- 1 - Method And Device For Introducing A Pipe For Optical Cables Into A
Solid Layi ng Foundati on The invention relates to a nethod for

i ntroducing at | east one pipe for at | east one optical cable into a solid
bed with the aid of a |aying device, -wherein at | east one groove is mlled

or cut in the bed and the at |east_one pipe is inserted in the at |east one
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to be laid I's wound. Nowadays, many househol ds t hroughout the world
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corresppBdEAg the various communication networks of different informa-

tion services have already gradually been converted from copper
to glass fibre cable and data fransmission rates have thereby
been able to be substantially increased, the conversion of cop-
per cableg to glass fibre cables at the end consumer is still
lagging behind. As a result of innovative methods such as, for
example, the trenchless removal of wires from cable tubes de-
scribed in EP 1 362 398 A, the retrofitting of lines to the end
consumers is now pogsible with reasonable expenditure. If the
copper tube of a buried cable freed from the copper wires is
used to receive optical cable, the household would be separated
from the respective communication networks for a certain time
interval between the removal of the copper cable and the relay-
ing of the optical cable. Since such a state would be unaccept-
able at the presgent time, it ig necessary to provide for an al-

ternative data connection at least during this time interval.

Wireless systems are used for bridging the data connection,
via which the end consumer ig connected to the degired communi-
cation networks. However, the expenditure for the corresponding

transmitter and receiver is relatively high. The corresponding



- 2 - conponents nust also be supplied with electrical energy via batteries
and suitably protected agai nst theft. Alternatively to this, a bypass
data line can be installed, via which the end consuner is connected to the
correspondi ng conmuni cation networks_during the tinme of the retrofitting of
the data line. Freely running data |ines which per se could be |laid rapidly
and eaPMgOHRIVes Moes praved ke ceerriifdorlbecolpttvicahetrexuigcehtimliity to

weat h Pﬂgz r ' T &éﬂﬁg&i r | ayi ng of buried cabl es,
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their susceptibility to weather and destruction. The expenditure
for the laying of buried cables, on the other hand is again very

high and frequently not economically sustainable.

For this reason, methods and apparatuses for the rapid and
cost-effective introduction of optical cables into a solid bed
have already been developed. For example, EP 0 861 455 Bl de-
scribes a method for introducing at least one optical cable into
a solid bed by which means the laying expenditure can be re-
duced.

EP 1 619 767 Al degcribes such a methed for laying optical

cables in a solid bed.

EP 0 162 623 Al relates to a method for laving drainage
pipes in the ground, where no measures are taken to protect the

pipe from damage.

US 2004/165957 Al relates to a method for laying a tube for
optical cables in a solid bed, wherein the tube is protected

with a jacket of compressible material.

Finally, DE 38 05 344 Al discloses a universally applicable

apparatus for constructing general trenches.

In the known laying methods, a groove is usually milled and
cut in the golid bed, then the at ieast one optical cable or a
pipe for receiving at least one optical cable is inserted in the
groove and a corresponding filler material, such as for example,
bitumen ig poured into the groove over the cable or a pipe re-
ceiving the optical cable and hardened. Although these laying
methods can be carried out more rapidly and inexpensively com-

pared with conventional methods for laying buried cables, the



US 2004/ 165957 Al relates to a nethod for laying a tube for optical cables

in a solid bed, wherein the tube is protected with a jacket of conpressible
mat eri al . Finally, DE 38 05 344 Al discloses a universally applicable
apparatus for constructing general trefches. In the known | ayi ng

met hods, a groove is usually mlled and cut in the solid bed, then the at

| east oxrpendiicad Cabheverthepepe folatbcelyinigght Akast ameaopesceht cable

s 1 nsgpted. i nihe groove and. a,corr esponding 1y | Leg, lerial, sych,as for
exanpl €, T UREn T & poure% |n¥o he™ groove” 6Ver t he cabl'e or~a pi pé
recei vingotdée apttcddstadbbie amdehgenienedt #h¢ hopghcdhesasblayongepneéhods can

be carried out nore rapidly and inexpensively c ared wi.th, conventi onal
ot hodb 70 H5y TR bhr Ped ta o est OThes Se4S. Yag BRRA! Fie oft L RVEF hel oos
rel atiyvedy hé gherdesed. asnaceessdienfe | heome adeques ecr eflent roat bbnt be
optical_cable or_pipe.in the groove, an undesirable energence_of the

opt | caPNEABY &7 L pFHRLE 1 B HESET Bove TRcHRSoTHIRDHE: prackas fofor bikfe
fillercamtesd@t.i s hardened. I n consequence, sone danage or destruction of

the optical cable and therefore an interruption of the data |ine can occur.
When usi ng iedn bid i@ nhdorof tilrhémgs dhes O DOVE, cidanpesoto, tdemapt | €al clieabl e
or the pipe surrounding the optical cable canhadditionallg occur.

ogklcal cable or the plﬁ% surrounding the optical cable can ad-

ditionally occur.

A further disadvantage in the known methods is that fre-
guently a groove that is too deep is cut in the bed and for ex-
ample, a road surface is thereby cut through in places so that
the pipe for the optical cable runs unprotected in looge earth
located thereunder and can be damaged. In addition, when cutting
through an asphalt surface, partial breakup of the asphalt sur-
face may coccur, which in turn must be renovated in time-

consuming and expensive working steps.

It is therefore the object of the present invention to pro-
vide an aforesaild method and an aforesaid apparatus, in particu-
lar for the temporary introduction of at least one pipe for at
least one optical cable in a sclid bed, by which means a rapid
and simple laying is possibkle avoiding or reducing the aforesaid
disadvantages. In particular, the pipeg ingerted in the groove
cr the optical cables laid therein should be protected from dam-

age.

