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The present invention partic y relates to undergrou or
t el econmuni cati on purposes, which usually conprise a cable core with a
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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 telecommunications, 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-
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tances can be renewed without earthwork.



One nethod of renoving inner conductors fromcables is known e.g. fromWO
82/ 00388 Al. In this known method, a fluid is introduced under pressure in
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this, the entire interface over the entire periphery will be wetted by
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core to be pulled out is designed as a wnding, it has proven to be
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zw' - 4 other words, in this instance the flowable nmediumis to be noved
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envel ope. | 2% 1A PP BriBREEL¥CERRYSPr b/ thBNERSI e thondlgyabie me-
outs|dednmnothheughvehepentsreftabned AR beky ubeke@hbwsokhbheh@n@mﬂﬂea

medi um Engo-fhe Iﬁa&%&mCﬁafnggems%scahwaage%u ﬁx\c[ﬁ&&e%}cte d&?lgs dégalwr%g[ 2

counter - pressure actin envel ope uce
f | owabl 1 9@%i @ Ehat calslen@@éauc@alehdérepﬂ@ﬁerﬁé firepr (Wﬁnéeta@@ §é‘-aTIUIQ‘rg of

t]p? etnvaélhag@eofomédsallalé t?ﬂ@r Al ?@tt@ﬁ@' o lkye tlmtsrrfta@%ub%t%étnbeth f
ef fected du ow ste ession step or parts reo
Pref er abl v ﬂ%ae & TP ﬁé g &ﬁF|CBQEFgE§ﬁaS I?e§§r5ﬁ6 F%§Q§ﬂﬁ¥ si on
step soc@euUNOLVED thpedetihe Bﬁreademg obuthenfllyowab lseatddiru pairt italle re-
ongi tugioaL GF" eht! B8 ebntho e8bLecAhiitol N Hhalashelndat iR hand

and to assist in a g pressure uring the compression step, on
t he otH%?e%%hﬁnsTh%np %%sﬁPgsﬁﬂuﬁﬁé SP@§§GF§1@QSSF§P i hewevier k&dey | ower
t han t Hatghet hlwbi tbahbepteswabbewhteahubuid dsnupodateedssa ascdmtlrﬁﬂng)

t t f | th
i oot SSrEFRESE 8P Pue BRR1 bC8ese 8RS ERE s orl. e
af or enevitediled E@%@Ubhﬁn@éSmhanheﬁaaésaﬂneﬂietb@eS@egm@dedwa§r@bm ridtieng,

e.g. a Aehhtat| ypartapged Bargiaenyus! 8Rer 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
proven to be particularly advantageous to use that cable end as
the proximal cable end towards which the winding proceeds. In
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pulllng movement to be effected in the w1nd1ng direction.
other words, it is particularly advantageous 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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preferably the compressed air, to flow in the 1nterlor 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



During the introduction of the flowable nedium the distal end preferably
‘\is open so that the air displaced by the flowabl e medi um can escape. Wile

the flowable nmediumis being introduced, the cable core preferably is

tensioned so as to prevent an axi al disglgcenent of the latter during the
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the exposed leads In d01ng 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



The procedure for renoving the core fromthe sheath nmay be assisted in that
‘during the extraction of the core, a pressure force is exerted on the
distal end of the core. In this manner, the tensile force can be reduced to
a slight extent, thus reducing the rlsk of the core being torn. Moreover,
the length of the cabl e which can be redched, which can be freed fromits
core in, one procedure, can_be increased by assisting the extraction
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Fi g. 2acahbm5enae end of the cable according to detail Il in F|g 1 durlng

a first nEth@g Sh&Pk the tightness 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 is
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-



