- 1 - Method and apparatus for extracting of cable elements The invention relates to a method for
extracting cable elements from cable pipes in cable ducts, said cable element being clamped by a
clamping apparatus and a tensile force being applied onto the cable element, extracting the cable
element from the cable pipe, with the cable elementibeing clamped within the cable duct and being
extracted from the cable pipe step by step by extracting a section of the cable element from the cable
pipe, substantialsinthe! Ienghtudinz direstiort oftthe:dable slentert ftee bleengingitanits the clamping
apparatus, beforeapening theiclamping.apparatusand mevingit haek by the sectic ivtba direction of

the cabI%P'g:}g, E%@n J’Eg% ga @ %lg%egt gg%éﬁusandsgét@céiggfge gﬁg%%@i ¢ bél’pe gDresent invention
further relates to an apparatus for extracting cable elements from cable pipes in catﬁ ducts, with a
clamping appartuStorEIamBiNG the caBRAeIRMEht aRd dh dpatattis foPiHeSafifticafioR T a tensile
force ontoltheccabte elenhentdfebéxtractimgethe cabletelentent fronithecedble pipesmenA tethmique for
installing filbre.optic.cables:is known tram WS2007/0048090 Al-Therein,apilot hple isiexcayated

between an Entr ncetpit and,an. exit pit )C/vith the§1idpof a rr%%!e bef(ﬁr] a flexible s{grand is drawn through
the pilot(ﬁ%?e.%\t He en no? tf?gé% pi e Sfrand is éShnected 16 the ddet Bundie™d e’ diawiin by a

connectifly M&mbaf A Rtachirefor €9BliCPullihg of el strandeisplacdd iprthé enuaieed dit. The pulling
machineccoraprisesoa trame with @ plate-whichcabuts the entrarce-efthe qilobholen i etder 40 apply a

tensile farcg;qnte the-strand, fwipydraulically pperahle cylinders are, pravided, at the, ends. of which a

clamping device for the strand is provided. The strand and the cable bundle connected thereto are
oulled tRiSGSH Tf (U HoleBRar & pRRATY Bt HenARon TS LLE D the EFIERY steFoy &eh. B)
repeated!y ctampifg the Strand cthrdstimgthl oylindaraods Ierward Sotdsstoextraet & loerair section of
the strandy and releasing:-the-clamping.deiee; anekretracting the rods. The term "cable element”
covers entire cables as t usually laid within_cable pipes as well as parts of cables such as single
stranded Wires%%%uﬁﬁa%gé%a §§§I§/rsl€s%?oa%d%gﬁv‘%%sr QI%lztS\rgesj?e(rj]t é)l%eéﬁgr? F:eﬁgtlzss’ n%iﬁly to
cables kRSWhHSPipE capbhese whichiare Farti€ Gy eed férfefetommbaicatory ower ¥R

a clamping apparatus for clamping the cable element and an appa-

ratus for the application of a tensile force onto the cable ele-
ment for extracting the cable element frcm the cable pipe.

A technique for installing fibre optic cables is known from
Us 2007/0048090 Al. Therein, a pilot hole is excavated between
an entrance pit and an exit pit with the aid cf a mole before a
filexible strand is drawn through the pilct hole. At the end of
the exit pit the strand 1s connected to the duct bundle to be
drawn in by a connecting member. A machine for cyclic pulling of
the strand is placed in the entrance pit. The pulling machine
comprises a frame with a plate which abuts the entrance of the
pilot hole. In order to apply a tensile force onto the strand,
two hydraulically operable cylinders are provided, at the ends
of which a clamping device for the strand 1is provided. The
strand and the cable bundle connected thereto are pulled through
the pilot hole over a plurality of actuation cycles of the cyl-
inders step by step, by repeatedly clamping the strand, thrust-
ing the cylinder rods forward so as to extract a certaln section
of the strand, and releasing the clamping device, and retracting
the rods.

The term “cable element” covers entire cables as those usu-
ally laid within cable pipes as well as parts of cables such as
single stranded wires or pbundles of a cable's stranded wires.

The present invention relates mainly to cables known as pipe

cables, which are particularly used for telecommunication, power



supply, television etc. and are usually installed within a pipe made of plastic or concrete. In most
cases, only one cable, having a diameter of 100 mm, for example, is installed per cable pipe.
However, it is possible to install multiple cables or other lines within such cable pipes. Pipe cables are
often provided with a water-repellent medium, in particular tar, on their outsides to prevent humidity
from leaking into the inside of the cable. Both the water-repellent medium and the casing of the cable,
which mayiieliadé of plastic on ledd; usaally adkerestoahé insides bftheccable pipe; se egxtraeting such
gables isnmélednogﬂ@iﬁi@y% msl@ﬁfli@%@eeffem isniélg{vea@ggﬁy,f ri@l‘r’l@@ﬂlé}ﬁ'@t H’a@éﬁ%geﬂ%@leﬂ

uring the drawing-i C eading to a softening of the water-repellent medium as well as
the casi%%l%fat%e%ga%leg té% tﬁ?}:%e%a%?iorﬁmdf agggncﬁﬁ{g let etqﬁe nside %fﬁ#; gaéblg Ef)irpe(? #erga? may also
be genefatBE in Ar¥ERFRaid cables by tufrent loling thFdighttHe St ieedl Wirds-6Fthecable. Dirt in
the cable piperislanothenfactor leading ta-abhbadingieetwerhthe cablespipe anddlie €abler sraking
extractiop;efdhe cable more, difficult. o 1 As aresult.srelatively strong; tensile farces that are capable of
breakin%thgsb%dsin%betV\éeen thg a%le ng the. cable pipe and pulling the weight of the cable have to
be applied onto frie cablE i order to' BXttSct cablds from cabid Bipel iff cabfe ditis.Ks fie &alsle ducts
which pré¥itiecaccess o e calsié pipesarelrfdtivelyeshalinmost 6ases: tHadeviéed for exaracting
the cable from theicable pipeareefien arapged etitside-ofitheducts: NS requings tbe afrapgement of
correspongling deflaction ollats uhigh,quide. hecahie fn be exirgeleddupdie end,ol e gable pipe to

the apparatus,for g%plylng,a tensile’force onto the cable, such as a corresponding ca winch. At

every deffectior Yoller a'corsidetabialgat 6 thetbndife fofce SATER haE & beThEsived bySt s lost. If
multiple defléctioh miersraresairahged; ®nhha fracton ofithentensiles forbe applied: by tle dable winch

will be available for-extracyng the gablgfram the gabledipe ithe &nd: Jo,ke abledodgaesen the cables
that oftep, adhere {9, the.gable pines. higwexet, the gablewinch must e able {o provide,a.
correspondingly strong tensile force. ccord:mgl , ot only the cabla Winch bt also tﬁéla%ﬁgction
rollers have ?c%Be e eﬂ@ﬁﬁci@ﬁﬂh&@%iﬁ%&ﬁt@h@%Hﬁf@%aﬁhgﬁhé%@éﬁ‘éeﬂi@ﬁ%rocess
particu- ca® 4 klytdifficult aswellfdstiheyg and costsintensives t radodmhprave:this pragessca-