In the procedural aspect, thig obiject is solved by configur-
ing at least one side wall of the at least one grocove with a
step for supporting a filler material, by which after layving the
at least one pipe the possibkly remaining volume of each groove
ig filled, or a pipe formed according to the groove. As a result
of the step-shaped formation of at least one side wall of the
groove, a support is formed for a pipe formed according to the
greocove or the possible filler material, whereby a force acting

on the surface of the bed can be led off via this suppoxting



A further disadvantage in the known nmethods is that frequently a groove
that is too deep is cut in the bed and for exanple, a road surface is
thereby cut through in places so that the pipe for the optical cable runs
unprotected in | oose earth | ocated theyeunder and can be damaged. In

addi tion, when cutting through an asphalt surface, partial breakup of the
asphal stsprizce vy loed ur] vt hinadn s snlvilgt hbgh r 2Boovas exkiing on the

ti me-consum ng. and_ expensi ve, wor Ki st eps. It ist efore.the
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af or esaherappartieisstem pPaed i oot atedassdhe] ¢ espod Asyosed raduciglon af- at

| east one pipe for at le ope optical cable in a solid bed, by which
moans SLTEpIY T Sl by The RS FONRT Dl B avETa: Pl Fedtsi 7 THES

af or esghérdisadvansapesipl®, paetd oyl @e $hSpPiPLSyi MisEs t €sh ilhe tdes groove or
t he optic%% cabl es Iggd the{ei shoul d be protected fron1daq§g?, In
the proe8hrdl Wpettde s o%?e%‘%ei%r%%‘i’%e%ob?;h%n?i%‘?wf@ 124st one

si de watbsofsddeiat 1eashe ONErArOOVEL W ke B 88 €PLT OF ¢ SUPPOT 1T Redidd er
material, by which after laying the at | east one pipe the possibly

r emai n?ﬁ%ev%}%et%ft%%c%ﬁﬁ‘?%WiJsSfWGF‘%diLn PR PT PR of e diaE®bY ding to
the gropygs;: st ¥ essthpoPiry NEnsStEPashepedof oppBL LN Odpads| Basd Hne side
wal | of the groove, a_support is fornmed for a pipe forned according to the
grooveSeti¢ HetPosRi DFEe¥ i | FF weierial  CONBResye a2 F OrR e BRI T WOt oh Te

surf acge of 1 dhespethLaopeuhed of frivd ard hhS-SUPPOSLENTor - chmmusieRc st 0 the
bed without inadm ssibly high forces acting on the pipe, which could result
i n danBgeveeks dupbid chlle cabheeT 2l o tWeFlel g s ThE 3tlepr @ decHote necessarily
be di s@Q%?Qr a1 9N angl €841 0-4ibee Side M@l L Of 1 e GLOOYE- DUty can al so run
at an angle thereto. In principle, nerely one supporting step can be

di sposeetipd onen sinidepeident ¥hesgyrbives seetiark aceym oo ectav rige sed
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to the"invention is used in particufar for nerely transient or’ tenporary

i ntrodécbeontof tioptihedl dtapl eSTTOIDies Ot dehedcinbbroeraliel example, to

ensur e.an UL ot ero il ed 6pOneEL L on, of rd e, coNSHNEL, U0, L NG 1 &ppgcly ve data
on WoT ks g gs ot a

or conmuni cat durin e conversion Workin uried cable
from coppeicehint by toappilgahngabtherefokewset - af fact hee Dy esedtofbéhod, an

i ndependent gl ass_fibre network can be constructed for. different

devel o h?agt%ﬁ%%e‘iﬁ% Pher™t ook he“honeT H%Bt?i%%rl%‘gthseob?ﬁlﬁi ng,
FTTC fthercomnédeicurty pasatbesuter ahs exost éngasopped . Calbd enaghodrkan The
met hod,_can _be i npl enent ed rticularly rapidly and.therefore

Cost - ePF cRErS ety T brper S bt L pref 80t P PEr L ENEAE oF CTPRALF & t o be
| ai d, sénthetethertampesti anrdéadtvde soONsSUNBStbStNOt TRadaagesedivdhe net hod
can be used with an%%gos ible solid bed rticular an asppalt or

,_in pa
concr ePBYETr FIEE O L 1D d%va?o%‘?’u‘ae%b?p%?%?g%ec?"e\%%‘é% ve® hotise®®
connechbo8i Bl e aocONSLNBr shSrt HEF ey g OpPeehetn@sréaf BSsPOSHE biSngwer the
shortest path to the nearest possible connection point of the data or

comunF &8 B Pet Wor kP€ | #2363 095 i FPEhEIESPBUREEBeEsr Th TheSEbidse, these

can DepOYLESOTRoul @ToCXGAPIR, tHY EOEPSE, OFROYEScEA Pe aseSrsmby PEoVi ding
correspondi ng connecti on devices. Although in the follow ng description
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only ongsPLPSndor i oRtheal c£abl £1{8-a58UMRdrnt heo MBLHOA g naL el by gQVers the
production of a plurality of preferably parallel grooves and also the case

that afpeavenily @rlpipes aieclesd Faceach BFOSVEIngnorhE @BSeIBPOUR sposi ng
a plurality, 0 i RS, PSHe OFPRN Cr oL NESE; £2D aLE0-DEsSULLQHOFed Ry a comon

cladding or also a one-piece pipe having a plurality of channels for
recei vilpghpéspeieeiakly aopeugarheypovedeptienl cfaa plurality of pref-

erably parallel grooves and alsc the case that a plurality of
pipes are laid in each groove. In the case of disposing a plu-
rality of pipes per groove, these can also be surrcunded by a
commen cladding or alsc a one-piece pipe having a plurality of