Fig. 2b shows the end of the cable during the introduction of the flowable
‘medi um Fi g. 2c shows the end of the cable according to detail Il of - 11
Fig. 1 before the pulling out or extraction of the core is started; Fig. 2d
shows a side view onto the end of the cable according to Fig. 2c; Fig. 3a
shows the other end of the cable aCCOTd$ITg to detail Il of Fig. 1 at the

point of tine of the nmethod shown in Fig. 2a; Fi 3b shows the end of the
cabl e éﬂ%%ﬁQHQﬂ;WQF?kHQu#OWQ?rd?°¢$bb1§'dﬁ??n@a?ﬂ% ?ﬂ?r%ﬂuﬁPFoﬂfgflPhe

f1 owablferagrdiafimtHig. s @resheisl ddwet bowl ahdt tikenabhe methodi fort pedetvany |1 |
of Fig. before. t co u de out [ rspective view of
a cli p ]é 5 % carbeb {ahr e(ﬁ)eé%mgtF’f%I thg Ige‘f] ?slﬂ$%f%g?|8§g the core from
bei ng rot at éuzr:mgg tlfBE m@cr@@ilw@um Skewalohe thedigh, atkabfiestpih a
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still being used, respectively, e.g. in telecomunication, which usually is

Ia|d||$%qﬁP%NQﬁﬂuF%F B%- enpl oy the nethod according to the invention, the
cable 1 is eﬁﬁaseimctmmw médi’:um:eié am@lﬂl@cmtmduéé@ soheathbile

startin | t cer nd: anc h in | t e, 100 or
200 m Cgalngo a ﬁeraa@ax ge 315 é‘ O (é 5%%"%% Ieglg)l%agl gls pgged
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introduce thHe c mpressed air into the cable core, the tube being
glued together with the leads of the cable core and a tensile
force of a certain extent being exerted on the tube.

Introduction of the flowable medium is preferably interrup-
ted if the latter emerges at the other end of the cable. In this
manner, the amount of the flowable medium is limited to the
volume required.

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 substantially facilitated. In the com-
pression step, on the other hand, it is rather advantageous not
to permit venting of the cable core and even to introduce com-
pressed air 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 may 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.

Alternatively, during the extraction procedure, the core
preferably could also be rotated into a possibly existing helic-



By way of Figs. 2a to 2d, and 3a to 3c, respectively, which show details |
‘and I'l11, reéspectively, of Fig. 1 in enlarged illustrations during different
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be explained in nore detail in the followng. Usually the cable conprises a
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According to Fig. 2b, finally, at the proximal cable end 5 of cable 1, a
.fid 17 is arranged over sleeve 14 and tightly connected with the forner
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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



- 15 tightness and perneability, finally, the end of the aerating and

sventi'ng tube 12 will be closed (not illustrated) at the proximal cable end
5, e.g. by nmeans of a rotatable closing neans which is screwed onto the
aerating and venting tube 12. Now the nethod as such will start, i.e. the

so-called flow step. For this purpose‘ldia'feed line 21 Iubrlcant 22 is
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ted and re-used. During the extraction of the cable core fromthe 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 cantil evering neans which
are fastened to the clanp 30 and thus nmake a rotation inpossible. In

addi tion, sliding skids 34 can be fastédgded to the arns 33, which skids will
slide on the ground while the core is being extracted (cf
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di r ect FEWHg2 gkl end $hetléab¢@dcgfetlaea¢ﬁblg 1n1nh§ha| BEURENPAE t he

arrow W,ofort khaMdehérg hshdcechysthtscébetpuesbapalngdpaistanscablehend

strip- veIo e osed d g. e extraction

rovenert MndTH GIRoe bt §e MEaraH SEenpt arY “ERobaPnsRL LGrTEHe Frventi on.
St ruct m@smrﬁ}a@@mﬁ cippbiedces thethebhet hodecatir Sheareopdssilblebiet hin
the scepm of irherd atBrting 29 ﬁ Ebﬁsex@raétﬂﬁéheﬂef eLplienmeyi-ag a cable
core froma cable she h of abl e, which bl e core coppri ses