apparatyses. for applying thedensile fores Bave alrgady heen arapged within the duct in grdey to be
able to amit the g%ﬂectloghrglI%rasbf%gwdlng téglgdcagpleeto tk% cable winch or at Iéast reduce their

number Winches"Stich as Squedzing wirches, Which are T &8 fof Comtinfiotisly eiat iRy tHe cable
from the"ésbl& pive hBhever aFé kelafiely heavy and voluminous as well, so handling them within a
cable duct is relatively-labout-jntersive 1 ve [thesebjeeiofihe prasent inventionnhhences 4s xgeate a
method for.extracling cable elements.ram cable pipes.in caple dycts as,mentioned.ghove, yhi

ich can
be carried out as i%sil , fast and cost-efficiently as passible while avoiding or at least red c% the

disadvaRtages bf nTHEBES IRt Rfurthet obfett s fFdBate®ah BppRFatds for¥kbracting cable
elementSdfohs cablespipées in“cabie duststasaiehtionéd above bilich taaheimaneafattured as small,
lightweightang. cosi-efficientasipossible whileallowing easicand swift use in-acableduct. The
apparat ul f lying-a carrespondingly strong tensile force onto the cable
elemen[k,g Zg %%atgt Se cﬁ%%r%%%%%é#%@reﬁe%sea ?rﬁ%m?g<'[al)1ée@(:sélbl%?:)i}:)égl and %efgsrt%é)ﬁre?c}ﬁng of the
cable elefiént fofh thecdbid pipefis BRstfey. cable pipe are o

side of the ducts. This reguires the arrangement of correspond-

ten arranged oubt-

ing deflection rollers which guide the cable to be extracted
from the end ¢f the cable pipe to the apparatus for applying a
tensile force onto the cable, such as a corresponding cable
winch., At every deflection roller a considerable part of the
tenslle force, which has to be received by it, is lost. If mul-
tiple deflection rollers are arranged, only a fraction of the
tensile force applied by the cable winch will be available for
extracting the ¢able from the cable pipe in the end. To be able
to loosen the cables that often adhere to the cable pipes, how-
ever, the cable winch must be able to provide a correspondingly
strong tensile force. Accordingly, not only the cable winch but
also the deflection rollers have to be designed sufficiently vo-

luminous and heavy, thus making the extraction process particu-



The object according to the invention is achieved by a method as mentioned above, in which the
clamping apparatus is moved along the sections on a skid in a translational manner. By extracting the
cable element from the cable pipe step by step, the method can be carried out directly within the cable
duct as well. Since the tensile force is applied onto the cable element substantially in the longitudinal
direction of the cable element, essentially the full tensile force can act on the cable. The method
accordinge tlye ihvention s applied: in padictifanewhen the-cahles mndforicable elements adhere to

the cable pipe. Meﬁgpm@%h%%el@@ge,ntaiggzaerg%@ig@go%pngggti%@lmtned%Iaf?{-—

extracting fﬁ% cgg?celig]§@és n?E{e%eus%d as wel Pg}ferap .the chable glement extracted from
the cable pipe is guided out of thé cabte l?c?%n?jrr%ﬁlé}(?ﬁp. eli] ir%gnthte gaﬁé%Terﬁé‘ntodiﬁ%? the cable
duct cane H@n@%}%o%sﬁ@ﬁdﬁnéféi%fl@@tfér?@lé%lth%@ areKRoiR Her sbbithe tike Treciatied-up

extracted cableselemiehtcari then be recycled; espeeially:fort 14 1 reeysling the gopperef thestranded

copper wites-that are: uspally,contained yithin the cahle, fﬁteé'&%ftvﬁlg%%%ﬁeg? Qffalling yp the

extracte% cable e%Iﬁme t or also in combination with the rolling-up, the c ent extractedfrom
y

the cable Bipe-iPay e cut™as Wall. TH Gk - Eble Pratesst a desiredrIbAGh Shic 8fedasiaFito carry

off, can B& pr&deeds This method is particuldryrdsefakforeXamiple cor abdds Witk heawy traffic where

it is not pessible @ rediregh trafficiarewnd the duct for arranging a winch and a reel. In order to
Ioosen_the CabLﬁheée@k‘?é'éwgh@fth%c@bﬁ%B'g?e?n%‘ colrlreés,ggg%ng sgévga&ta ma}Lysbet |Ontrodéjé:%g bagefore the
extraction process. As has already bee mentioned aY)ove, cables are often covereﬁrby layers of tar.

These cif bE¥bHERE B UK Y 458 hietRyI & ar-Biodiesel S 6rinskiees 1oTRa8dIvent can
be fed into the: calslenpipe: irra v eryadasyeand fast waysby atemizing it-andbblowdnrg i dnto ke cable pipe.
Conventionat campressors ean besusedifer blowing itin - As has glready heen mentioned above,
the incremental. extr%(}'ging&&osm iglhe cgbleepip%j?p%%rdinrg to t@ﬁ invention enables a continuous

extraction of the cable element from the cablé pipe after the caB%Sélement has been loosened within

the cable pipe. ByrappiVifig LEGHRtiouS exfratiicm hfethdd B i RAGWN Per seahdanibe carried
out, for example shyusingsa cartesponding squeezingwingh; a fastet extractiemprosess is possible in
MOSt Ca$®Rve, which can be manufactured as small, lightweight and cost-~
efficient as possikble while allowing easy and swift use in a ca-
ble duct. The apparatus shculd be capable of applying a corre-
spondingly strong tensile force onto the cable element, so that
the cable element can be released from the cable pipe and a fast
extracting of the cable element from the cable pipe is ensured.

The object according to the invention is achieved by a
method as mentioned above, in which the clamping apparatus is
moved along the sections on a skid in a translational manner. By
extracting the cable element from the cable pipe step by step,
the method can be carried out directly within the cable duct as
well. Since the tensile force is applied onto the cable element
substantially in the longitudinal direction of the cable ele-
ment, essentially the full tensile force can act on the cable.
The method according to the invention is applied, in particular,
when the cables and/or cable elements adhere to the cable pipe.
After locsening the cable element in the cable pipe, conven-
tional methods for extracting the cable elements may be used as
well.

