherboropE. tHhecable sentialy i s

. pref ethbl prekieel edabYeadng! asheCreONEhPREMMEL GR &8n APRLL eFe OYFEssd e
exposed.,| S@d?hel n (gm nﬁ SOr &lvul cani sation pand may, e.g., be used which
causes an“autonat e grafngt afterCrPLCappTeest It okl t ROECRRT i mpkF¥i ous
envel opesgibiaecthrodgh réaiwasdby | obbseossadl®l tivoias r Heucke coapressed air

or to gHeptnthe interior of the cable core at the respective end, the core
seal ing pref s equi pped with a venting tube. By the fact that the

cabl e core, I‘g[&fl)‘lnei;@l@%ﬁll tFb I sadarere shiplBndio ke eries ebeod, thidwwabl e
medi unacaibding ent esmmmi Dedtion 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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?22L5i%gg¥ gpgg%gagggéyéﬂgi&gn%PgecﬁﬁebEe 9Fefled out for the new cable
pi ece. 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 tightmness 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 loss 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-




To check the perneability of the cable, the pressure i<® RBg5%6Fed8R the
side other than that of the introduction of the conpressed air, while the
conpressed air is being introduced. In this manner, possible squeezed

| ocations of the cable can be found. |f due to a very pronounced
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step, fapeet oty Receshpiasskbentl beanlg erettedngni thé heuhé ow st ep air
present in tﬂg baﬁgﬁ r ressed out .throu t he

ey ondr (P18 PR fed Tl P8 P Py er i ¢ hus

ventlng ? ﬁhei ﬁ t he di aneter he Ca

a wettrn é Fhe LARGRErcRp5ges anl, thacothor end efktthetd¢anlef Ihetkige i
subst ananmery thei anbahedof | thé hEl&RAb1 ETRS§1OR B4 ePinfbd N& offler hand, it
i s ratpefyRAVARLAOEQYS not  to permt venting of the cable core and even to
i ntroduce com pressed air into the latter, since here the amount of the
air Accordlng to a further embodlment 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-




vol une to be displaced is relatively small. To prevent 18h&U845Ee288Pe from
rotating during the extrac- tion procedure and thus, from possibly
enlarging its dianmeter, the cable core preferably is secured agai nst
rotation during the extractlon procedure. This nay be effected e.g. by
cantilevering neans on a commonly usedpcollar via which the cable core is
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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
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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




have a viscosity that is dependent on the shearing strégsﬁugyﬁﬁe?88§
depositing of the Plowable nedium can be prevented. Thixotropic properties
are to be found e.g. in potassiumsoaps or oils with certain adm xtures.
Besi des the thixotropic proper- ties, the lubricants or the liquid nedia,
respectively, should be as inexpensive~as possible and, ideally, also
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det ai | ﬁ way of enbodinents and figures illustrating the sanme herein,
Fig. 1 W tHd ust€iof one embodi ment of the nethod accor d- ing to the
i nventi on atFian uhdeﬂgmmunﬂmﬁahMQm &aﬁnoEnt&bd@de@Nacc5kﬂln§at&haé@aﬁme
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during the I'nt roduction |uﬁ1 Fig. 3c shows the end of
the cable aEdgr d#nahPHSdétaﬁrswctlw Figw afpaf @lépt fier conblimgpoited out;

Fig. 4thBowsra RREEPEChkYAsVEEYW Blofebtifgf BhePUbLENgroMtLeihg FOLE Wi th a-
means Lgkﬁ rotecting the core frombeing ro- tated; Fig. 5 shows a

| ongi tudinal section through a cable with a
Fig. 5 shows a longitudinal section through a cable with a

wound convoluted covering.
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,
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envel ope Bheootlbtésit e théestoFtPhgtpher CabésnshpaltesUie 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




stantially over its entire periphery, the cable sheat hl§aPtiaslky208ven
encl oses the cable core with a certain tension. By the "annular space"
bet ween cabl e core and cabl e sheath thus a space .l|ocated between two
interfaces (the outside of the cable Cf and the inside of the cable
sheath) is to be understood mherein fe radi al extension of the annul ar
space redfggcause of .the direct contact af.the
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The slfggg ed4 18 August 2005 - 13 may be provided with a bore 15 via which
glue can be pressed in so that the annul ar space between the inner side of
sl eeve 14 Jélth‘%llffer othad; istlstgrated cmiadistandish inp faerating tand he gl ue
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pressureusealed 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-