channels for receiving respectively a plurality of coptical ca-



- 5 - bles can be provided. Both the pipe and also the said cladding can be
present in the folmof a hollow cylinder but can al so have any ot her
cross-section with one or a plurality of channels for receiving the optical
cables. If the respective groove is not conpletely filled by the at |east
one pipe, it is provided that the remaining volune in each groove is filled
W th aoles respdneimgeotidedr Batlertlhd.pipe addcatdonghtosaiducihédifeat ure
of the_invention, both sjide |1s of the at |east_one groove c be fornmed
Wi th RO TR eb? T ASutrROT i o ShBLY and FaPTS: Toenaped of 83s- sect i on
of thengroowey dfhdhecpossibéytienavhthgonel aneaoblthel grpove ahsenelayi ng
the at_| east ongwgépg?is fille mﬁtﬂ a ha£denable filler material, this

har dened® ¥ FFeV 1 e Pl OP et ot P hes t wot syt PFREFT YV T $PBLET S¥pporti ng
st eps wdel &OfEBSt ey chi DTEdrbgaphdea€oré£sponde ngt yel ede of & . pFbeibad denabl e

filler material can, al so be_elastically deformable in.the hardened state,
wher eby# het o r T b JapemBet s h%r‘i’?ﬁﬁ%rlﬁxaﬁl%?dt‘ﬂ%é@;r%o%r’é%a t he
fiIIersﬁ@ﬁ@iﬁ@Jfggmeﬁem@y@fggﬂ= In addition, in the at | east one

supporting step an additional groove can be mlled or cut in at |east one

side wal | ofcesedigf oaves PReERdY SedElhrd Sof orREdibeiNessn | Nsogs oovee f or

receivin? the pipe and the at | east one additional groove. By neans_of this
web, praies abf yEBotdt wkBRSF nOBE g BBYES hadT nge sipEBFEi Hgtht 2pUBPepbsad on

bot h sides aﬁ@ls@ﬂ@iﬁc%; oNRl 5 OEQRYESnt 1 HE1 QI P0YRabET X685 1 Bt hecROGT ZORE Al
direction by the filTer material which hay be provided or also by a
cor r esPoRRY figl I sHap o pF pely | Fenhensedi dCbeBe spburae bgredret dFeHh in

pl aces; by; thecgr ogve Lorcregei ¥ipg 1hecpipea dichag herhehdhiooel gL, by
t hese webs Or shoulders. This in turn results in a better protection for

t he atmaeasiabnetplpehaaiened Ehelgr ovveehhdlt hesbdt PBatheabre swimet-

t herein; e L h Lao0 oyg; bavj L dth. 60 mMm

is ml %%a%%ycﬁﬁgﬁ§%§%e9%€%¥r%%e§d§%% g?%,dfggrgégnpﬁégﬁlgggﬁﬁ1%%%e%%ing on

t he corditéspordintypelef ohe. bEde Mhrdeepthei §isbbechedesbal hagncatsdng

thrOuQQethéé%?E&ffyb@ePSPMQBigdiﬁstﬁérhardened state, whereby the
formation of gaps between the inner wail of the groove and the

filler material can be avoided.

In addition, in the at least one supporting step an addi-
tional groove can pe milled or cut in at least one gide wail of
each groove, whereby a web is formed between the groove for re-
ceiving the pipe and the at least one additional groove. By
means of this web, preferably both webs in a groove having sup-
porting steps disposed on both sides and additiconal grooves, the
groove is fixed in the horizontal direction by the filler mate-
rial which may be provided or alsc by a correspondingly shaped
pipe. If the solid bed should be cut through in places by the
groove for receiving the pipe, it can be held together by these
webs or shoulders. This in turn results in a better protecticn
for the at least one pipe laid in the groove and the optical ca-

ble laid therein,.

Advantageously, the at least one groove having a width £ 60
mm is milled or cut in the bed. The depth is, for example, 150
mm depending on the condition and type of the bed. The depth is

selected so that cutting through the bed can be prevented as far



- 6 - as possible. On the other hand, in particular when used in asphalt
roads, the depth is selected to be greater in order to enable a subsequent
mlling of the road without damagi ng the optical cable. For exanple, a
so-called overlap (that is the distancge between the road surface and the
uppernost surface of the cable or cladding) of 80 mMmmis desired or denmanded
by roaals gpesatiois. ®s he estihér chatdie Specafiedutel avheel yssdaih dsnensi ons
of the_groove he milling .or.cuttin ocess can be carried.out relatively
Capi di §ARA ERRIT ) SKOOrOCERBI BT afy CUE R ngs thT GAGRELRG. 581 PACREACT n bl aces
can bealsubstastbatdyenedurelding of tAdvanidgedusdyr: fbeagingtiba bptiveen
the at least. one pipe laid in the at ast one.groove and the side walls of
the atcFbastbine BYBGvEaTRI? nct oaeetP sboa haroEhaP gLrEat o=t hicat Fonat one
pi pe ofahts PuOwasEOride f romit heradcbeast one gppeveaoss pueventedrs dhés
further asure according to the inpvention of ingreasing the friction
bet wee?uaﬁ% at ‘Fﬁ%g‘?l%%)e ‘ﬁ% p%oi‘ﬁ@e?%eﬁe?hr?‘ﬁeoﬁt g?‘@%@?e%nQYgF‘B%@eoﬁhd t he
side welhsopt.the atrdeast OnecHsooyeciplieyentsivapkesmblidaihésult for
the pipe to energe fromthe groove and be damaged before the possible
i llingt8fSthe BPoove W eh B¢ i T et iat eF i GrEC g e aFesgarfBuse car-
possi bi-lb&i g8t fRE14PLTERS I RPpi AL, fEhE&tERE bebwesn thRpPLpeiangduthengi de
wal | s of the groove, which_are specified hereinafter.” According to a
furt heFRFeagar eNdfsehed i PR@nt R oRLaFesS| Sapriovi deastratlat {8r TPAYFRG- t he at
| east one pipe in the at |east one groove, a granular nmaterial or the |ike
having a grafYRBr3eeees by 4 Hof 155 fvt Oprieteradh yt rabber L gRahuPas ReRerial ,
is intfodyced tﬂéoaéhfeéét|SﬁétgPB@erQﬁaeth$h§£§QyW§1$§dgfnEthaEhe at
| east one pipe inside the at |east one groove is brought about. By means of
this nbes8Fecneng¥gercel of InpEcaPefedst tone prpedencetefoheagBot83FFom the
at | eaghe 0PepQr 9PV LR SLOPLY B0 Ehl el Y§£¥tpéﬁ¥?g£89vel ot Pis- case,
the granular”material I's preferably scattered on the pipe Imediately after
i nt r odueinthgdt hEhpf peuipleer theagroevaccardhngheor ebal invaaticheor anul ar
mat e“é‘%e%&?ﬁg Lot OfH‘&Eﬁﬁ DELYEER éhé’?ax‘i"aiéa&;. &Hg ;{9588"%‘1—1&891;8&%
surface of t pipe and the pipe is as it were fixe n the groove. In
princi phe, ahpitadi venseggranal andnbher §afls pacls of The atabkgshavinag an
irregu d shape_hayi . opdj.n rain_sjze 4 to 1.5
nn1cané%éoggédsgggéggﬁd?grﬁ%%ger?glalf?E%gfgagg#chgrS%pguﬁéa%ﬁ%rg% use
r ubber fgoanthar gnates i ahd whe clanegafit sefora beetpesaedendidlibgecpi pe
i nside_fhe groove as, a resylf ofaﬁgg.gftr%§s£c elas%i%itﬁ. However , . sand
can aIE% be" Uuged 43 %r%nufar atarfat® The %r%nﬁ?%r fatertab gan a}so be
col our etleswher ebycdeas gg ctihe i figiantom bétngemotkeopipheahedrheheigpti cal
cables L3{d Lp LhE GLOQVE, °a:bE LAY S3LE0kica nereinatter.
According to a further feature of the invention, it is pro-