Preferably the cable element extracted from the cable pipe
is guided out of the cable duct and rolled up. Guiding the cable
element out of the cable duct can be done by corresponding de-
flection rollers that are known per se or the like. The rolled-
up extracted cable element can then be recycled, especially for



The cable element is preferably clamped hydraulically. Corresponding hydraulic cylinders can apply a
sufficiently strong clamping force onto the cable element. When extracting entire cables, it is advisable
to apply a particularly strong clamping force, for example in the range of several tons, so that the
casing of the cable is firmly bonded to the inside of the_cable, thus preventing a relative movement
between individual cable elements during the extraction process. The object according to the
inventiorriscalsa athieVed byarpapparatusfor extractitgicableptementsdromicablespipes émeable
ducts mentiopedapoven wheygin the Clamping:apparatus is arranged on a skid, which skid is arranged

essentially in t%%hgngl&%d[mal %rectlon of the C (tj%le elﬁmigiﬁgﬁf@% moye | ina ;Cragrs]tlg'%%gal manner on

a base part and the apparatus i< pro--- V|de for: app terishie 1Bice” Cable
element By At FE4st hetdrive drit %%ét%éﬁ%éﬁt% Base peit afd tha'skid ¥ achivvéthe

translatienatmeome reentefthe skitiwith téspechtol theddase part; ans thetbase part is.designed to be

braced against awalbofthe-cable dugt striounding e cable pipe. Such design of,aq anpatalys for
extractln ble ele ents fac litate all and lightwei ht construction which can be introduced into
it ST Sy nd Wit Hhrr

a cable an usede there’ m"arr Hére" 55 SAbStAnHERO the &fParatus
and/or it§ Base part t@rbéf@l%éd%@hs"ﬂ%aﬂéﬂl Surddnding tier eable pige,rsothae teltehsile force

applied antathe cablerelement isrsubstantially Jully-avajlable-fos the gytraction.procgss: The respective
counteracting force of the tensile force will be transferred to the wall of the cable duct without putting
pressure on su%bortm constructlons or the like. Thus, respective supportin g constructions that make

handling of the @ppafratas ﬁ&e%?ﬁﬁ&a%nﬁ%ﬁaﬂ%%%ﬁlttﬁatmw abRp e Bfafiping
apparatids isconheptedtorttie skidviara reteasabie mmannerd By this edleasabile coanection:then

aﬁparatll)g;s:m be separatgd, @@%@gdgs iB@@ﬁU%@%iﬂ&gumd%%lgu%%%ﬁﬂ%r Pé%f@f%*%')éeﬂ?e
releasa tion hetween ¢ In aratus and skid enables connectin arating it
&%989@ I% (ﬁﬁers %nE%% %Q %%% g%gq%pmg

without using_ tools. tion, a suita COﬂS%’UCtIOI’] mal es I{)pOSSIS (S to%r}‘la

apparatG<an tHE Ekid-in %%ﬁﬁbé@dﬁﬁﬁ@r‘“éﬁ%%ay@éeﬁéﬁﬁﬁ@@ﬁ the space available in the cable
duct. The clamping apparatus may, ingaftculan be arrangedraretheiskid imowleal%eﬁezpar:m@pt the

clamping ofithecablg elerentwithin the skidy or g %rﬁﬂgfﬂgn front ot the.skid in,the direction of the
pull, so @at the (;Elamrp N9 0 the cable element %achle d oufside of the skid. For the base part to

be braced’ dgainst the wall 6 theCabte dutSurrsund th%oéébkl)elﬁb]en%réfgrdﬂiy a respective
adapter for arr&ﬁge’?ﬁént@cﬁﬁé@hdbﬁ@ﬁ@ gableipipeds provided. The adaptemprojects partially into the
cable pipe withithe cabterelement fo-be exirastesk For fixing the apparatus within.thecablg pipe of the

cable clement e sxtasied sanreshending wedges of eyle e be prranged deeer e

adapter and the inner wall of the cable pipe refera ormed rota
symmetfi&aily- ahd S &R i€ ddighéd ﬁ‘?ﬁc@cﬁﬁﬁn&é’ﬁﬁtﬁr’tﬁg c‘éb%hln the cable pipe.

By applying a continucus extraction methed that is known per se
and can be carried out, for example, by using a corresponding
squeezing winch, a faster extraction process is possible in most
cases.

The cable element is preferably clamped hydraulically. Cor-
responding hydraulic cylinders can apply a sufficiently strong
clamping force onto the cable element. When extracting entire
cables, 1t is advisable to apply a particularly strong clamping
force, for example in the range of several tons, so that the
casing of the cable is firmly bonded to the inside of the cable,
thus preventing a relative movement between individual cable
elements during the extraction process.

The object according to the invention is also achieved by an
apparatus for extracting cable elements from cable pipes in ca-
ble ducts mentioned above, wherein the clamping apparatus is ar-
ranged on a skid, which skid is arranged essentially in the lon-
gitudinal direction of the cable element so as to move in a

translational manner on a base part and the apparatus is pro-



- 6 - pipe. As cable pipes are usually circular, the adapter will preferably be of cylindrical or partially
cylindrical shape. This ensures that the entire apparatus may be rotated around 360 with respect to
the cable pipe and placed in a desired position depending on the space available. Preferably, the
clamping apparatus comprises at least one hydraulig cylinder. The hydraulic cylinder(s) are connected
to a corresponding hydraulic power unit or a manual pump. Theoretically, other clamping apparatuses
such as meghdnitalroresarecpdssitie @b welt; dus tHesef require anare mamtenrarice and:mese time for

the clampipgpr 0@%%55% o%%oaieﬁ@ a@ﬁ@;fyeaé}!%%&@@é' t@%’%‘ﬁ?@&(ﬁt’[ﬂ@ G@Qéeee%?gle%“égg E];?/Veegt
slipping of, the same. the clampin aratus comprises two clam prefera

profile. T ege c?érﬁj?)lng p ?és Wlt%]aﬁglr proi‘a1 I%sﬁgarPe d%S|g\j$1,eIaof6$B f ébgﬁug%ifé’ﬁiowgégred and
are pres$EF s the-CabiBelEReft e extiactel it orderaoprevent %Iléﬁlﬁ@(ﬁ@ﬁe samies so the
entire tehsitledforceacan aett:oraathmaable;elementcMeadi@t:usiggﬁaﬂm{cﬂiai@pmlat%;§uitably
shaped g!@@@m%@l@%%@éy&? Usedas %]!Ja%élés adk SQQQ%%J:O&M% '&9 % file. intg which

the cable.or c%ble elementtob ejedxtracte laced, and an upper clam ate W IC |s posmoned

between thE armsor the U-EA: Brfile- ¢ ThedHve W%Fﬁﬁﬁl%%% & ﬁéﬁ@laﬁ@ﬁalk?ﬁovement of
the skid with fespectdo ié base paftis praferably disosfernéd byt leastonedwydraulic cylinder. As

has already:been mantioned wbpye sthednahiaulic cylindersaresgqnnestecsto.a sopespending
hydraull%gg\gebgt}l{ oL@ r‘ggnlﬁ%l pump. a:g apgglg%to achli ean arranggment g{jthe drlve unit that is
le e

symmetrical on"both sides of the cab ment to be ex rac:tedr itis best 1o arrange t@vo hydraulic

cylinderddR BotPSides Bf thed BabiBETdment o5& R RCteBISHER Rydra@ili€ eyiirdets eafProvide
great forée whilesgeing smallicofisfriigtiens:atithe sanfetimehe ckareasyibanding.efike extraction
apparatuks@@@%Bquh@@ﬁmg&%@n%%@ t%fesﬁ%t'\lé%@@t&%é'ngo%@em? %ﬂtgzti :'m:ﬂaﬁjhc
case there q.operating.elements, with Qne operating elemen connecte

cyllndersjéotg he c?z;‘fnr”l[g:n%ng’C appz}atus a§nld copnt%g]leng ﬁw%ziaarcgp?ng 8'1‘31?‘1% %a%léD Blemetf a:E6fdingly
while the’Sther Operatmigelemant BosoHneedd ety drafliclcyinde ofthe trivpamitinorder - 7 -

supporting constructions that make handling of the apparatus
more complicated may usually be omitted.

