- 1 - Method and apparatus for extracting of cable elements Embodiments of the invention relate 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 eable-element being clamped within the cable duct and
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Embodiments of the present invention further relate to an

apparatus for extracting cable elements from cable pipes in cable
ducts, with a clamping apparatus for clamping the cable element
and an apparatus for the application of a tensile force onto the
cable element for extracting the cable element from the cable
pipe.

A technigue for installing fibre optic cables is known from
US 2007/0048090 Al. Therein, a piloft hole is excavated between
an entrance pit and an exit pit with the aid of a mole before a
flexible strand is drawn through the pilot hole. At the end of
the exit pit the strand is connected to the duct bundle to be
drawnt in by a connecting member. A machine for cyclic pulling of
the strand is placed in the entrance pit. The pulling machine
comprises a fLrame with a plate which abutg the entrance of the
pilot hole. In order to apply a tensile force ontc the strand,
two hydraulically operable cylinders are provided, at the ends of
which a clamping device for the gtrand is provided. The strand
and the cable bundle connected thereto are pulled through the
pilot hole over a plurality of actuation cycles of the cylinders
step by step, by repeatedly clamping the strand, thrusting the
cylinder rods forward so as to extract a certain section of the
strand, and releasing the clamping device, and retracting the
rods.



The term "cable element" covers entire cables as those usually laid within cable pipes as well as parts
of cables such as single stranded wires or bundles of a cable's stranded wires.  Embodiments of the
present invention relate mainly to cables known as pipe cables, which are particularly used for
telecommunication, power - 2 - supply, televisiongic..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. PIPé& caBIes dredtkn srovmratlits avieater-papelfent ffdellan, mSpardiedrar ¥tion their
outsides Ta-préveind huinitity: froableakingdato the insitle of theaahle. Bothethelwatesuepelient medium
and the,gaging ofthe.caple, whichmay bgmade of glastic ot jead. usugliy.adnere fo.thg inside of the

cable pipe, so_extracting such cables is made more difficulf. This adhesive effect is increased by
frictional heat %Cig‘]gr@%@?%ﬁefi HUNRG tRE SaNiIng-M 'SPt RT abfee feadiRg 1o 4 soRefiftyL6fthe
water-rgpeftantarediinras sell s thelehsihgesfehp xablecandtheycreatish 66 bonding with the inside
of the cable-pipemtieatgnaysiso pegenerated in already laid cables by current flowing through the
stranded wires of the cable. Dirt in the cable pipe is another factor leading to a bonding between the
cable pipe and the cable, making extraction of the cable more difficult. As a result, relatively strong
tensile forces that are capable of breaking the bonding between the cable and the cable pipe and
pulling the weight of the cable have to be applied onto the cable in order to extract cables from cable
pipes in cable ducts. As the cable ducts which provide access to the cable pipes are relatively small in
most cases, the devices for extracting the cable from the cable pipe are often arranged outside of the
ducts. This requires the arrangement of corresponding deflection rollers which guide the cable to be
extracted from the end of 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 tensile force,
which has to be received by it, is lost. If multiple deflection rollers are arranged, only a fraction of the
tensile force applied by the cable winch will be available for extracting the cable from the cable pipe in
the end. To be able to loosen the cables that often adhere to the cable pipes, however, 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 voluminous and heavy, thus
making the extraction process particu-



- 3 - larly difficult as well as time- and cost-intensive. To improve this process, apparatuses for
applying the tensile force have already been arranged within the duct in order to be able to omit the
deflection rollers for guiding the cable to the cable winch or at least reduce their number. Winches
such as squeezing winches, which are used for continuously extracting the cable from the cable pipe,
however, are relatively heavy and voluminous as well, so handling them within a cable duct is
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mpeiséﬁéﬁﬁ%ﬂes to prevent humidity from leaking into the inside of the
cable. Both the water-repellent medium and the casing of the ca-
ble, which may be made of plastic or lead, usually adhere to the
inside of the cable pipe, so extracting such cables is made more
difficult. This adhesive effect is increased by frictional heat
that is generated during the drawing-in of such cables, leading
to a softening of the water-repellent medium as well as the cas-
ing of the cable and the creation of a bonding with the inside
of the cable pipe. Heat may also be generated in already laid
cables by current flowing through the stranded wires of the ca-
ble. Dirt in the cable pipe is another factor leading to a bond-
ing betwesen the cable pipe and the cable, making extraction of
the cable more difficult.