. ventin

whi ch- causes a rapid and reliable connection. The sl eev8 P#9ustrgB85¢o
stabilize and secure the cable sheath to avoid damage by excessive axia
forces when inserting the flowable nediun1un- der pressure, and during the
| ater extraction of the cable core lethe cabl e sheath, respectively.
According to Fig. 3a, the distal cable”énd 6 in target pit 4 just as the
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cabl e- 8érmehnsrpréferalglgt aP808rrandged on 1id 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




duced. I n case of a wound envel ope 8, the cable core, &@r@ﬁ@@?? 2&Qé:’ferably ,
Is pulled out in the winding direction, because in this way the
over |l appi ng portions of the envelope 8 will not be opened |like a fan
during the extraction process and will .not straddle against the extraction
movenent. The Pl owabl e nedi um or |ubricant 22, respectively, prefer- ably
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it difficult for the lubricant 22 to penetrate into the interior

of the cable core. By adding a ligquid 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




can furthernore be checked whether or not cable 1 is tighfU%Sfc&%8°
possible site of a break could be |ocated by an insuffi- cient pressure
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ti ghtness and perneability, finally, the end of the aerating and "venting
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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-




ant- 22 through the annul ar space along cable 1 (naturaﬁ@ AP§§StuFPPég
already in a conpression of the cable core), but it serves to build up
pressure in the annul ar space, since the distal end of the annul ar space
has now been cl osed. Whereas in the preceding flow step the |ubricant 22
preferably only has noved al ong i m Ibhgitudi nal depressions of the
envel€$§ 8 _(caused_by the |leads structure of the cable core) and therefore
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ange 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 envelope'B will be closed during



and.wi |l flow downwards on account of gravity, where i L ANBET @%%ct ed
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 .tensjle force in the direction of arrow F
is exerted on this clanp 30. At the Pstal end 6 of cable 1, the lid 17 is
al so rgpoved. a%?% tﬁg;éégﬁésealing 13 at the distal cable end 6, one or
nor e plston}il_e el ements,; €.g. discs 32 maintained in spaced rel a-
tionshi p byhpddérirase geris shipwcan leeeamiamye emivoiddmeant ofi mhishénvienbr i cant
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29, wiere 8¥S¢aH D e iy sgepes e s claims.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 arnms 33 or cantilevering neans which are fastened to the
clanp 30 and thus make a rotation inpossible. In addition, sliding skids
34 can be fastened to the arnms 33, which skids will slide 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 neans ar- ranged on the sleeve 14 in a sinilar
manner as illustrated in Fig. 4. Sinultaneously with the extraction of the
cable core, a new cable, e.g. a nodern optical waveguide or the |ike, can
be connected to the end of the cable core at the distal end 6 and thus

- can be pulled into the cable sheath that now forns a tube, sinmultaneously
with the pulling-out procedure. To avoid a damage to the envel ope 8 at the
proxi mal cable end 5, the cable core preferably is pulled out of the cable
sheath straight over a certain |length, before an intentional change of
direction is made, e.g.- so as to get the cable core fromthe starting pit
3 onto an appropriate reeling means (not illustrated). Fig. 5 illustrates
the definition of the "w nding direction"




of the envel ope 8 by way of a |ongitudinal section. VheR §U§PFFp20p§ wound
around the bundle of leads 7, there result scale-like overlaps in

| ongi tudinal section, wherein alway8 the first laid winding is partially
covered by the subsequent wi nding. The w nding direction extends along the
cable 1 and is that direc- tion in which the wi nding proceeds while it is
being made. In Fig. 5 the winding direction is indicated by arrow W The
pre- tamrfg:direction for introducing the lubricant is in counter-
directron to the direction of arrow Wso that the overlapping portions of
the strip-type envelope 8 will be closed by the flow of the |ubricant. The
pref edred 8inedhddbiotorengitingdacralle Horecdnphes sedplsi sheatlh athé interior