envel ope, Wit &i5Rt Gt ?1%9&P?§ tﬂ%ed%ﬁ?ﬁlma h%agﬁecﬁyéengFBQiWﬁFCEaEPE
end-—zydﬂ&nmﬂﬂunrbnhpmﬂledl@mtoduseﬁeehdérbpreemuvengntbethebmeble tube so
as 1o I 11 LAE05h! £11 OLAE bpeeXeshedrnibhe Callhe gare at
an end of t cabl e e, C arac erlse In"that the_ftlowable mediumis

i nt rodud& lméi:msl%h)y sheyered i AYEran aARbRAR ipagEhbetretRathEhengablsi de

of the wald e isheatthanteddle BnyeHOPReOEntBBopaLREPEOHBct 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 prox-
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



2. A.nethod according to claim1l, characterised in that at |east during
part "of the step of introducing the flowable nmedium the annul ar space or
the entire cable is not pressure-sealed at the distal cable end, so that

| i qui d nmedi um under the action of pressure flows substantially in the
annul ar space to the distal cable end']WheTeby a so-called flow step is
formed. 3. nmet hod_acgcordjng to claiml or_ 2, characterised in that at

| east dﬂ?¥n€‘p8¥?vb?e§h@1§¥e% BPr?nEPpoélWBlFHegﬂPﬁwéﬁpebﬁe&ﬁ%%SQQN%n
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first the fhewssbgp ﬁgdgweseeugnt LY tiBecER: AEBhERR! eﬁu%t ﬁaTy' Sd£d out.

5. A nmethod according to claim haracteri se ter t e energence
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medi um £goMOVRE Egbm@rgﬁehehtheegﬁgghgﬁe§9a0e in counterdirection to the
wi ndi ng direction acco dlnglto ag 6one of claimg 1 to
0
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st ep, E resse gas, in particular conpressed air, is introduced into

t he |nt Tof the cable core surrounded by the envelope wher eby a
counter-pressuretherlnQODnlthSEnaEEGpeembodnmenhsn ne pecduded agd nst the

flOmabl9eﬂ€gh§ntﬁﬁét1ésak95ﬁ8gacgg HHQePrB&§ﬁ ﬁbge én@p%ho@e%p%ﬂ%@ ng to

claim8, characteri sed e in he "envel ope o
cabl e c%]i‘%r?st]a%sf:@ﬁ%dsﬁélén% hdi ﬁéosﬁﬁetBSrrﬁF1§§§é8rg§§ ithe sEdducsEeat
t hat cabfeseﬂde#sealeblabaihetmtndlegteyteﬁdilewabnetmbﬂﬁuﬁanpressed gas

fl h | '
rethod accor A AgEeRT B0 BS . 28: CeRipTabe: rlestnBrR%i 1T FRRIR 2% o i n
parti cuPr cahledhesavéldu $7 adtlfi iedaneedheveerrﬁﬂeeyed 1éa§ndndtltgﬂmt§M son-

lntroduleefetéalatelthethet EBkﬁéﬁOf Thtmg eaﬂhece%ﬁ p%ﬁeéamst&g,hq@ merf tc%'e'w L |O
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at the proxinal
1ts 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-



,12. A method according to any one terised in that the interior of the cable
*end is closed pressure-seal ed space so that at the distal cable e~ fromthe
annul ar space cannot enter cable core. of clainms 1 to 11, characcable core
at the distal relative to the annular zd fl owabl e nmediumenerging into the

interior of the - 21 13. A nethod'aéb%rvlng to claim1l or 12,

charact§r|s§ I n that t? pressyre- seiled él ﬁre 0 the |nter|or of the
cabl e cOTESFel TFi F85€0°Fhe YWRHBAaFI¥FAERE § ' abRreFal1By COLSI | AQTIRPVET,
att achipgefiecabkyskal pufjled dhe éndthé whadiabl dicereiohd. bacariskodn