As a result, relatively strong tensile forces that are capa-
ble of breaking the bonding between the cable and the cable pipe
and pulling the weight of the cable have to be applied onto the
cable in order to extract cables from cable pipes in cable
ducts. As the cable ducts which provide access to the cable
pipes are relatively small in most cases, the devices for ex-
tracting the cable from the cable pipe are often arranged out-
side of the ducts. This requires the arrangement of correspond-
ing deflection rollers which guide the cable to be extracted
from the end of the cable pipe to the apparatus for applying a
tensile force onte the cable, such as a corresponding cable
winch. At every deflection roller a considerable part of the
tensile 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 cable 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-



According to a first aspect, there is provided a method for extracting cable elements from cable pipes
in cable ducts, wherein the cable element is clamped by a clamping apparatus and a tensile force is
applied onto the cable element and the cable element is extracted from the cable pipe, with the cable
element being clamped within the cable duct and extracted from the cable pipe step by step by pulling
the cable element out of the cable pipe by a section, essentially in the longitudinal direction of the
cable efétheént SHEF LRMhPIRF it thEldmPitg aPFaraBs HEFBpeérfhy the clamping apparatus and
moving it backrby the=seatiorhibstherdicestion aptle-gabie pipg;clamping the cable-etesnesat again and
extracting ity {hesectiog wheseln, the clamping apRarAtuads Meved By dhs-seqtipns.oma skid in a
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According to a first agpect, there is provided a method for
extracting cable elements from cable pipes in cable ducts, wherein the
cable element is clamped by a clamping apparatus and a tensile force
is appiied onto the cable element and the cable element is extracted
from the cable pipe, with the cable element being clamped within the
cable cduct and extracted from the cable pipe step by step by pulling
the cable element out of the cable pipe by a seétion, esgentially in
the longitudinal direction of the cable element after clamping it by
the clamping apparatus, then opening the clamping apparatus and moving
it back by the section in the direction of the cable pipe, clamping
the cable element again and extracting it by the section, wherein the
clamping apparatus is moved by the sections on a skid in a
translational mamner with respect to a base part, and that a tensile
force is applied onto the cable element, essentially in the
longitudinal direction of the cable element, by a drive unit arranged
between the base part and the skid in order to obtain the



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 deflection rollers
that are known per se or the like. The rolled-up extracted cable element can then be recycled,
especially for - 4 - recycling the copper of the straqiled copper wires that are usually contained within
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the rolling-up, the cable element extracted from the cable pipe may be cut as well. This'way, cable
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duct for-aerapgingayvineh and a reel. In order to loosen the cable element within the cable pipe, a
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blowing,itil~ing a tensile force onto the cable element for extracting the
cable element from the cable pipe, wherein the clamping apparatus is
arranged on a skid, which skid is arranged essentially in the
longitudinal direction of the cable element so as to move in a
translational manner on a base part and in that the apparatug for
applying a tensile force onto the cable element, essentially in the
longitudinal direction of the cable element, via at least one drive
unit arranged between the base part and the skid is provided for
achieving the translational movement of the skid with respect to the
base part, and in that the base part is designed to be braced against
a wall of the cable shaft surrounding the cable pipe, by arranging on
the base part an adapter to be arranged at the end of the cable
pipe.

In the above aspect, 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 according to the above aspect of the
invention is applied, in particular, when the cables and/or cable
elements adhere to the cable pipe. After loosening the cable element
in the cable pipe, conventional 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 deflection rollers
that are known per se or the like. The rolled-up extracted cable
element can then be recycled, especially for



As has already been mentioned above, the incremental extracting from the cable pipe according to
embodiments of the invention enables a continuous extraction of the cable element from the cable
pipe after the cable element has been loosened within the cable pipe. By applying a continuous
extraction method that is known per se and can be*carried out, for example, by using a corresponding
squeezin%wigch, at{ﬁster extractia groce%s is possible in most caseEﬁ The cabli lement is
preferably &ampdd HaratiEsity S ot &S pordin; %@&881?8&?‘(&68%6 iy & §URitichtly strong
clampispTored bafd Mibtdable BlenéimbWhen extracting entire cables, it is advisable to apply a
particularly strong-glampingliprceiorexample-btherpngs ehseveralionsseimidheicasing of the
cable s frmbiconled dn,the oside of the eanle, {hys preventing,a relative mavement beteen
individual ca ?e elements during the extraction process. In the above apparatus for extracting
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be introduiced it m%blso%&@%égﬁ%%&@f@&ghgasssé@&%wma&&%éﬁsnit;!%_é&@é;é}mia' for
the apparatus and/or ifs base part to be braced against a wall surrounding the cable pipe, so that the
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constructions that gh ndlin t pparatus, more.complicated_may usually be omitted.
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connect®RtHERAp FArAGSEHABE sp&ated®1riskigg S inttbauERSnIARI th@EaBle duct easier.
Preferabiyrtaetratensallercorarection betwbenchaxping appavatus and skid enables connecting and
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cable pPEwithThe SR Eentbh 105 exuatteE FORRAg REUSsFratuy the '@ Dipe of the
cable eterhentto be extrasted, torpspoiiding Wedges ordiwelike may be arranged between the

adapter and thesinneqyvall of hecable piReferably clamped hydraulically. Cor-
responding 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.