of theapabl ewl@ﬂfne owuéoegwte@omsmg@@ a&n\@lvemspg ivher@ihpeatiaidi ng
dlrectla the glrect on_of L5 ow si.n %-bf%e |s thﬁloov rl.aps of the
strip®8 aBgd ST L PALRRS %9a358 M %pefiet: Bl Iy, the
pr ef emeddumi is Jemrnodncétd)rquh@lrl pPngssunte timdoc b ecaldee thibai e ias ite t he

di rectbQfce - phéﬁl%naréﬁava\/\&%s&bs #hncl ng, eﬁéf'@é‘d l&s Ehéscém over | appi ng

portions of the strl hap envel ope 8 will be 18 August
2005 €°¥8 "E‘T'nearbﬁ"ldaﬁ’ r?ﬁ‘géﬁﬁn‘f’ SEL§E e ot‘ri}a& gﬂ%vﬁ% )%grrpl ary
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for renoving a cable core froma cable sheath of a
cabl eth%?@hlecé&?lré core conprises an envel ope, wherein, at an end of the
cable - the so-called proximal cable end - a flowable mnmediumis introduced

under ;pr ese Wt ! QcLAeiGabLE Lithen S0 Shabfordlugeshriphd o and a tensile
force is exerte

core an end of the cable characterised
in t hheasheyiggaprEt edbantteP ok rléﬂaeeacm%di@eﬂo‘f Met€dirnto an
annul ah, sflecanngébyessadeneri tierersiide ehblbei<abkitepsbeatie-ardltlie envel ope

g{ the Gabl @ 391CcaBle AndEt B9tk AGCANG,08 h0sGlAlMNL: GhaTAgkeRi sed in that
of pressure flows substantially in the annular space to the

distal cable end, whereby a so-called flow step is formed.

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.




| east- during part of the step of introducing the flowab]18 Aﬁle%ls-t 3%05t he

annul ar space or the entire cable is not pressure-sealed at the distal

~ cable end, so that liquid medi uni uAfleT the action of pressure fl ows
substantially in the annul ar space to the distal cable end, whereby a

so-called flow step is fornmed. 3. A nethod according to claim1l or 2,

characterised in that at l|least during part of the step of introducing the

fl owabl e me- dium the annular space or the entire cable is pressure-seal ed

at the di s ahe@ith $ecbhding 18 hhgubfe diumiuadered he, aghigardf- pressure
conpresses, the cahle core and/o ag\ds t he cabl Shea E wher eby a
so- calFed ofi SR S f"bf‘ﬁ'ﬁdt % eIV SHEPRORE 0 CAPAG S %l ai m 2 or

3, chasade¢sigrest asnat Wadingt, thestabhe ddmwist ppl el sitbsequeatt|y the
conpr Eﬁﬁlé’rbﬁ %Q)ve’aug_dscﬁt?fdheql.h%uklinéln(f‘ MQQSaCfQT( digngt epgl aim 4,

characterised in ter the energence  of | owabl e medi um at the
~ di st aPultiHie mgygmentpts feffo’c\ﬁ%te@pl{’st’?%r%qﬁ’éflgd LHFYRR conpr ession step is
started. 6. A nethod according to any one of clains 1 to 5, character- ised

", Ingt | Gyl sbBolieh (bDengnyel ape it hbe) APlE EREPaciayr desi aned as

a w ndi ng, at cabl e end s use oxI mal end towards which
the wi ri’gj‘ fhgtedlisleayy dyaingneart v t&ﬁl ét?r%cﬁ‘ﬁrﬁhes 1ﬁﬁm%rmrds in
t he anfen af &m@C€lbﬂa1€mJlﬂfeGﬁ.umdlile(ﬁaﬂﬁduQaﬁ:h&uMimﬂlang:odpf@iﬁJlomn 18 August