Preferably, the clamping apparatus is connected to the skid
in a releasable manner. By this releasable connection the appa-
ratus can be separated, making its introduction into the cable
duct easier. Preferably, the releasable connection between
clamping apparatus and skid enables connecting and separating it
without using tools. In addition, a suitable construction makes
it possible to arrange the clamping apparatus on the skid in a
number of different ways, depending on the space available in
the cable duct. The clamping apparatus may, in particular, be
arranged on the skid in order to cafry out the clamping of the
cable element within the skid, or be arranged in front of the
skid in the direction of the pull, sc that the clamping of the
cable element is achieved outside of the skid.

For the base part to be braced against the wall of the cable
duct surrounding the cable pipe, preferably a respective adapter
for arrangement at the end of the cable pipe is provided. The
adapter projects partially into the cable pipe with the cable
element to be extracted. For fixing the apparatus within the ca-
ble pipe of the cable element to be extracted, corresponding
wedges or the like may be arranged between the adapter and the
inner wall of the cable pipe.

Preferably, the adapter is formed rotationally symmetri-
cally, and it usually is designed in accordance with the cable



achieve the translational movement of the skid and control the reciprocating motion of the skid with
respect to the base part. The operating may be manual as well as automatic or semiautomatic.

The base part is preferably formed by two parallel tracks, between which the cable element to be
extracted from the cable pipe can be arranged. This gonstruction can be produced in a simple manner
and exhibits a corresponding rigidity due to its symmetrical arrangement. Preferably, a device for
feeding #s6lvenfiftcthelcatié pipe isprovided, So that hefdre andioreduriimpthe extraction process,
the possibhepresept water-repeligntimadium on dhe gytside.ofithe cable, glement can he softened, thus
facilitating,the e@gt[glggi rgp[‘c%ca?tsstﬁs as I\J/_e;:rg fgr taér{, vgteich is often used on ths1 outside of the cable
element, faity acid methyl ester (bio ieseqf) iS Bspecially eHEctVeY Motedver: biodicse? i latively
cheap antPBiodégHuabfeRer Corftamititioredt the RbReaRRet dgperd 1nFer Seitable Bracing of the
extraction apparatds i thel cablerduch e spective:sppostiigeelements or devices for the attachment of

supporting elements saay be previded onthe base element. In thejr simplest form such devices may
be formefg b g% s or the |i.k%P0n the pgaes%gﬁm%nt%etweenéww%%%é%ié w%érég’tg or bolts
a

towards WAIIS in lecca?ﬁfé diE ﬁ]‘ayTb GEE -+ © Onde'thetable efdhiertt Maktderdobsered from
the cablé BipES BRfEvice for toftinudusty Briractingthe cableelementlwhiehis cBheectable-to the skid
and enable$ a/fasteriexiractiamproceduse.srmay bedises, SHch @ davige: for continuausly, gxtracting the

cable element;may beformed, for example, by a cable winch or squeezing winch. . A device for
cutting off the cable elgment, which is possibly aréangj?e% on the gi(gl %%We%fléjﬁd ﬁ”lna?/ Bnec}ﬁgsigned to

be connéctable13Tit, Mikes it BBSSiAleth Tt it the cable at desired spots in order to produce short
pieces of cablethatadsgadier wocdarpveff For examplel cl1%he present inventionil nevshe nt

discusseghia rpete-detalil @y@g@@@gg&we@@omying;grmg%ﬂﬂ@h%ggaw%ﬁ%émﬁhows a.
eclona e A gehe iy 8 £ hows e spdlstanc) acyepiend et exracng
clamping plates with their profiles are designed, for example,
corrugated or geared and are pressed into the cable element to
be extracted in order to prevent slipping of the same, so the
entire tensile force can act on the cable element. Tnstead of
using planar clamping plates, suitably shaped clamping plates
may be used as well, such as a U-shaped lower clamping profile,
into which the cable or cable element to be extracted is placed,
and an upper clamping plate, which is positioned between the
arms of the U-shaped profile.

The drive unit for achieving a translatiocnal movement of the
skid with respect to the base part is preferably also formed by
at least one hydraulic cylinder. As has already been mentioned
above, the hydraulic cylinders are connected to a corresponding
hydraulic power unit or a manual pump. In order to achieve an
arrangement of the drive unit that is symmetrical on both sides
of the cable element to be extracted, it is best to arrange two
hydraulic cylinders on both sides of the cable element o be ex-
tracted. Such hydraulic cylinders can provide great force whil
being small constructions at the same time.

For easy handling of the extraction apparatus, the hydraulic
cylinders are connected to respective operating elements. In the
simplest case there are two cperating elements, with one operat-
ing element being connected to the hydraulic cylinders of the
clamping apparatus and controlling the clamping of the cable
element accordingly while the other operating element is con-

nected to the hydraulic cylinders of the drive unit in order to



-8- Fig. 3 shows an alternative method for extracting a cable element from the cable pipe in a
cable duct according to the prior art; Figs. 4A to 4D show the principle of a method for extracting a
cable element from the cable pipe in a cable duct according to the invention; Fig. 5 shows a side
view of an embodiment of an apparatus for extracting cable elements from cable pipes in cable ducts
according to the invention; Fig. 6 shows a plan view of the apparatus according to Fig. 5; Fig. 7
shows af @itefiaivelenbadineht bf anapparatesforextriactihg cablecelem@ntsfromedabieipes in

cable dugtsageesding ta thennvention.s +rRig.sk shows @cahle guet-1 incross sgstian 4 which
multiple ¢ahle &%%"}Sa% cg&gﬁ}ge&ermlg% Eg:?blgsducé can be uelatere% via a usg%IIIry. vertically arranged

oS3 OMNalC Ci'lf 1
access path 3 that is close a respective cover (no shown?. UﬁLlp € cable pipes 2, each
comprisiﬁt}‘b‘?f&ad'rlrﬁore cable elements 5, come together in the cable duct 1. A lining 4, made of
plastic, for exafipke, msebe provided prihéccsdite pipes:2:dnl the,cable dugk 4 thelcables:-elements 5

are distripetedband further installed im corzesponding pipss for,gannecting them te indiyigual.homes, for
example gggjsécgnnectgdr£%otheecg ca,pgaiglemc?nts. The cable elemeréts S are usually covgred by tar,
plastic, iR particular P67 Sifer Materials WITER 58HEre {3 the Tabhe piBe Fah&0r ik fining 4,
possibly ThEKRG tHe BReactii protesd ot Such seablsslemdht s moreldifficultdHewever, even with
lead-coatecheahles o plastic.nadies; heat generation or other types of bonding may cause adhesion

between the susface of Lhe gable elemepLs ang the cablepige 2.a0dipt he,ining 4 duringthe

extraction process. As a consequence, a relatively strongtensile force has to be applied’in order to

eXUaCtga%H%i&ﬂﬂggﬁgﬁ&ﬁg’ so that before and/or during the extraction
‘ process, the possibly present water-repellent medium on the out-

side of the cable element can be softened, thus facilitating the
extraction process. As a solvent for tar, which is often used on
the cutside of the cable element, fatty acid methyl ester (bio-
diesel) is especially effective. Moreover, biocdiesel is rela-
tively cheap and biodegradable, so contamination of the soil
cannot happen.