vided that after laying the at least one pipe in the at least

one groove, a granular material or the like having a grain size

of 0.4 to 1.5 mm, preferably rubber granular material, is intro-

duced into the at least one groove, whereby a wedging of the at

least one pipe inside the at least one groove is brought about.

By means of this measure, emergence cof the at least one pipe of

its own accord from the at least one groove can be simply and

effectively prevented. In this case, the granular material is

preferably scattered on the pipe immediately after introducing

the pipe into the groove, with the result that the granular ma-

terial flows into the gap between side wall of the groove and

outer surface of the pipe and the pipe is as it were fixed in

the groove. In principle, mest diverse granular materials pref-



An alternative or additional nethod for increasing the friction between the
pi pe and the groove can be inplenmented by providing the outer side of the
pipe at least in parts with a friction-enhancing coating or
friction-enhancing el ements or by roughening the outer side of the pipe. A
friction-enhancing coating can, for exanple, be acconplished by applying a
gr anul eralnhy enaaingran hertékelan sodeapyates sbaphehavieg sideroé-the pipe.
For example,Lhe pipe.can be provided with an.adhesiys Lo S, places. on
its outRY TR Aha He®stTewn Wi th Sand of  sGitabry configured
frictioereabanct ngs epeneht s deivor eul hebadhesi uee handeas soathatrthetet pe
can no_l onger.enmerge fromthe groove after_laying in_the groove. I t
o et b hbeE, BPE Tar et VRCRSS i RGO HaY (P belhh PHESGPOOUEE FRE pipe is
provi dggowiré hag £l adeiing whi €he hagtaifisict £éDasenbangl ngoveas Ngsand
friction-enrancing elgnents on t he outer,sLde or is su'tabl% roug?ened. The
cl addi PP vt O tHe FPE¢t FOnTErAnt n§2Eoat fhy, TehedT PR FONTRAFGANST NG

el emend 3301 pé heol ougbeneshoutiey gidengasubeisyi &abl ¥iprehabrbertef and
arranged _over the at |east_one_pipe just before laying. , . After laying
the atPf@astPenePptpelirebhesS at2Feast biig %FBBV%,C%“c%@e%“@???ﬁeean be Il ai d
in the at | east_one groove. The_cover strip which can be differently,

confi gur ed, A} R HeCH Pt ¢ t POrPIRF FLHREWBR-ERE pPPet BRECERE PoST bFELFT1 1 er

mat er i ¢l cANde PHOLECEBe t PELPI REGaRHet BEoBPLET €ah BabLRS1EMEALEE bhepebn
accordingly. The cover strip can, for exanple, consist of fopamand nestle

accor dV #gl§9 abaf netteheS ddt ePf staR BiPEhRL plpRSt ChUePaEEF| PTBf 2hb¥ Her

mat eri @) onl OpREhtiLY! 36281688 orWALChALE8A-8hBncing s1BA¥BL¥aRLoYs profiles,
are also feasible for protecting the at | east one pipe or the optical

cabl esteuahERgng hehei AUt covee pFoflferéPest BefriuhhPRgSIA2BCEDS! - shaped
profileg,can &'é&nefESEté%£+§1£[eﬁ Nt 8BY,920REE 1O gﬁgzpaﬂg.gy PoLit gd
ﬁ npl-e, ed obje ?