2005 an _ Ccharacter-
i sed f%eig Qatcompregg%@eq% \%ﬁ g% éeuolé—’lnv}eéiogl geé)‘(If éab%e{ gco?)e is

desi gheerchdnionithei hreﬁercmé efbtle cord g sopg| ﬁwcnmdeét byhihe e®abl e end
t?}/var@@.w@m' Chﬁteb@bw'dm&d%%t@mp@@@ksurd -a%tlhbﬂ-bntthfé rélmgle'wge nEegENt | s]c

ef f ect wi. ndi i,rect nmet Qrding; t,o any one o

cl ai msetiqutn 7, Er %lrl%% rgamgg JChpﬁ ’;]h wa%&? in%a}slfm r| ng par'? of the step of
t he |W¢Q§Hm@ﬂeﬂfl PRed¥unehe Pl owabl e nmedium in particular during a
conpression step, a conpressed gas in particular conpressed air, is

|ntro duged '%8 gceol ter falm Q;e Cgblrec ori%es &Boglqged bya the en-
vel ope cl'Eh (:J,"Ing %s%ure act "ng Bk THE Ehvel ope ffom within is
pr odued eagai W ttctlhtf-,*wf leoxabpee nelli the cablej goretispdesigned 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.




duced under pressure. 9. A nmethod according to clain18}80ﬁ§ﬁgéﬁegpgéd in
that in a cable in which the envel ope of the cable core is designed as a
wi ndi ng, the conpressed gas is inté¢bduced at that cable end from which the
W ndi ng extends so that the conpressed gas flows in the interior of the
cable core in the winding direction. 10. A nethod according to claim8 or

9, characterised in that a liquid nmedium in particular an adhesive, is
adm xed to the conpressed gas and thus is introduced into the interior of

t he bl e cor 1. A nethod according to.any one of clai 1 to 10,
char ad2 1 ork FROR PRECTEING it SEREP T nd2eaBParadreatu R pr oxi ma
cabl ethadl the gizsedrpressiakcdeahed okeltiie voteoioheof Ithgabiklere- diumto be

i ntr odeedrandalyePE8SENE CarlntlQrt BeaddiNY AChIBRER, by Osedlial by avabl e medi um
cannot pﬁnetrate into the |nteglor %Bﬂ;gﬁ cthg core at the proximl cable
end. FEChAG KEFCaEER TS 5PENTR “cf& 9°%% 11, charac- terised

in that the interior of the cable core at the distal cable end is cl osed

Pressype- - seal R ohehat e do thhe1 MU BT chaPatesPsddal, Rhat ghdi stal cable
end fl owabl e nmedi ym eneygi n fromthe annul ar sgace cannot, enter into the

i nt er C8FeofedH@I dgppe " with pg gt ingogube o §Or ventange the i Biccor ding to
cl ai megtior df2 thehasbté erdreed in that the pressure-seal ed closure of the
interior of the cable <core relative to the annular space is achi eved by

sealing by at- taching a core sealing tag the end of the cable core. 14. A
met hod2accdt diekhotoaefaidhnrga tockay feerifsedains thadio tife CB¥¥Fsealing is
equi ppediydd Hnatuedt ting flvkablermadtinid Ag fLherdéducddringo ohe tdebleabl e core.

15. AFﬁgéf é%d%%cgﬁgi%?ké(1saB¥l@&§dﬁ%;C|ainB 1 to 14, charac- terised in

~that owabl € nediumis intro ed into the cable tube before the core
is pulled out. 16. A nethod according to claim 15, characterised in that
the fibowald eelfREd UMtdSrdinr educkslin N5Q thersebéeiswi lia thet adlel e core is

belngfgg&gﬁﬁ% %%Eium is introduced into the cable while the cable
core is being pulled out.