In the above apparatus for extracting cable elements from cable
pipes in cable ducts mentioned above, the clamping apparatus is ar-
ranged on a skid, which skid is arranged essentially in the lon-
gitudinal directicn of the cable element sc as tc move in a
translational manner on a base part and the apparatus is pro-



Preferably, the adapter is formed rotationally symmetrically, and it usually is designed in accordance
with the cable - 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 arqund
3600 with respect to the cable pipe and placed in a %es_ired position depending on the space available.
Preferably, the clamping apparatus comprises at least one hydraulic cylinder. The hydraulic cylinder(s)

are connecteshtora eorspsnanding bydealig powes Lnit of g.manualpurmp Thegretically, gther

' nical ones are possible as well, but these require more
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the cablé BRnFeht@ntpravBAESIpitiE ol tersahad. the elarmpingrapphratfs comprised twodtamping
plates that preferabhohavealpreflepEhese elamping plates:with their profies are-designed, for
example, equugated or.geared and are pressed nio the gable glement 1o be extiagted.in order to
prevent slipping of the same, so the entire tensile force can act on the cable Element. Ians%ead of using
planar cl%ﬁﬁ%aﬁg B¢ ',@%ﬁégﬂ/ SHap¥d AERDIYPIStesthay be1ReH dCweR LR h A hsRaped
lower clafagihdprofilesinto Whichitherchbld ofitalslé slémenttotheiextiactedlisi placed namd an upper
clamping pleteavieh is pesitiened: betvearthearms.ofdhe thshapred pfile. 2 sy 2nd swirt

manner. Here, 1t is substantial for the apparatus and/or its

base part to be braced against a wall surrounding the cable

pipe, so that the tensile force applied onto the cable element

i1s substantially fully available for the extraction process. The

respective counteracting force of the tensile force will be

transferred to the wall of the cable duct without putting pres-—

sure on supporting constructions or the like. Thus, respective

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 1t
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 carry out the clamping of the
cable element within the skid, or be arranged in front of the
skid in the direction of the pull, so 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 rotaticnally symmetri-
cally, and it usually is designed in accordance with the cable



The drive unit for achieving a translational 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 to be
extractegiBuch hydrestic eylinders canprowde ureatdorcewhile being smallconstryictions at the
same ti £ li extraction apparatus,.the hydraulic cylinders are connected to
respect@g gﬁggﬁﬁfgﬁ:ﬁg%ﬁé}%ﬁpﬁs coarseiﬁ%r%laarzjt%o%%%% nﬁé%ﬂﬁ%&%th one

operating EtemEAREHERY conféctetSto the hyaratme 2YRriders BF thedlampirg apparatusiand
controllifgpthe elaniping ebthetcable elementtaoeordingly avhileihe otheriopesating elesmentds

connected q the bydraulic evlinders gbthe drive unitipardecto - 7 - achieve the translational
movement of tiijev(sa 'g argj contrQAthe Eeé:é{) ocatin%motion of the skid with resgect to the base part.
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extractiohiprocéss. Ada sohamp fordar witiels is. often used on the outside of the cable element, fatty

acid methy estex, (biediesedds gspecially affective; Moreover biodiesgkis relatively,cheapand, .

b'Odegr%@'%?@%&%@agﬁg%gfn%c tg% Sgggagg%%ha%g clamping apparatus com-
prises two clamping plates that preferably have a profile. These
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. Instead 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 extractad is placed,
and an upper clamping plate, which is positioned between the
arms of the U-shaped profile.

The drive unit for achieving a translational 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 correspending
hydraulic power unit or & 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
hycdraulic cylinders on both sides of the cable element to be ex-—

-tracted. Such hydraulic cylinders can provide great force while
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 operating elements, with one operat-~
ing element being connected to the hydraulic cylinders of the
clamping apparatus and contrclling the clamping of the cable
element accordingly while the other operating element is con-
nected te the hydraulic cylinders of the drive unit in order to



For suitable bracing of the extraction apparatus in the cable duct, respective supporting elements or
devices for the attachment of supporting elements may be provided on the base element. In their
simplest form such devices may be formed by flaps7or-the like on the base element, between which
corresponding rests or bolts towards walls in the cable duct may be arranged. Once the cable
elementhas sreenibesenstfrdmtthetablenppenamievice foheortniubushdextractingltheloable

elemen&é@mﬁ@&s%a&%ctﬁgl@f@rzh@@k%@n%@mabk@mlfaéé%r@@@%n Pracediire, maybe used.