accor di og; £ 0l atfiL 1 vefffgﬁgghg bagHibis!t BR chie 0La pedl! 0 1hs 2quRped

with a venting tabe Tor v e |n érror e cable core
met hod @Rededi hikeodahgnodersngcthensxtragtion phacesseandewiild miodt t he

flowabl@tﬁsdaya1a§aiﬂgﬁoéueeexteaetabﬁ mabbRchebe before the core is pulled
out. 16. A g%acco terised in that the flowable

char
medi umi s |H¥ %Ha? éu@aBFeEQﬁFFQaPHeggabF@SESF§1V§lHe|HﬁeﬁﬁFled
out . 17abenhahod BowerddegsﬁoyanhannehefvoﬁamﬁseﬁCROSEG,b@h&macbmwwﬁed in

that the interjor r e t he . l-e is_clqsed in
a pressﬁ?% éea%%dh%%n%ggeg§§agﬁég eﬁE gﬂgﬁhu?ggeghgéeﬁﬁé?Qd ofhg%f% wabl e
nmedi um rediat eHdnesad fgrma ﬁbeﬁ@@faéé@r YyeRg 86 ﬁhyz dRewablel amiegdum.to 17,

char actrmﬁeS@Qraalﬁgaanaheeﬁtgﬁgneﬁgeoﬁzt he ¢ahka ws.tﬁh%%edlw uh campressed
air before the,f med |ung E troduced, 19. hod accordi ng to any
térrs

one of %?%fﬂ%ria%ﬁ &%lOBhBPEE eFﬁlPthtFHElﬁgr ﬁSFICF§' Tcabl e
i s checked @mnt hheoapressed and behoiagt hebkl dRablré ome diou i ixd nign tsico diihaed.

the core will be pre-stressed. Instead of being provided in 1lid
17, the opening 20 in theory can also be provided in sleeve 14
or in a corresponding extension of sleeve 14, and from there
also the lubricant 22 can be introduced. However, sleeve 14 is
designed as an expendable part, and therefore also the structur-
al means preferably are arranged on l1lid 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-connecting 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 1lid 17 and the aerating and venting
tube 12 at first are kept clear. 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 compressed 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-
pressed 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



20. A nmethod according to any one of clainms 1 to 19, characterised in that
‘the cable core is tensioned while the flowable nediumis being introduced.
21. A method according to any one of claims 1 to 20, characterised in that
the cable core is secured against rotation during the extraction procedure.
22. A nethod according to any one of Tl ms 1 to 21, charac - 22 terised
in that during the extraction_procedure, the cable core B@gferably S
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cable Cgéethat there will be a tendency of the flow of compressed air
closing the overlapped portions of the winding, instead of open-
ing them in fan-like manner. The pressure within the cable core
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 (Pb) 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



29. A method according to any one of clainms 1 to 28, characterised in that
«the pulling force is applied to the cable core via a notor-driven shaft
about which the cable core is wound several tines. - 23 30. A nethod
according to any one of clainms 1 to 29, characterised in that the

i ntroduced, flowabl e medi um contai ns ~atfadni xed lubricant. 31. A nethod
according_to any one of clains, 1 to 30, characterised in that the fl owable
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sure applied to the lubricant 22 will depend on the structure of
cable 1, the length of cable 1 as well as on various other
factors. Finally, also flowable media are suitable, in which the
lubricant is combined with a solvent that evaporates after some
time. This facilitates the introduction of the liquid medium by
dilution with the solvent, and finally, after evaporation of the
solvent, there results an improved sliding action on account of
the more viscous lubricant remaining.

Finally, according to Fig. 2c¢, 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 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
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 1lid 17 is also removed.
With the core sealing 13 at the distal cable end 6, one or more
piston-like elements, e.g. 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-
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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 means which are fastened to the clamp

30 and thus make a rotation impossible. In addition, sliding

skids 34 can be fastened to the arms 33, which skids will slide

on the ground while the core is being extracted (cf. Fig. 4).