For suitable bracing of the extraction apparatus in the ca-
ble duct, respective supporting elements or devices for the at-
tachment of supporting elements may be provided on the base ele-
ment. In their simplest form such devices may be formed by flaps
or the like on the base element, between which corresponding
rests or bolts towards walls in the cable duct may be arranged.

Once the cable element has been loosened from the cable
pipe, a device for continuously extracting the cable element,
which is connectable to the skid and enables a faster extraction
procedure, may be used. Such a device for continuously extract-
ing the cable element may be formed, for ekample, by a cable
winch or sgueezing winch.

A device for cutting off the cable element, which is possi-
bly arranged on the skid as well and may be designed to be con-
nectable to it, makes it possible te cut off the cable at de-
sired spots in order to produce short pieces of cable that are
easier to carry off, for example.

The present invention will now be discussed in more detail
by means of the accompanying drawings. In the drawings

Fig. 1 shows a sectional view of a cable duct;

Fig. 2 shows the applicatiocn of a conventional method for
extracting a cable element from the cable pipe in a cable duct;



5. Fig. 2 is a schematic representation of an extracting method according to the prior art, in which
the cable element 5 is guided out of the cable duct 1 through the vertical access path 3 by deflection
rollers 6, with a corresponding tensile force F being applied onto the cable element outside of the
cable duct 1. The tensile force F can be generated by respective cable - 9 - winches or the like (not
shown). Due to the adhesion of the cable elements 5 inside the cable pipe 2 that has been mentioned
above, a particdlady stfong tersilerforcetE isnasually requiredi toract erxtheseable element:s in order to

extract ite Tengile:forces;0:3000--60Q0 kg or mare are gomman, for gxample; The use, of deflection

rollers 6 1%(%'ideflecting[ the cable element 5 from the cable duct 1 and guiding the same to the cable

. i [y . . . .
winch or'the like ?r;:ot shown) leads to considerable portions of the tensile force F being transferred

without acting of'thé cable efenféht Bt ofdet tBFéeeive Hiesefconsiderablé portiorsofrthettengile

force F, thecdefleetien collets 6fandrespective-sepportiag membersi7 bave; to-exhibit apprepriate

strength -As argsult,the deflection rollers 6 and the supporting members 7 are particularly heavy and

voluminous, sogplacin%pt%%m inside the cable duct 1 or outside the cable duct 1 requires great efforts.
I

Fig. 3 shows the principlé 8F 4 Fulth&rBthotEst the pifor BRAGFERFACngTa BablBRIEHRBRES from the
cable pigeeZ i & cabletdie 15 hereinlamapparafus8 foredpiplying petensite forcd £ ahtatise cable
element &ds arranged withim the; eale €ush 1. Such an apparatus 8 may be formed, for example, by a
squeezing winch.that is ¢ ised of.two rollers 9 between which the cable element 5 is clamped.
Such an appag’:ﬁgg, §VhIC caéi gl old%nnexr%t%ﬂhg%s%lé?te%%ﬁg ﬁ)arlégss Faf?)(r:%%t%&%gtg cabféelement
5 from atable pipe 2, as well as suitable supporting members (not shown) are particularly voluminous
and heavy, so landling therrwitkin thé tablesduictd ismdifficdlihas wellf anFigsp4Ade4d show the

principlecof the methed agsarding tadherinvantion and the apparatus according £o the.inyention for
extracting a %al%le etlw_%mggt 5 frg@éhgﬂ. cable pipe 2 in a cable duct 1. The apparatus 10 consists
substantleﬁfgl of a?base par? 11'8nd a sKid 12 with a clamping apparatus 13, which is arranged
essentially in the'@ngitudiRardirettisAlot theleable lelémert5$d actotrhove inla trehskationalmanner

with respeigt te thesbdse papdd. Thedasepartihbas anadapier 14 to.be arrangedon on-
tered via a usually vertically arranged access path 3 that is
closed by a respective cover (not shown). Multiple cable pipes
2, each comprising one or more cable elements 5, come together
in the cable duct 1. A lining 4, made of plastic, for axample,
may e provided in the cable pipes 2. In the cable duct 1, the
cables elements 5 are distributed and further installed in cor-
responding pipes for connecting them to individual homes, for
example, or just connected to other cable elements. The cable
elements 5 are usually covered by tar, plastic, in particular
PVC, or other materials which adhere to the cable pipe 2 and/or
the lining 4, possibly making the extracting process of such a
cable element 5 more difficult. However, even with lead-coated
cables or plastic cables, heat generation or other types of
bonding may cause achesion between the surface of the cable ele-
ment 5 and the cable pipe 2 and/or the lining 4 during the ex-
traction process. As a conseguence, a relatively strong tensile
force has to be applied in order to extract such a cable element
5.

Fig. 2 is a schematic representation of an extracting method
according to the prior art, in which the cable element 5 is
guided out of the cable duct 1 through the vertical access path
3 by deflection rollers 6, with a corresponding tensile force F
being applied cntc the cable element outside of the cable duct
1. The tensile force F can be generated by respective cable



and abut the end of the cable pipe 2 with the cable element 5 to be extracted. Thereby, the base part
11 is arranged directly in front of the cable pipe 2 of the cable element 5 to be extracted and is braced
against the wall 15, which surrounds the opening of the cable pipe 2, in a suitable manner. Due to the
direct abutment of the base part 11 against the wall $5-n the cable - 10 - duct 1, no intermediate
elements, which would be stressed by a correspondingly strong force during the extraction process,
are needétn Psesresulttfie dntire tdnsife forcavof, sapLR - B cansbedppliedodirectly tare safely onto

the cable-elemantbetodie extracied«The aethed aceardingtothednvantionand the-appatatys
accordin e invention can-provide bstantially improved safety.during the extraction process as
the tensilgégf%‘?%é igh ap])gp%fgé%l we%ég\% toSatEP?el%j cable %?egrﬁér%)t ?/%5 %o%teﬁgioﬁ%%%gg“sy Wﬁﬁiﬁutﬁe%%ble
duct 1. ACa 26hséuenics, flappataftleeld accortlingidthe fvertibhaah Be-dedigaad particularly
small anfidightwgeiglit, $6(dlacing itdf the cablerduct 1acan hedone swiftly and sasily. Aqtosding to Fig.
4A, the cable glement Biis:clamped bydhe clamping apparatus 13 and.then, as can e sgensin Fig. 4B,