Such a device for cgntmuous xtracting_the cable ment mey be formed for example, by a cable
winch or squegzmg winch "2 ‘aewcel?or Cl?t?'n hgtable é)llgﬁejhcf \ﬁﬁlcﬁ?glbossmly arranged on
the skicR& Aedl t@- may be designed to be connectable to it, makes it possible to cut off the cable at
desired spots Therdeide praducei short piecesisii-cabte-thed arereasier xeany off, torexag)ple.

Embodimaents 9f the, present invention wé'i@{a&vnt&e discyssed. inmate. detal by @SQ”%%E@

accompanying drawings. In the drawings Fig. 1 shows a sectional view of a cable duct;

Fig. 2
shows PrEESppicRSH of 2 CBNTEtonat hiethBE For-eifiakiifg GoChOrE eRnRE s e Rable pipe in a

cable dgénple manner and exhibits a corresponding rigidity due to its
symmetrical arrangement.

Preferably, a device for feeding a solvent intc the cable
pipe is provided, 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 sgolvent for tar, which is often used on
the ocutside of the cable element, fatty acid methyl ester (bio-
diesel) is especially effective. Moreover, biodiesel is rela-
tively cheap and biodegradable, so contamination of the soil
cannct 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 cabkle element may be formed, for example, by a cable
winch or squeezing winch.

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

Embodiments of 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 application of a conventional method for
extracting a cable element from the cable pipe in a cable duct;



-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 extraetidg €eable 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 an alterhafive émbodimeRtoffan-apparhiuiciopekiractingPeatiE eraréaRdram eablespipes in
cable ductsmaecardingto thednvention. pipe in a cable duct according to the

pricr 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. & shows a plan view of the apparatus according to Fig.
5

Fig. 7 shows an alternative embodiment of an apparatus for
extracting cable elements from cable pipes in cable ducts ac-
cording to the invention.

Fig. 1 shows a cable duct 1 in cross section, in which mul-
tiple cable pipes 2 come together. The cable duct 1 can be en-
tered via a usually vertically arranged access path 3 that is
clesed 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 example,
may be 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-coaltad
cables or plastic cables, heat generation or other types of
bonding may cause adhesion 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 consequence, 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 onte the cable element outside of the cable duct
1. The tensile force F can be generated by respective cable



Fig. 1 shows a cable duct 1 in cross section, in which multiple cable pipes 2 come together. The cable
duct | can be entered 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 example, may be provided in the cable
pipes 2. In the cable duct 1, the cables elements 5 are distributed and further installed in

corresp8Ading Pioes-for RBnndctihg thel & itvidud emes, ferexamiiié ienustcorifectsd to other
cable elefrents. Simndablé elements Sare usually coverediby: tea - plastic, lin particttariRVMEd or other

materialsuhigh aghgaa:@i@&%@@i?p@%aed/é)éa@el liing 4, possibly.making the extracting process
of such a cabl elel,rlne;crgthB more dif |clult. Howe%/er, even with lead-coated cables or plastic cables, heat

hl
generation Grother typas of Bonding may cause adh&84i9n betve&R tHeSirface of thetabfe element 5
and the cabiepipe 2 afdier theblifiNg Aduringthe exiraetiarprocess EAS acctrseaendé s relatively
strong tersiledforeestias to-heappbad érerder i extactsueh acable €lementS.c 1 kg2 is a

schematic represgntati f tractj s cordin e.pri t, | ich the cable element
5is gu%gegdéglut%%%h?%}ggleg (%%%@1( tﬁro%?%t emvaéqf{?gal E%e%é%%lh %@%ﬂé%ﬁ%réﬁ%}% ,\(/)thh a

correspohiding Y&fsilE Bree R BEg afpiiedl drito TRE BhBR EI8MENPBaTsidd 6f the dabfe 8681, The

tensile fdiceeF Eardbe dersratedl by respéetiveedablét houwinctiesigr the likegnotsiewr)l Hue to the

adhesioneafihe cable elements a inside the:cahle pipe-2.hathas-been mentioned abeve 4 particularly
strong tﬁ%‘%le.f%ce Fis usgallytrggugg%i%gggogt@e@&ble;%mgg? in order tq extract it. Tensile