Furthermore, it is suitable also to secure cable 1 against rota-

tion, which can be realized by arms or cantilevering means ar-

ranged on the sleeve 14 in a similar manner as illustrated in

Fig. 4. Simultaneously with the extraction of the cable core, a

new cable, e.g. a modern 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 cable sheath that now forms a tube,

simultaneously with the pulling-out procedure.

To avoid a damage to the envelope 8 at the proximal 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
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 8 will be closed during
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1. A method for removing a cable core from a cable sheath of a

cable, which cable core comprises an envelope, wherein, at an
end of the cable - the so-called proximal cable end - a flowable
medium is introduced under pressure into the cable tube so as to
reduce friction, and a tensile force is exerted on the cable
core at an end of the cable, characterised in that the flowable
medium is introduced precisely targeted into an annular space
between the inner side of the cable sheath and the envelope of
the cable core.

2. A method according to claim 1, characterised in that at
least during part of the step of introducing the flowable medi-
um, the annular space or the entire cable is not pressure-sealed
at the distal cable end, so that liquid medium under the action
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 liquid 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.
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7. A method according to any one of claims 1 to 6, character-
ised in that in a cable in which the envelope of the cable core
is designed as a winding, the cable core is pulled out at that
cable end towards which the winding proceeds, i.e. that the

pulling movement is effected in the winding direction.

8. A method according to any one of claims 1 to 7, character-
ised in that at least during part of the step of the introduc-
tion of the flowable medium, in particular during a compression
step, a compressed gas, in particular compressed air, is intro-
duced into the interior of the cable core surrounded by the en-
velope, whereby a counter-pressure acting on the envelope from
within is produced against the flowable medium that is intro-
duced under pressure.

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 1s 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.
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13. A method according to claim 11 or 12, characterised in
that the pressure-sealed closure of the interior of the cable
core relative to the annular space is achieved by sealing by at-
taching a core sealing to the end of the cable core.

14. A method according to claim 13, characterised in that the
core sealing is equipped with a venting tube for venting the in-
terior of the cable core.

15, A method according to any one of claims 1 to 14, charac-
terised in that the flowable medium is introduced into the cable
tube before the core is pulled out.

16. A method according to claim 15, characterised in that the
flowable medium 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 19, 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 according to any one of claims 1 to 21, charac-



f,#10%& ()- FMLO%&' ()- 10 10 10yf5MB10%& () - H JKAZPF7!

» 10101010 f5"10%& ()-f5"10%&' ()-f510%& ()-+MP10%&' () - $#109%& () - KR@ dEZPF7!

10Y#109%&' () -#10%&' () -f:$10% ()-y: $10% ()-ty: $109%& ()-F: 109 ()-edYNC7! 10

10 10 10&<#109%& ()-6#10%&' () - 1-#10%&'; -+#10%& () -, &#10%&' () - dpkdEYNC7! 10

SH-#109& () - &H#109&' () -y: $10%&R' () - yMBIO9& () -fs $10%& () - 3MLOY&' () - kBCLC7!
o/R' - ! -

10f#10é%§9sé: fﬁﬁ%ﬁgt 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 method according to any one of claims 1 to 22, charac-
terised in that at that end of the cable at which the cable core
is being pulled out, the flowable medium is stripped off during
the pull-out procedure and collected.

24, A method according to any one of claims 1 to 23, charac-
terised in that at the other end of the cable than that end at
which the cable core is being pulled out, the flowable medium is
entrained by the cable core during the extraction procedure,
e.g. by a piston-like element connected to the end of the cable
core.

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.

27. 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.
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terised in that the introduced, flowable medium containg an ad-
mixed lubricant.

31. A method according to any one of claims 1 to 30, charac-
terised in that the flowable medium itself is formed by a lub-
ricant.

32. A method according to claim 30 or 31, characterised in
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 in-
to the cable sheath simultaneously with the extraction of the

core.