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-




17. A method according to any one of claims 1 to 16, char A&94%&r & in
that the interior of the cable core at both ends of the cable is closed in
.a pressure-seal ed manner relative 288 the annular space before the flowable
mediumis introduced. 18. A nethod according to any one of clains 1 to 17,
charac- terised in that the tightness of the cable is checked wwth com
pressed air before the flowable nmediumis introduced. 19. A nethod

accor ¢ichgst@ AN%HIREARFikd AHB ektlr@cidBon P13EARurd ErileGabllet bate t he

perneabi lity of the cable is checked.with .conpressed air,. before the
1 owaBIEE ERER i % TPRE T SUGHES. 2BOSALAEY (R0 SAERS M 1 o 4RSCOHE of cl ai s
1 to ¥, wihes gecesesti smdchen ddbdie theecabl e core is tensioned while the

flowable nediumis being introduced. 21. A nethod according to any one of
claimg_1 to 20, charac- terised in that the cable core is secured against

rotati?dn duf P§tRed AECREAINE oo ANEr SRR Ry £12985 I tht4f0d CBRE}T Wi ng to any
one ofetligedsinl that2dt tder andl 8 fAtigeIstall@05t - wi2ith tdrel sebllée ncddewat duri ng
the ext.r i rQGEe e, pt ef ’ i 0 into a
possi BFy Pt ErISHCpE 2y ere 316 I0E SRR i €1 L ATkd S ER T Core.

23, AthBtPioH RdtoPEPERAYS an¢l 6RE1eFtd-ains 1 to 22, charac- terised in
that at that end of the cable at which the cable core 1is being pulled out,

t he fLowabl i i A d f ri pul | -qut 2dur e and
col | e%l?'e_d. Ingg%gorrg%%%o &gggggi ﬁg{'t%'ggjaréfng%%i%%e 1C|lé<’;clll -r%g”lc{?% 3, charac-
teri séearised Hax thettae Wrehethendend ahdheaprrle Hawn kAetedRr #T which the
cabl eyrogle the kabng @idd a¢ edlingt pe1 fddwabl et dilviabie f&dwad Aed by the

cabl e _cpre during.ihe tractio rocedure e..g. b Lsion-1ike el enent
conneg?gﬂaltnéa hé’ ‘ééﬂ%l Co_%ﬁt ecocgbiq‘é&%%g’.e Egtfraﬁ%é)tnhg)agggégéedi ng to any one
of cl &g by Bop2atorhkec element egonineatigdt telrisngndhefekhe xdilén procedure,

the cabt&. sheath is secured against rotation at that- end at which the
cable core is pulled out. 26. A nethod according to any one of clains 1 to

25, 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 inthat during the extraction procedure, to assSicstYHET &% action
~of the cable core, a pressure force is exerted on that end of the cable
core which faces away fromthe pul EBng side. .27. A nethod according to
claim 26, characterised in that the pressure force is applied via a

fl owabl e pressing-out nmediumin- troduced under pressure to the end of the
cable core that faces away fromthe pull side. 28. A nmethod according to
any one of claims 1 to 27, charac- terised in that the pulling force is

transnid t edl foiisy GRRbEq; £ € Uy %ng' 8N IIGN 11 £o ffétgmgqﬁko the cabl e

core. A accor one of c arac- terised
in tha’fexflrf’@dpmltil}?d? FBFCE“’F%O‘BfﬁﬂquJIPBa‘P% medB B EeRE NG anaafiot or- dri ven
shaft mbud lwhritdardthe cable core is wound several tines. 18 August 2005 -
23 30. A nethod according to any one of clains 1 to 29, charac- terised in
that the introduced, flowable nediumcontains an ad- m xed lubricant. 31. A
met hodBlac coPdR#idiado asagr &g dio @nyi Be 10F ¢1zomschatadi0 t ehasad-in that t he

f | owaldearimedi Winthasekhei 51dwbIRA )i am| Lke1E §8NEormdl by &Elilipd according
to cl iinéa or 31, characterised in that the lubricant is forned by a

t hi xotropic’'liquid. 33. A nmethod according to any one of claims 1 to 32,
charac- terised in that at |east one new cable or the like is pulled into

the capl.e sheadthodl HBES AIBRPUYSY bR th& X! ashi Akl iR igore.
that the lubricant is formed by a thixotropic liquid.

33. A method according to any one of claims 1 to 32, charac-
terised in that at least one new cable or the like is pulled

into the cable sheath simultaneously with the extraction of the
core.