forces o 0865 - 60%%rk%eor hore are common, Yor examﬁg. The Use o?%séﬁg&Folnv%II%F§>é for

deflectiftp e C4bI8€RRERt 5 frbf the Calfe Biett aRagtifding e sarhe 0 #é eable \iingR or the
like (notsshiown)deadsitotdersidenablesidrtions 6f thedtensie forpe &rheing transfested withaut acting

on the gable element b, In,erdey tg feceiva thesesensiderable portions of the tensile force F, the
deflection rallers 6 a,gd resggectlve su é)or%ng me%jiber 7 have to exhijbit appropriate strength. As a
result, thé % ioF 156 3 upporting MEmBars 7 aré paRichfFyHeRY ahd-vdlaminous, so

sfiection rollers 6 ARE IS
placing them ifside the salbleduete droiLitside e eable diler Lirequires jreat effoltse pIRigr3 shows
the prineipte afa further anethed of the:prier art ferexirasting acable element e thescable pipe 2
inacab t 1;.wherein tus 8 far [ tepsile F.onto the cable element 5 is
arrange(&j%vgi%%nj?r%%aglé %%%e%%c%%nggp%%ég%?agi% f%)%rr%%g l 1%% .(-:f:;l(a;e'n_?orlleS ,lblyea squeezing
winch tHat 1§ EormpRB&d of Rifo réIktS 9betiiean whidtt tHerdable eferiéht 5 1s dampeaSech an
apparatts €} whichbean:also ganeratetthe usuaktensite forces & fofextractinged eableielement 5 from a

cable pipgZ: aswell as suitahle supparting(pembers (ot shown) are. partigulaly, xoluminoys.and

heayy’%%Qa%@gg%ﬂgﬂéﬁggptgefgbgig%%éd§(g@ggngﬁvggkaratus 8, which can
also generate the usual tensile forces F for extracting a cable
element 5 from a cable pipe 2, as well as suitable supporting
menmbers (not shown) are particularly voluminous and heavy, so
handling them within the cable duct 1 is difficult as well.

Figs. 4A to 4D show the principle of the method according to
the invention and the apparatus according to the invention for
extracting a cable element 5 from the cable pipe 2 in a cable
duct 1. The apparatus 10 consists substantially of a base part
11 and a skid 12 with a clamping apparatus 13, which is arranged
essentially in the longitudinal direction of the cable element 5
S0 as to move 1n a translational manner with respect to the base
part 11. The base part 11 has an adapter 14 to be arranged on
and abut the end c¢f 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 18 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 15 in the cable



Figs. 4A to 4D show the principle of the method according to the invention and the apparatus
according to the invention for extracting a cable element 5 from the cable pipe 2 in a cable duct 1. The
apparatus 10 consists substantially of a base part 11 and a skid 12 with a clamping apparatus 13,
which is arranged essentially in the longitudinal diréétion of the cable element 5 so as to move in a
translational manner with respect to the base part 11. The base part 11 has an adapter 14 to be

arranged ORtand aBiGt the eer6ithe cabRlsiBE Phwith the E8blé BldMeRes i beexadcted. Thereby,
the base parntddrisadrangkd directlydn frontef the:cable pipe 2atthexable elementH:to be-extracted

and is bracegeagainst the wall 15, whigh suprpunds the.apening of the e%tz'e,é%%ﬁ, 2,in a guifable
manner. Due}:t)% thae dl{%%tdab __Erpen %f the kggse %arﬁa\ljl ?Igalnst the wall 15 in the cable duct 1, no
intermediate slements, Which Would bé stress&d by a coirespordingly &tr6n§ t67e&Huring the
extractiGttpfotess carechedtied. patd rstutictirershtite ténsileforcenfe sy, - 6rtdahte applied

directly and safely ontectheicaple sleppent Sntecbe extracied. the method agcersingto:theigvention
and the agparajus agcarding fa theavenfion.caniovids. a subsiantially Imprved safefy. during the
extraction process as the tensile force is app?ie directly onto the cablé element 5 and no tension