obj ects such”as, for exa hal ['s, since these polh ‘ cls are

def | ecnaderhed thetlye obviee whenseheyprareepotei bhg dureensideantl the pipe and
the optical I th be. pLo t ge..b . pQi nt ed

obj cort Hhe EB0eiRafifle; cbie JP1BECLAR B, LEOTAPK REFRORR uahy8:pg th

exanpl epmeoppaésingnaitoamutayesida &hé badetséeus, wiabi agnéherpepetaand a
met al e .1 h p i de Lng.the LbLe,.Li r terial...The
cover SR BoRBRb R E et S R e B0 E B e o O R SR B et
| east oaedpnpesorthat athe neidel agednooilkinggrseeprgét Ercmnthedaceoyget he

pi pe. Ihe.gos;kb Merengégéng vol une of each groove can be filled with
a har d&h5Bf e 777 F18r That 87 &F C°%¥Feferabl y a bi ol ogical |y degradabl e and

wat er - sol ublL e two- conponent adhesij v ffer the. hardenj tine,.th t
el oue T Ee oL RIREIE B f ULy Enal LEEALD BOIASOLAS DURE shhEull
basi s groteet etdhérphpanysepeogeded iom thelgddoug. whihchohtrast fxoct he

bi t unen, usual used to fill the_gropove, two-conponent adhesives, which

o GonCAPET SURENE ERBer SR LHEE BT ot Rhr LT oHr Sh s e P arr BT e RS a b e BlFY |t he

pi pe wehedrcandal ceatly beipsapbvirdedushthetiheTnpt ctalideabl esthscaksornot
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be acch “B&nglFﬁﬁFFQQinﬁ?gathatﬁﬁﬁ‘FE BF a'dr 81 PGP Bx8hpte® by a

war m arpugh&fam outer side can be suitably prefabricated and arranged

over the at least one pipe just before laying.

After laying the at least one pipe in the at least omne
groove, a cover gstrip can be laid in the at least one groove.
The cover stxip which can be differently configured, formsg a
partition wall between the pipe and the possibkble filler material
and protects the pipe and the optical cables running therein ac-
cordingly. The cover strip can, for example, consist of foam and
nestle accordingly against the outer gide of the pipe. Cover

strips of harder material, in particular steel, which can also



Alternatively to the use of a hardenable filler material, the possibly
remai ni ng vol unme of each groove can also be filled with an el astic and/or
solid filler material. In this case, the renmaining volunme of each groove is
closed by a strip of the elastic and/og solid filler material of suitable
size. In this nethod, the filler materral can be accordingly pressed into
t he grioowe aicut opedichéty dred dalseot heagirlobvefor cantdet ghuedhéndd t he
remai nj ng_vol ume_of the groove b ans. of suitable adhesives. - -
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correspppdi pg BLagticiby¥rca phPeckBhpodUcesnbPithh§ Ha¥osaniReepressed into
the groove and held therein of its own accord. Alternatively to this
or addi¢ opadieysidachiachipetPoREPdl y2Uith The2t| HHYPHGOT cBRSbEPEPEed into

the gr@ﬂ%@-fé@iﬁgiéh&aﬁsssiﬁfep@§§i@£em§9@§§£ye_@ﬁ@ bevipt spdugedaange the
pi pe configured in such a manner before Iaylng in the groove or introduced
Y

i nto thetyrdevedalbepntlieveryore thnslbanaddstyorariythe ahi seapt one
doubl e; si ded. adhesi F: p i, d t he
e$§%9 dr-adh é.EF@éaﬁézﬁﬁgd?ﬁ§9§£§? LOM Q@té%l§ﬂgfééﬁE9£ Phe

unders and possi on the si S Or possi so on The upper side
of thepppPpe in order to secure the pipe in the groove or outside the
groove, possibly on a house wall or a bridge pillar or the liKke.

Preferably The posfihsy veeagrbovevobgeehef eith vhecuwe ¢ensbeohelled

S orti t ' 1} Led. Lih at CLI&L ade._
oy ng s SnEReneafbilcfiPLef bbb Tat SERLraBE yl BYaRbatam Bl a8
met hodgradlabbe dept Wabérthelgpbovewpscohpenexanptiees186. nxftehetrbéore only

a part,_of .the_circul ar w. bl 1S ] he_b i cuUt Ly ess,
o D R aeaies FRE e BRI BaT iRt bl o Tfrath, D Blobhe B4, thEde pRE
can beapdodicedl l1Foanéxanphelonadiermnbihésrangeeofted Arameapgssibre. By

Cover SIEPE hEPTErE cah 88T | v beChT PRaFar Bt drae RensE 1EAETene=Bloove
can betdi sppsedhengeosrespondi agmpbouateadbassessavbiund hhedenobst acl es.
Dependig%egntggggQSEugegrgggeparticularly suitable. As a result, the

pipe which can already be provided with the optical cables is

also not thermally loaded. If necessary, a certain acceleration

of the hardening can be accomplished by slightly increasing the

temperature, for example, by a warm air stream.

Alternatively to the use of a hardenable filler material,
the possgibly remaining volume of each groove can also be filled
with an elastic and/or solid filler material. In this cage, the
remaining volume of each groove 1s closed by a strip of the
elastic and/or scolid filler material of suitable size. In this
method, the filler material can be accordingly pressed into the
groove and automatically held in the groove or can be glued into
the remaining volume of the groove by means of suitable adhe-

gives.



- 10 - having a lateral supporting step or supporting steps arranged on
both sides is to be produced, two or three saw bl ades with different

di aneters can be di sposed adjacent to one another. Alternatively to this, a
correspondi ngly configured mlling toof with which a correspondingly
configured groove can be produced can be provided. In order to enable
the | ayi ng ®iteheaaivebasto ohee phipevée Mmehlecds, | ehst copes gpeoveodi pecths

after o} g e ove, . Lhe. j dusing, t L1 g or
cuttlnég;i[‘oi’jél%ﬁI O%Q|%9é€ oﬁ%l%$0%€2£§é£%¢%§era%ﬁgosgéiegtoggégksgggresult a
cl ean sawpker fposs dohy evegealiterwi tie @1tladg1ng substagtpabégssorre~ In

particul ar .when II|n or ttlng e rogve
proces%pomtiS %oag%%nfag%ou%e? efore ay?%g The a?nge%s?oone %Fggﬁl?he
gr oovecase drtied @reéeeabéycmmphemalﬁ1ﬁib$e@rb§edha|at Pegotrespopilpagly dry