the skid %%g%trg sIatedFliy a sec ioq Ax in the locpgfi]tudi al direction of the cable element 5 with respect
to the base part Ef T6 transfate the skid (riz%ﬁ fes eg\ﬁ) hebaseart T1,4 Rofte pording drive
unit 16 is-providett whisH nidy e orfed foriexaniple I\ kydrbalieeylinders 19{ssa Figss5- 7).
Essentially lthefentire farce gengratee hysthe dsivewnit-kh:acts onithe cable-alemert b Thedespective
counteragging fefcers tiasierrenia the,wall La ol the catle duck 4 wie fieadapter 14 of fhe base

part 11. After translating the skid 12 together with the cable element 5 clamped therein, the clamping is
releasedtgc%Jrgiﬁg% i, 4C b&fote CAccotdingB Fig 45 the Skid 2 1ERRGMBHTEWARIS the cable
pipe 2 by #Hie-dactioneik sAfterWardy] 2hé elamping becorting torFiyt 4 Asis resyrhed. Fssavayethe cable
e:ement@@smomoatemeg_@@bkel_ Qi%? Qeﬁtgp by=step.Afterhrgaking the %Qﬁ%i%egofih% gable |
element 5.in.tk pe 2 if applicable, the extraction process ma continued by a conventiona
continuoﬁ%'E(]a%:%r%l((::(gc%r%e h et c% {zﬁ v%élilg VGMJOIPéLg\?eL}?i% issgogs%l%]tg%é%é% %néojrvnesnjf%ﬁcr?%% fatty acid
methyl eSteH(Bidtissel) infythe tabiéipige™s ittt Befoie or HUFRE HhE RRraEGH pIoEEss, Hor
example by blowing it3n byonearhef compressed airf whichawitlsoftensamy-possible kar gasing around
the cablg element % ;s0.that the.extractiondragesscan be facilitated. ,Figs. B@Q & show.an
embodirg%%tl%f a&aﬁp%ratuw %Oxgc%orging to the irJEventign or extracaitin? a cable element 5 from a
cable pipe 2'in a'cable dct 1'in Side view aa%@%?éan view: %rap%pg Fatis 16 CBWFSK]QE a base part
11 which f¥5$ishstarftially féraseEBY Wio pardifstrabks $7aTHe hase paithi s providediwith an
adapter d4or farmedhirtegrally with:the datter, whicherofectsnpartiafly intestheygable pipe 2. Just as the
usually clegular-shaped cable pipe:2, the adapter 14 s é%ta%ea'_kvoﬁn@@se%c%e%@&%“&%g% e
apparatqc%lo for, %rxtracjeln the cable element 5 from the cable pipe 2 can be rotated aroun 0 with
respect 1o the CabIE pipe<s. SFhis 15 dshetidlFidvantigdoud Wi thers iSlitle spade’in fiig'cable duct
1 as theapparates 40adam béarranyged i awslthaf lwaves shiffibientspace foriclampingethescable
ele;nent&f;&béﬂg the adaptes 1@3/;?]'&@ %@wmel péﬂfﬁ %mgst/) be agg@@@ﬂi%e%eﬁge&rgﬁa%ging )
wedges ke, far ex T [ IS a| rme tracks 18, which are arranged on the
tracks 1%%%%3%23@02&%%% r%g&\%a Ilae%ljﬁ%”t?gr?;%é‘t}]onva?xrnua%ln%%ﬁ thaeﬂﬁ)?naﬁ&améll irection of the

cable el@FBAL 5 Fhe HaRsiEtibRdmoVEMERPIFthE ¥kid 12 WithTespésttb thé Base bhrt 11 is
achieved by twoigglradlic éydindérssI®wTHenelampingapparatis 134s reteasably: connetted ta the skid

12, with ¢he illustrated:embadiment haying-three, bydraulic gylinders, 20:far clamping the cahle element
5. The h@\’(%auligig i

linders 19, 20 are connected to a corresponding hydraulic power unit or a manual
pump (not Shown .Dr%eabfsagbéa?rt 1 %ﬂgf}l gor%pjrf’téé) Iae%f%eesﬁﬁf%?gaﬁégﬁné s%BpSrtfﬁ% elcl)gments 22.
After clamiping the cafle BIEREATS To fHe ampify apparaiis ts by the hgdraulibeyhinders 20, the

skid 12 isImeved in theiongifudinalidirectian:af thescalye glemenrt 5 mgetheranith thesclamping

apparatus; 13 by the hydraulieieylinders 19, yhich leads da the cable elgment,s being extracted from
the cable pipe 2, Next the cl%mglng is relﬁased, as shown in Figs. 4A - 4D, and the skid 12 Is returned,

with the Cabl& elemeht 5beifly extradted fom the cabidBige 2'5tdp by St&t5 ftershdthér SaRting.
The prefetied releasabfe grfrfection fof e ERmping appaitatus 13 t6 théskid 12aprovidlestfor an easy
separatien®df sherapparatus: 10 and-enables-a fast apd easy:placing ©f the individualelementsdn the
cable dyct 1. In addifion, it is-possiRle to arapge the.clamping apParafys 13 as lystrated in Fig. 7. In

front of the cable pipe 2 of the cable element 5 to be extracted

and is braced against the wall 15, which surrounds the opening

of the cable pipe 2, in a suitable manner. Due to the direect

abutment of the base part 11 against the wall 15 in the cable



this case, the clamping apparatus 13 has been turned with respect to the embodiment in Figs. 5 and 6
and placed in front of the skid 12 in the direction of the pull, i. e. outside of the - 12 - skid 12, and has
been connected to the same by suitable connecting elements. This way, it is easier to clamp the cable
element 5 and extract it from the cable pipe 2 if therggs little space next to it. As can further be seen in
Fig. 7, the clamping apparatus 13 preferably has two clamping plates 23 with respective profiles
betweendtich the cabléetemenats is paekethen t Figsebi-ahshow bilyene of ey passible

embodiments éarcartying oyt thempethodaccording 10 the nvention. By directly, using the method and
the app %tgaggt_higtsheaca@gu _gt 1%éh%g gr]}ingq_tofr'ggt-?-L %blg pl_p%3 2 with the cable _e;femgnt 5 to be
extractea(i the apparatus 10'can be set up par |cu%rly%ast and égéflﬁ/ aftt be %?ﬁéhg%d anfl removed
again frofiithe°Catig e T siffly = 18 “CRirRs TE Aimethod foh exwraéting cabstevetdmeéntsd(s) from
cable piges (2xin-eable ducts@ ) whearein the-eatleejernent(5) is elasper-by a.clampiagapparatus
(13) and@utepsie fIC@ording to the invention can provide a substantially