occurs withif the GaBRFtuct 4. ASEEdriseduiehte [he Appat&tus 10 &stordingt6 the inveRtion can be
designediparticutany small @ntHightweight lse placingit.infthe cablenduct dscarehe doae swifily and
easily. Acgerding o fig: 4 the cablerelement; 51s clampedby theselamping;apparatys, 13 and then,
as can %%g%%n ignFigl%E’;.;ﬁ%hee?tkig1 12 igcgranglated Qy _gatse.ctio}nhi@x in tg; Ior{)ﬁlitudinal direction of the
cable element 5 wl% respect 10 t%'et_b'ase part 117 transratte thesKid 125w respect i thease part
11, a cotre_Bording drivetilfit £6 fsigrovidbecwHicHMalyhefformediior exampid Iisy Injdraalic:
cylinder§ 194(seé &Higs:b +7). Hesentially, theyentiedorsa geneyatachby: the-grivesunit 461@ets on the
cable elgment 5, The gespective,counteracting force is.transferradiinto the wall 15 of the cable duct 1
via the a%ﬂé)t%r 14 of t .basie art 11, After translating the skid 12 together with the cabfe element 5
clamped therain the- damping i ?ecatsje%réc%%rdm& tg%?g%%oeﬂ@@?é?%céoi“ﬂ}rﬁ&tot ERF A6  the skid 12
is returriedl tbrards:fife EaUlE pipe 2 by the seetiart AxtAfterwards lthewclampingsaesotding to Fig. 4A

is resumedc: Thisswaydhe cable element 54s sravedout.of the cable pipe 2:5tep by step After breaking
the adhegsjon;of the cahle glement 5 in the ipe 2 if licable, the extraction process may be
continued by a cor?(/entional con%hug?js e?%?%%@met 03{) 5\%1 ﬁ%ﬁf e I\(Iigriejb%é?ﬁtéi)s?[?osgﬁoﬁee to feed

a solveritsiieh as fatty Acid ety Batel {biotissel) o the bke pere ithef betoré o# during the
extractiehr process, Lfor ekample byblowing dein by méans of compressedsai svtich wilkseften any

possible.tar £asingcareund he sable-glament-5.sq tha the, extragtion progcess gan beyfacilitated.

0 e A Sblen, oL o prlis LSS e Ber o ertasiy o cole
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 cable
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 continuocus 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 possible
tar casing around the cable element 5, so that the extraction
process can be facilitated.

Figs. 5 and € 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-



paratus 10 comprises a base part 11 which is substantially formed by two parallel tracks 17. The base
part 11 is provided with an adapter 14 or formed integrally with the latter, which projects partially into
the cable pipe 2. Just as the usually circular-shaped cable pipe 2, the adapter 14 is rotationally

symmetrical, so that the entire apparatus 10 for exiracting the cable element 5 from the cable pipe 2

can be rotated around 360 with respect to the cable ﬁl{ge 2. This is especially advantageous when
there isHiftfePdpte’ifl tREERRIESETCtA 58 fife &fdaratus 18'¢&R bé Iirftgetdh Biidy that leaves
sufficientespacd forclampingtheldable elemeant 5. Fixifigtheadaptes 14 vithin thecalvlegipe 2 may be
accompljshed by, correspending wadges.ordhe like for example: Jihe:skid 1245 also formed by tracks
18, Whichrareear,é%n%ear%rzlL t %tracksc C1)7 182 éhe bgﬁhee pggt 11 tg bef{no%/able inﬁa transl_a%%?al manner in
the Iong?tugl%a? irection of thecable element%a.[ & transiationa r“hsolve?nsenE o?tﬁleSsL,ﬁ 2 with
respect ¥ Hebase partaacis Gehisy e iPiwo hydrauficiepiriers 49 1he elawmiping apparatus 13 is
releasalalyrmt?@heét@ﬂi}lo the skith12,nmith tek’r&iﬂlﬂ@@@&ﬂﬁﬁlﬁment Iﬁa\tingztlﬁrﬁedwﬂﬁ@ulim@ylinders
20 for clagpiag d1e.cable demephS. Hae bydraulic pylinders 19, 0 a8 copaected g g £osigsponding

hydraulic power unit or a manual pump. (not shown). The base part 11 may comprise devices 21 for
attachin suppoitiy siements 23. ﬂﬁé)r”glaﬁfﬁ?ﬁg frie CAbIE elemERES fo- e dlampiriy apparatus 13 by
the hydraedis eylifidars 20 tfe skid 12tis movekinethé noriditidirrad Hiredtiort of.thescabie efament 5
togethepwith the cta(mpiag a@@aé@.tga%@elzy the W%@Lct@}’%iﬂdﬁ%%éﬂll@@fﬁ Jﬁtaﬂﬁet%ﬂh% cable
elemen ei racted from a ipe 2. Next the clamping is released, as shown. in Figs. 4A -
4D, an#%g s‘lgll%El %%g%?letﬁé]%d?%}ﬁ%%héigﬁﬁnée%én%t%}i)lerllr?g %Etgfagtga Ef%)?ﬁfth?egcgﬁlg%pﬁe 2 step by
step aftér&ndtREr8amdify.” TFhefreféircdreleasifle BEn IR BITRE Ll piRG SPHardtus 13 to
the skidtiZprovides fop aneasyisepardtion ofkhe appaiatus 18anttenabied a fastaridsedsy, placing of
the individualelements.inthe Labledustcl. 4r addiionsit is-pessible fg arrange the clamping apparatus
13 as iIIH%t{Ta eg in fig.a7. In tflglig&cg gbthaelcl%rg g]? aqpargﬁijs 113 p}as een turﬁ}e% with res gect to the
embodifent'in Iﬁ—?"lgS.DB anart‘)aan P acedin ffont of the Skid 12 in e direCtion of t érpeuﬁ, i & outside
of the -AR *i&d 32Lafd hhgHeeh conneefed torthe same by Suitahlercenhetting-alenferitsl This way,
it is easie? te tlamp thepeable elerment band extract it fromstheccable piper? iftherergditile:space next
lo|t. As can fudaerdq seen i Fig Inifie,clagping gpparaius 13 preferahly fas twe clarping plates