groove,_al so ensur go old of any_adhesiv h a s_of, the

ot or <51 Den HEFPRAGES Cht PG TE9F CLTBaNSLPY, 2PEnERE oLREEATREr= S Yi ng

t he groeveornibe ﬂﬁYbﬁ@ piébea moreespgadengageripet iandnkbefextraebion can

al so b& conblned dis%osin the Iine fo dellvei ng the air 8EBOSite t he
¥ :

ext r actPoRdt i Hich has gy GEQ ﬁnf%CEbOEaFP dCRUtERngY pFot eEEPBR“H1Br 88 can

be Ialﬂhencfbgsgé@@v@oﬁrofntg@O@yeﬁv@ddahaomalhalarmnldﬁd pacal-kel Théereto
so that .in the event of any cuttlnglthrou gh, t he groove i.s.indicated

that cabPescaiefbeabBd Ph %h@l%ﬁﬂ FheCtutPRrAge ?o?%EtF%ﬁeFVBPgstﬂFnd

aroundsphecdl | EhPge 8T aflt EbNR0ekORb1aNdabEkeCkohBh$n0s abvkeastripdbeat e that
a cable to be protected is |located in the bed. The obLect according to

t he |n9€ﬁ¥?%ﬁlV§ BREBT 531 velS BYNERT af OF B8 APANapPEr 8BS WAEFEI N2t REPRi | | i ng

or CUtih@ﬂoéﬁ&é&elhstEQBfwgyrégnfﬁé gLékbog. 9&t5ugaéngrabvéeaﬁa RBggQgr oove
having a step for supporting a filler material or a pipe forned according

to thetlgedeie Ph afs| ewstasAerdide wall of the groove, and possibly
conprising a device for introducing a filler material into the possibly
remai ni ng Vol tREnativaty §Pobwes Suchddhntippatityussesh BePpPBdupedsibly

relatiyely easiLya8R9,60StagfHectively:nElrchBegroove. In this case,

the possible adhesive can be introduced onto the pipe configured
in such a manner before laying in the groove or introduced into
the groove alternatively to this or additicnally to this. A dou-
ble-sided adhesive tape can also be provided at the factory on
the underside and possibly on the side walls or possibly also on
the upper side of the pipe in order to secure the pipe in the
groove or cutside the grocove, possibly on a house wall cor a

bridge pillar or the like.

Preferably the at least one groove together with the at
least one supporting step is milled or cut with at least one
circular saw blade having a diameter of preferably 400 mm to 500
mm, preferably in a wet method. If the depth of the groove is,
for example, 150 mm, therefore only a part of the circular saw
blade is in the bed during the cutting procesg, with the result
that a curved profile of the groove having narrower radiil can be
produced. For example, radii in the range of 2 m are possible.
By this means, obstacles along the laying path such as, for ex-
ample, manhole covers or the like, can easily be circulated and
the at least one groove can be disposed in corresponding arcuate

courses around these obstacles. Depending on whether a groove



- 11 - advantages which can be achi eved thereby, reference is nade to the
above description of the process features of the invention. The
mlling or cutting device can be configured for mlling or cutting at |east
one groove having respectively one s_ugﬁor_ti ng step in each side wall of the
groove for formng a groove having a bstantially T-shaped cross-section.
gijcg afrl]mixtc_i;rng DAttt @@ppl@lif)ﬂ:ﬁgg Cﬁ\ilb)eoﬁrflh@ygﬂtﬁyg as P € W Araggdd idsrgh

ade having. cuttjng or.saw bl ades of smaller dianeter. arranged on. bot
o des DR R R ot o e IPToRES S PeS TS o ke B b1 S A g to a
furthefefeat Weamdrdhe davendi @epdhied Md{dagnoOrtswid ghslevé e Abter-
configured for mlling or cutting an additional groove in the supporting
step i MatVEEASTC drielSi dR FRFFEHORMENGH ooV SeFER T 119y et tithg
devi ceygoih be @shi-EyeenBYNd 1Y ec&hf CothBEq CotdbNY Ofn S5 PlaglesSea Whgk b t he
m ddl e saw bl ade has the largest dianeter, the saw bl ades arranged on both
si des RFRefEH%have the smallest di ameter and the outernpst saw bl ades have
a dianeter |lying between the dianeter of the |largest and the smallest saw
bl ades. In AT defe ot 9L ¢ hiendn 137 HeP o f citd i g A e ® R igured for
mllingorgcuidd Hg &Ee'@@é&v@”@iﬂé@@l&ﬁ DBVL PG Bo iy 60, dma i dde ded. The
depth of the groove is adapted accordingly to the respective circunstances.
As al reiest FehtToweedbdvelng ot ati bkiyg fest carding mpf etmmif aktadte can be

achi evgds Witdbwichs 8,8 PONE NAVLNGKEL! SEE VeAY STBLLL M MBDSLPOS, saw

kerf is achieved after the milliing or cutting process.

In particular when milling or cutting the at least one
groove in a wet process, 1t is advantageous if before laying the
at least one pipe, the groove is dried preferably with warm
pressurised air. A correspondingly dry groove algo ensures a
good hold of any adhesive. The exhaust gases of the motor-driven
milling or cutting device can efficiently be used for drying the
groove. The drying with a corresponding air jet and the extrac-
tion can also be combined by disposing the line for delivering

the alr opposite the extraction line.

Pipes with so-called cutting protection fibres can be laid
in the groove or in grooves additionally provided parallel
thereto so that in the event of any cutting through the groove,
it is indicated that cables are located in the bed. The cutting
protection fibres wind around the milling or cutting tool and
block this or at least indicate that a cable to be protected is

located in the bed.