improved safety during the extraction process as the tensile

force is applied directly onto the cable element 5 and no ten-

sion occurs within the cable duct 1. As a consequence, the appa-

ratus 10 according to the invention can be designed particularly

small and lightwelght, so placing it in the cable duct 1 can be

done swiftly and easily. According to Fig. 4A, the cable element

5 is clamped by the clamping apparatus 13 and then, as can be

seen in Fig. 4B, the skid 12 is translated by a section Ax in

the longitudinal direction of the cable element 5 with respect

to the base part 11. To translate the skid 12 with respect to

the base part 11, a corresponding drive unit 16 is provided,

which may be formed, for example, by hydraulic cylinders 19 (see

Figs. 5 - 7). Essentially, the entire force generated by the

drive unit 16 acts on the cable element 5. The respective coun-

teracting force is transferred into the wall 15 of the cable

dguct 1 via the adapter 14 of the base part 11. After translating

the skid 12 together with the cable element 5 clamped therein,

the clamping is released according to Fig. 4C before, according

to Fig. 4D, the skid 12 is returned towards the cable pipe 2 by

the section Ax. Afterwards, the clamping according to Fig. 4A is

resumed. This way the cable element 5 is moved out of the cabile

pipe 2 step by step. After breaking the adhesion of the cable

element 5 in the cable pipe 2 if applicable, the extraction

process may be continued by a conventional continucus extraction

method as well,

Moreover, it is possible to feed a solvent such as fatty

acid methyl ester (biodiesel) into the cable pipe 2, either be-

fore or during the extraction process, for example by blowing it

in by means of compressed air, which will soften any pocssible

tar casing around the cable element 5, so that the extraction

process can be facilitated.

Figs. 5 and 6 show an embodiment of an apparatus 10 accord-
ing to the invention for extracting a cable element 5 from a ca-

ble pipe 2 in a cable duct 1 in side view and plan view. The ap~



(F) is applied onto the cable element (5) and the cable element (5) is extracted from the cable pipe (2),
with the cable element (5) being clamped within the cable duct (1) and extracted from the cable pipe
(2) step by step by pulling the cable element (5) out of the cable pipe (2) by a section (Ax), essentially
in the longitudinal direction of the cable element{5)after clamping it by the clamping apparatus (13),
then opening the clamping apparatus (13) and moving it back by the section (Aix) in the direction of
the cabl® pipet(@y, dadmpirgrthiescable element(&) agaih aid.eXtractingubly et dection (Ax),
characterfisegdri thay th@@l%ﬂaﬁi@ﬁmpat&tga}€%3hi$l maved %}ém@ @%@E@%iﬁ%kﬁ@@&&i@éﬁ@) in a(5)
translati ' i aracterised in that.the cable.element
extracte%%%nnﬁqgegaiﬁg%%ge %{58 %SI%%%&IQ ogfc%tlf%e8 égéllleid%cﬁl?gang reollé %u%eg' Tﬁé ]Fﬁ:é%thod
according6 chift1 b7 3+ ERaratterised if fatthe aoksi B nent (Séxtittéd fFolstilckble pipe (2)
is being cutroffll4 Thehmetibd-atderdingrte ahy drieobclaim=s=t td 8, ¢haracterisedria that a solvent is
fed into the-cable- pipe: (2) <5 The:methed acearding:toclaig4..chasagigrised in-that the;selvent is
atomizedcaaggebloqn intgéh% cgglgnpi%%s)dgbirhe rpethogl agggrdg'gg th%gnyégge of clalrgsgl&%&
charactefised in that the cable dlément )is éxtracted contindous y ffony the ca@lg%ﬁ]ﬁ]e (2) after being

pulled oltidftheé TaBRCHipe (2F 8o pByPstepP7FEhe méthod aéordfipe danylone e elaims 1 to 6,
charactegised dn thatrthe lcable elenient {3)ds heinrg:clampedahysanlicallyct 14 -2s the ap-

paratus 10 can be arranged in a way that leaves sufficient space
for clamping the cable element 5. Fixing the adapter 14 within
the cable pipe 2 may be accomplished by corresponding wedges or
the like, for example. The skid 12 is also formed by tracks 18,
which are arranged on the tracks 17 of the base part 11 to be
movable in a translational manner in the longitudinal directicon
of the cable element 5. The tfranslational movement of the skid
12 with respect to the base part 11 is achieved by two hydraulic
cylinders 19. The clamping apparatus 13 is releasably connected
to the skid 12, with the illustrated embodiment having three hy-
draulic cylinders 20 for clamping the cable element 5. The hy-
draulic cylinders 19, 20 are connected to a corresponding hy-
draulic power unit or a manual pump (not shown). The base part
11 may comprise devices Z1 for attaching supporting elements Z2.
After clamping the cable element 5 to the clamping apparatus 13
by the hydraulic cylinders 20, the skid 12 is moved in the lon-
gitudinal direction of the cable element 5 together with the
clamping apparatus 13 by the hydraulic cylinders 19, which leads
to the cable element 5 being extracted from the cable pipe 2.
Next the clamping is released, as shown in Figs. 4A - 4D, and
the skid 12 is returned, with the cable element 5 being ex-
tracted from the cable pipe 72 step by step after another clamp-
ing.

The preferred releasable connection of the clamping appara-
tus 13 to the skid 12 provides for an easy separation of the ap-
paratus 10 and enables a fast and easy placing of the individual
elements in the cable duct 1. In addition, it is possible to ar-
range the clamping apparatus 13 as illustrated in Fig. 7. In
this case, the clamping apparatus 13 has been turned with re-
spect to the embodiment in Figs. 5 and ¢ and placed in front of
the skid 12 in the direction of the pull, i. e. outside of the



8. An apparatus (10) for extracting cable elements (5) from cable pipes (2) in cable ducts (1), with a
clamping apparatus (13) for clamping the cable element (5) and an apparatus (8) for applying a tensile
force (F) onto the cable element (5) for extracting the cable element (5) from the cable pipe (2),
characterised in that the clamping apparatus (13) isiarranged on a skid (12), which skid (12) is
arranged essentially in the longitudinal direction of the cable element (5) so as to move in a
translatiéraldnamneraoralbase lpaer(1¢ ) anddat gvht the tipparsius (8) forapplgingsa tersile force (F)
olr:téa (theiqe@lea@l@memifi) vig 8t least Pnﬁﬂljfi_ﬁ@ Lallits(ﬂ@;} atr@ng@%rbﬁﬁ&?@ﬁ t;@allh@saem@ﬁ&h%)hang the
skid (12)is_prqvi r.achievi e translati movement.of the skid (12) with _respect tg the base
part (11))5, an 8in %ﬁg{{%gi%ﬁ p@a%téﬁlgﬁsedé%gr?%d olé% b?ac]fe%é a %éhﬁset a(ll \?val}l%(%g)foef the cable shaft
(1) surrotding“the’dablé piped@) ot Herappritaft RS0} Acdordingto cidlifn 8 1EHETABEi8BE #T that the
clamping apparatus (3)is relbdsabiy sohmwected do:theigkig (32) 4 0ZThevapparatuso@O) aceording to
claim 8 @9, chacacHgtised in that an adapter{14Ltaheauanged atthe.end gf the cable pipe (2) is
arranged on the base p_artm(J_}). Jhl.The rT$aratus (S;O) accordin%tog im 1Q, characterised in that the
adapter (14) is “dleg%hea rotatio%aﬁf?7 s;c/)rrﬁ etﬁtrzlaﬁly. 12r.nlahneya|§poargﬁjs iof% ((:Dor%lzlrﬁ%nt “any~one of
claims 8811y thdratidrisderinthaihe cafpigdpbaratus(E3)eomphises at Rastdre Bydraulic
cylinder ¢20): 4 3tThe apparatiusx(10) aceording:to-anysone ohelaims8 teable duct 1 at

the opening of the cable pipe 2 with the cable element 5 to be
extracted, the apparatus 10 can be set up particularly fast and
easily and be arranged and removed again from the cable duct 1

swiftly.