23 with réspective rcgliles between which’the cable element 5 is packed.
to the skid 12

draulic cylinders 20 for clamping the cable element 5. The hy-

; with the illustratecd embecdiment having three hy-

draulic cylinders 19, 20 are connected to & corresponding hy-

raulic power unit or a manual pump (not shown). The base part
11 may comprise devices 21 for attaching supporting elements 22.
After clamping the cakle element & Lo 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 2 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 6 and placed in front of
the skid 12 in the direction of the pull, i. e. outside of the



Figs. 5 - 7 show only one of many possible embodiments for carrying out the method according to the
invention. By directly using the method and the apparatus within the cable 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 againfroh2 the cable duct 1 swiftly. - 13 - CLAIMS 1. A
method for extracting cable elements from cable pipes in cable ducts , wherein the cable element is
clamped by% dampiitfapfarafiEinF aBRsieorceisHpplidaontd thestdbie elsmentdiftite cable
elementiisextrbetethfrom thie tableapipe withsthescabde element deing-tlampeaid witkih 4he cable duct
and exteactedsfram:the cable- pipestep Dy step by pﬁk‘g@@ the cableelement out ofthe cable-pipe by a
section .~ 88 er)ttgalllﬂn the 'Ogg'w%'{;gh: |rerct!8n th e cggleFe.lemel?t a@er clargglngi it by the clamping
apparatu§’ then operiing the elamping apparatus and moving i back by thie Sedlidn iiPtie-&ifection of
the cable?pipé |, tlanspifig the bablelalémeriPagaintant extiakiing #t B thelddetisnsp2avherein the
clampingrapparatsistis meoved hyhthersectiens an a:skid é#martranslationak@masner with respect to a
base part, andthat.a tensile-forge is applied opto the gahle eloment, essentially in the, langitydinal

direction of the cable element, by a drive Unit arranged between the base part and the skid in order to

obtain t& TraRSiRB oA mEVEMBRT o e XKWt Tospett 16 thel BISE paft "anFthat th& 644 part is
supported againsta walkdicthe vable-dectasuprouatling thetdable pipe viaahadaptdr td becarranged at

the end+afdhe gableqipe £ 3+ The methed gegerdingto:¢lainy, 4 , whereindhecable elementextracted

from th%%%@gﬁ%%i,s Q%ggggggfg'atus 10 can be set up particularly fast and
easily and be arranged and removed again from the cable duct 1
swiftly.



4. The method according to claim 1 or 2, wherein a solvent is fed into the cable pipe . 5. The method
according to claim 3, wherein the solvent is atomized and blown into the cable pipe. - 14 - 5. The
method according to any one of claims 1 to 4, whergin_the cable element is being clamped
hydraulically. 6. An apparatus for extracting cable elements from cable pipes in cable ducts , with a
clampingrapparatus for clamping the cable element and an apparatus for applying a tensile force onto
the cable element for extracting the cable element from the cable pipe , wherein the clamping

apparatus IS arcangedon.a %ig ,evl\sl{l‘il:i%h g}élj(_jnls aé%]ggd@§s%gt1i§:"§/ in%?e&on%ﬁginal ]c_lirgcstion of the
cable elément $g as fo move in a fransiational manner on & base part and in tha ﬁe%p%aratus for

applying A teridite fordd ohto the"QSHiE HemEft E8bdiafy PR longfudihariret ity ¢t the cable
element SA&BR IdiEt DREUFRE WMt AFshqedisEtfeeh thebase phft @pthbaski®istsrobieed for
achievingahd translatiendl meveneheofthb skicewitheedpect to thethasepart fand intwat the base
part is designed {0 be bracet-against a-wallof &1eerble shel susroungdingsthewable pipehdy
arrangingpmthehase pagtan adapier te hearangedat dhe end,of the cablepipe. £.-The gpparatus
according, 1o £laim §uherein theJamping apparalyls igreleasally conpgcted fo the skid,.