The cbject according to the invention is also solved by an
aforesaid apparatus wherein the milling or cutting device 1is
configured for milling or cutting at least one groove having a
step for supporting a filler material or a pipe formed according
to the groove in at least one side wall of the groove, and pos-
gibly comprising a device for introducing a filler material into
the possibly remaining volume cof each groove. Such an apparatus

can be produced relatively easily and cost-effectively. For the



Advant ageously, a device for increasing the friction between the at |east
one pipe and the side walls of the at |east one groove is provided, so that
energence of the at | east one pipe of its own accord fromthe at |east one
groove can be prevented. The devi.ce for increasing the friction

bet ween the at |east one pipe and the Side walls of the at |east one groove
can bead@mmmmbéw'@hﬁ@memamgbdea¢h£e@@®nemae@byp aefontatoets fosada geanul ar
mat er i o,that _after |la he at | east _one
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rel evagt oeteihddstleviégetr cafe b@x&@v@eﬁavedl@t ryebycsivply oséngugpavity.
Naturally, deV|ces for ac |v opve the granular material such as,
for exHnpl BESR ot? SHOMAF HYE ﬁ%? Qke %l TYRVE cBST cHATAFEY DeIproVE ded.

The deni¢end ox élﬁﬂﬁéti‘@ﬁtﬂ@lljﬂe?f»éh@ﬁ;é@%ﬁ@é%@@cﬂﬂ@nat Su@l&sé e0e1 phecand
the side walls_of the at | east one &roove can be fornme a_device for

provi dFAg-the SETeFesTHe BF TRRIGTSF A8 okt BY-pRY ?UT—%%@ @%a%%rlfl%vw th a

I L icti %@ge@uh‘g@ﬁh@goﬁoééw Ng1 LiefrbEt LR eOhaACLNG: 8) eARPLSgOH 8T bbeHgheni ng
e outer side
sides. A corresponding milling tool is also possible.

According to a further feature of the invention, the milling
or cutting device is configured for miiling or cutting an addi-
tional groove in the supporting step in at least one side wall
of the grcoove. Such a milling or cutting device can be achieved
by five circular cutting or saw blades, wherein the middle saw
blade has the largest diameter, the saw blades arranged on both
sides thereof have the smallest diameter and the outermost saw
blades have a diameter lying between the diameter of the largest

and the smallest saw blades.

Advantageously the milling or cutting device is configured
for milling or cutting at least one groove having a width £ 60
mm in the bed. The depth of the groove is adapted accordingly to
the respective circumstancesg. As already mentioned above, a
relatively fast and simple manufacture can be achieved with such

a groove having relatively small dimensions.

Advantageously, a device for increasing the friction between
the at least one pipe and the side walls of the at least one
groove is provided, so that emergence of the at least one pipe

of its own accord from the at least one groove can be prevented.

The device for increasing the fricticon between the at least
one pipe and the side walls of the at least one groove can be
formed by a metering device connected fo a container for a
granular material or the iike, so that after laying the at least
one pipe, a granular material or the like, having a grain size
of 0.4 to 1.5 mm, preferably rubber granules, but for example,

also sand, can be introduced into the at least one grocove. A



Li kew se, the device for increasing the friction between the at |east one
pi pe and the side walls of the at | east one groove can be forned by a
device for providing the at |east one pipe with a cladding, which has a
friction-enhancing coating or frictiop;enhancing el ements on the outer side

or is roughened. According to a 3rfher feature of the invention, an

appar at ¢isr gpond futh ngowtaleast anfea covbevaht | petsrpngviigdeticewhachbat | east
one cover strip.is.lajd in the at.|least one grQove after or at the sane
e ST Bt e e Y B e BT by DA F oAt neRT T RS ot Rbove,
such aagoyesl gt ébprepinderius eghrd0nl ff ohgeé+ g1t Becht akeasbrodeapppe, It is
al so possible that the pipe together with the cover strip is_wyund jointly
on a drohfeFPPRE TS ke $REQr2thedSuhEST i 7R & 821 Rt RECH+d8Ye or even
the pipe with integrated cover strip i s present. The ﬁossible devi ce
for introdubPRPR 5T 1T mEt T T3P 1At bPE he” possPBI BT RN nFig ol tir® bf

each grReveiganahe £ nedabywaitenbai pee feriaabardenaplectel ben paterial,
preferably a biologically degradable or water-sol uble two-conponent

adhesi FerM&Ad4 Br17R) HeViRECRORHREt BACtOUERE EbfEaPheFle SpEhlEASt

di spenshagodevi ge f01-@ hargdepabl gifhlher 1ot ephabngan-PegPEOLLLRE or
relatively sinply and cost-effectivel with the result t%at t he overal

costs BFIEheOnagirRappar ot eReRke %6t¥§ﬁb§@%ﬁhﬁaiﬁy Fhereakey. side.
Alternatively to this, the possible device for introducing a filler
material i NbBERESPosErD| TR FPhglveremeied eRehiytebyven captBec® ofed by

a devige 10581 0RLNG: 00 £h@Sthe 8D8h0fa11513f the at least one groove
can be formed by a device for providing the at least one pipe
with a cladding, which has a friction-enhancing coating or fric-

tion-enhancing elements on the outer side or is roughened.

According to a further feature of the invention, an appara-
tus for winding at least one cover strip is provided, which at
least one cover strip is laid in the at least one groove after
or at the same time as the laying of the at least one pipe. As
already mentioned above, such a cover strip can be used for pro-
tecting the at least one pipe. It is also possible that the pipe
together with the cover strip is wound jointly on a drum or the
like and is at the same time laid in the groove or even the pipe

with integrated cover strip is present.

The possible device for introducing a filler material into
the possible remaining volume of each groove can be formed by a
container for a hardenable filler material, preferably a bio-
logically degradable or water-soluble two-component adhesive,
and a metering device connected to the container. Such a dis-
pensing device for a hardenabkle filler material can be produced
relatively simply and cost-effectively, with the result that the
overall costs of the laying apparatus are not substantially in-

creased.