12, characterised in that the clamping apparatus (13) comprises two clamping plates (23) that
preferably have profiles. - 15 - 14.The apparatus (10) according to any one of claims 8 to 13,
characterised in that the drive unit (16) for achieving a translational movement of the skid (12) with
respect to the base part (11) is formed by at least ong, preferably two, hydraulic cylinders (19). 15.The
apparatus (10) according to any one of claims 12 to 14, characterised in that the hydraulic cylinders
(19, 20) @te eéonriected to operating elements. 16.The apparatus (10) according to any one of claims 8

to 15, characterises imthat the-base: part {11)jsdemmed by dwe.pacallel fragks {1 Dhetween which the

cable element (?2) >t0 98 e&é@fgedd%%@sth?fﬁplew%igge(jg)list%{éancga%aﬂlée'e1ement {5) is
clamped by a clamping apparatus (13) and a tensile force
(F) is applied ontoc the cable element (5) and the cable
element (5) is extracted from the cable pipe {2}, with the
cable element (5} being clamped within the cable duct (1)
and extracted from the cable pipe (2) step by step by pull~
ing the cable element (5) out of the cable pipe (2) by a
section (Ax), essentially in the longitudinal direction of
the cable element (5) after clamping it by the clamping ap-
paratus (13), then opening the clamping apparatus (13) and
meving it back by the section (Ax) in the direction of the
cable pipe (2), clamping the cable element (5} again and
extracting it by the section (Ax), characterised in that
the clamping apparatus (13) is moved by the sections (Ax)

on a skid (12} in a translational manner.

2. The methed according to claim 1, characterised in that the
cable element (5) extracted from the cable pipe (2) is
guided out of the cable duct (1) and rolled up.

3. The method according to claim 1 or 2, characterised in that
the cable element (5) extracted from the cable pipe (2) is
being cut off.

[y

. The methed according to any one of claims 1 to 3, charac-
terised in that a solvent is fed into the cable pipe (2).

5. The method according te claim 4, characterised in that the
solvent 1s atomized and blown into the cable pipe (2).

&. The method according to any one of claims 1 to 5, charac-
terised in that the cable element {5) is extracted continu-
ously from the cable pipe (2) after being pulled out of the
cable pipe (2) step by step.

7. The methed according to any one of claims 1 to 6, charac-
terised in that the cable element (L) is being clamped hy-
draulically.



17.The apparatus (10) according to any one of claims 8 to 16, characterised in that a device for
feeding a solvent into the cable pipe (2) is provided. 18.The apparatus (10) according to claim 17, _
characterised in that the solvent is formed by fatty acid methyl ester. 19.The apparatus (10) according
to any one of claims 8 to 18, characterised in that on the base element (11) supporting elements (22)
or devices (21) for the attachment of supporting elements (22) are provided. 20.The apparatus (10)
according to any one of claims 8 to 19, characterised in that an apparatus for continuously extracting

the cable element (5phigh issconnectakle te the-skid {12), isprovided.24ylthe apparaiusy(10)

acadegtoan&g&&p%ggggsqga in cable ducts (1), with a clamping appara-
tus (13} for clamping the cable element (5) and an appara-
tus (8) for applying a tensile force (F) onto the cable
element (5) for extracting the cable element (%) from the
cable pipe (2}, characterised in that the clamping appara-
tus (13} is arranged on a skid (12), which skid {12) is ar-
ranged essentially in the longitudinal direction of the ca-
ble element (5) so as to move in a translational manner cn
a base part (11) and in that the apparatus (8) for applying
a tensile force (F) onto the cable element (5) via at least
one drive unit (16) arranged between the base part (11) and
the skid {12} is provided for achieving the translational
movement of the skid (12) with respect to the base part
{11), and in that the base part (11) is designed to be
braced against a wall (15) of the cable shaft (1) surround-
ing the cable pipe (2).

9. The apparatus (10) according to claim 8, characterised in
that the clamping apparatus (13) is releasably connected to
the skid (12).

10. The apparatus (10) according to claim 8 or 9, charac-
terised in that an adapter (14) to be arranged at the end
of the cable pipe (Z) is arranged on the base part (11).

11. The apparatus (10) according to claim 10, characterised
in that the adapter (14) is designed rotationally symmetri-
cally.

12. The apparatus (10) according to any one of claims 8 to
11, characterised in that the clamping apparatus {13) com-
prises at least one hydraulic cylinder (20).

i3. The apparatus (10} according to any one of claims 8 to
12, characterised in that the clamping apparatus (13) com-
prises two clamping plates (23) that preferably have pro-
files.



20, characterised in that a means for cutting off the cable element (5) is provided.

- 15 -

i4. The apparatus (10) according to any one of claims 8 to
13, characterised in that the drive unit (16) for achieving
a translational movement of the skid (12} with respect to
the base part (11) is formed by at least one, preferably
two, hydraulic cylinders (19).

15. The apparatus (10) according to any one of claims 12 to
14, characterised in that the hydraulic cylinders {19, 20)

are connected to operating elements.

16. The apparatus (10) according to any one of claims 8 to
15, characterised in that the base part (11) is formed by
two parallel tracks (17) between which the cable element
(5) to be extracted from the cable pipe (2) is arrangeable.

17. The apparatus (10) according to any one of claims 8 to
16, characterised in that a device for feeding a solvent

into the cable pipe (2} is provided.

18. The apparatus (10) accocrding te claim 17, characterised
in that the solivent is formed by fatty acid methyl ester.

19, The apparatus (10) accoerding to any one of claims 8 to
18, characterised in that on the base element (11) support-
ing elements {22) or devices (21) for the attachment of
supporting elements (22) are provided.

20. The apparatus (10} according to any cne of claims 8 to
19, characterised in that an apparatus for continuously ex-
tracting the cable element (5), which i1s connectable to the

skid (12), 1s provided.

21. The apparatus (10) according tco any one of claims 8 to
20, characterised in that a means for cutting ¢ff the cable

element (5]} 1s provided.