, essentially in the longitudinal direction of the cable

element after clamping it by the clamping apparatus , then

opening the clamping apparatus and moving it back by the

section 1in the direction of the cable pipe , clamping the

cable element again and extracting it by the section ,

wherein the clamping apparatus is moved by the sgections on a

skid 1in a translational manner with respect to a base part,

and that a tensile force is applied onto the cable element,

essentially in the longitudinal direction of the cable element,

by a drive unit arranged between the base part and the skid in

order to obtain the translational movement of the skid with

respect to the base part, and that the base part is supported

against a wall of the cable duct surrounding the cable pipe

via an adapter to be arranged at the end of the cable pipe.

2. The method according to claim 1 , wherein the cable
element extracted from the cable pipe is being cut off.

3. The method according to c¢laim 1 or 2, wherein a
solvent is fed into the cable pipe

4. The method according to c¢laim 3, wherein the solvent is
atomized and blown into the cable pipe.



8. The apparatus according to claim 6 or 7, wherein the adapter is designed rotationally symmetrically.
9. The apparatus according to any one of claims 6 to 8, wherein the clamping apparatus comprises at
least one hydraulic cylinder . - 15 - comprises at Ig%stuone hydraulic cylinder . 10. The apparatus
according to any one of claims 6 to 9, wherein the clamping apparatus comprises two clamping plates
that preferably have profiles. 11. The apparatus according to any one of claims 6 to 10, wherein the
drive unit for achieving a translational movement of the skid with respect to the base part is formed by

bly tw draulic cylinders .
at least O§1e pr%fgra th%cpyaccor %Xlg to any one of claims 1 to 4,

wherein the cable element is being clamped hydraulically.

6. An apparatus for extracting cable elements £from cable
pipes 1n cable ducts , with a clamping apparatus for
clamping the cable element and an apparatus for applying =
tensile force onto the cable element for extracting the
cable element from the cable pipe , wherein the clamping
apparatus 1s arranged on ‘a skid , which gkid is arranged
essentially in the longitudinal direction of the cable element
g0 as to move in a translational wanner on a base part and in
that the apparatus for applying a tensile force onto the
cable element ,essentially in the longitudinal direction of
the cable element, via at least one drive unit arranged
between the base part and the skid is provided for achieving
the translational movement of the skid with respect to the
base part , and in that the base part is designed to be
braced against a wall of the cable shaft surrounding the
cable pipe , by arranging on the base part an adapter to be
arranged at the end of the cable pipe.

7. The apparatus according to claim 6, wherein the
‘clamping apparatus i1s releasably connected to the skid

8. The apparatus according to claim 6 or 7, wherein the
adapter is designed rotationally symmetrically.

9. The apparatus according to any one of claims 6 to 8,
wherein the clamping apparatus comprises at least one
hydraulic cylindexr



12. The apparatus according to any one of claims 6 to 11, wherein the base part is formed by two
parallel tracks between which the cable element to be extracted from the cable pipe is arrangeable.
13. The apparatus according to any one of claimslﬁ:.’to»12, wherein a device for feeding a solvent into
the cable pipe is provided. 14. The apparatus according to any one of claims 6 to 13, wherein on the
base element supporting elements or devices for the attachment of supporting elements are provided.

15. The @p)q@;ﬂ@egc%dlfggg@ngr%\%gﬂgmsl@ t%%ﬂg_\i!{a%ﬁ?'” a means for cutting off the cable

element is provided.

10. The apparatus according toc any one of claims 6 to 9,
wherein the clamping apparatus comprises two clamping plates
rthat preferably have profiles.

11. The apparatus according tc any one of claims 6 to 10,
wherein the drive unit for achieving a translational movement
of the skid with respect to the base part is formed by at
least one, preferably two, hydraulic cylinders

12. The apparatus according to any one of claims 6 to i1,
wherein the base part is formed by two parallel tracks
between which the cable element to be extracted from the
cable pipe is arrangeable.

13. The apparatus according to any one of claims 6 to 12,
wherein a device for feeding a solvent into the cable pipe is
provided.

14. The apparatus according to any one of claims 6 to 13,
wherein on the base element supporting elements or devices
for the attachment of supporting elements are provided.

15. The apparatus according teo any one of claims 6 to 14,
wherein a means for cutting off the cable element is
provided.