Alternatively to this, the possible device for introducing a
filler material into the possible remaining volume of each

groove can be formed by a device for storing an elastic and/or



solid filler material and a device for introducing said filler materi al
into the at | east one groove. Depending on the design and condition of the
el astic and/or solid filler material, the storage devi ce and introduction
device can be forned in various ways, or exanple, by a drumand a roller
for pressing the filler materi al i nto the gr oove. As al r eady
nentio@@ﬁh@bﬁyyleih@a@éfi&nga@d auﬁévmgedﬁwrcentSO&ﬁtMEg balatfieasi one
saw bl ade having a dianeter r ef er abl n.the case of
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saw bl agescanei disposed-paral et it oagngoangdhes. £ ANl arraageneal, ofhéwo saw
bl ades di sposed at an angle to_one another for fabricatin gr oove havi ng
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Advant ageously, a stction device is provided for sucking the materi al

r enovek HET Nt Edeidad | 11Hg BRe c¥PPHY- of the at | east one groove.
Furt hernore, an apparatus can be provided for_drying the at |east one
groove bef ohe FEFHY TRV BIONRASTOPRR: phipe Thi tHIIfoF exbhpre, deanchels
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devi ce. addition, a device for winding at |east_one pipe can be
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bl ock @MB@@@dapar@h%@h bdi @Ja@eamahea cabnl @rr@n@@m@rxbt eét edoi 8avocated in
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are di sposed on preferably s prope I carriage. Suc ayi ng
appar ayusovekesvingpassitbteatdibdyycoriespohdi ngrpepesetpbionecsi vhag
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in, or

Advantageously, a suction device is provided for sucking the

material removed during the milling or cutting of the at least

one groove.

Furthermore, an apparatus can be provided for drying the at
ieast one groove before laying the at least one pipe which, for
example, can be formed by supplying the exhaust gases of a mo-

tor-driven milling or cutting device.

In addition, a device for winding at least one pipe can be
provided with so-called cutting protection fibres, which at
least one pipe is laid in the groove or in additionally disposed
grooves parallel thereto. The cutting protection fibres wrap
around the milling or cutting tool and block this or at least

indicate that a cable to be protected is located in the bed.

Advantageougly, all the components of the laying apparatus
are disposed on a preferably self-propelled carriage. Such a
laying apparatus makes it possible to lay corresponding pipes
for receiving optical cables at relatively high speed. For exam-
ple, speeds in the range of a few meters per minute can be
achieved in practice. The optical cables can be introduced sub-

sequently into the at least one pipe, preferably blown in, or



- 14 - they can theoretically be already disposed in the at |east one pipe
before | ayi ng. The present invention is explained in detail with
reference to the acconpanying drawings. In the figures: Fig. 1to
Fig. 6 show various exanples of pipes.for optical cables introduced into a
solid bed using the present nethod; Fig. 7 shows a schematic diagram
of an embpdiamnthebraciaylhg lappalatady dispos&idgin8tshowms adeaehbodenent of

a mlling or §Utti£ devi ce of an apparatus according to the invention for
i nt r o ig”at T eastY i@ pi pe for at |east one optical cable into a solid
bed;

The present invention is explained in detail with reference

to the accompanying drawings. In the figures:

Fig. 1 to Fig. & show variocus examples of pipes for optical

cableg introduced into a solid bed using the present method;

Fig. 7 shows a schematic diagram of an embodiment of a lay-

ing apparatus;

Fig. 8 shows an embodiment of a milling or cutting device of
an apparatus according to the invention for introducing at least

one pipe for at least one optical cable into a solid bed;

Figs. 9 and 10 show two examples of preferred embodiments of

a pipe which is introduced into the groove;

Fig. 11 shows a schematic view of a case of application in
which the optical cables are guided in a corresponding pipe to a

house;

Fig. 12 shows a cross-section through a pipe laid cn a rocad

for receiving optical cable;

Fig. 13 shows a further embodiment of a milling or cutting
device of an apparatus according to the invention for introduc-
ing at least one pipe for at least one optical cable into a
solid bed;

Fig. 14 shows a variant of a groove for laying at least one

pipe for optical cable in a solid bed;

Fig. 15 ghows a suitable milling or cutting tool for produc-

ing the groove according to Fig. 14; and

Fig. 16 shows another variant of a groove for laying at
least one pipe for optical cable in a solid bed, wherein cutting

protection fibres are additionally provided.

Figures 1 to 6 show in cross-section grooves produced by
various process variantg according to the present application
for receiving at least one pipe for at least cne optical cable

in a solid bed.



Figs. 9 and 10 show two exanpl es of preferred enbodi ments of a pipe which

I's introduced into the groove; Fig. 11 shows a schematic view of a
case of application in which the optical cables are guided in a
correspondi ng pipe to a house; Fi.g. 12 shows a cross-section through
a pipe laid on a road for receiving optical cable; Fig. 13 shows a

further embofiueatl odhews 4 | dRgovE Lumwirﬂggdewcbcgup@oﬁ@m@p@t@pyﬂaccmdi ng
to the invention for introducin | east one or at_ | east one optical
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protection fibres are additionally provided.
entire groove 1, but in any case the at least one supporting

step 1'' is disposed within the solid bed. Since the groove 1 is
used preferably but not exclusively for the temporary introduc-
tion of a cable, the depth T of the groove 1 can be selected to
be, for example, 150 mm and the width B of the groove 1 £ 60 mm
can be selected teo be intentionally low in order to alsc keep
the laying expenditure low and achieve a relatively high laying
speed. The groove 1 ig used for receiving at least one pipe 2,
in which at least one optical cable 3 can be introduced. After
laying the at least one pipe 2 in the groove 1, the friction be-
tween the pipe 2 and the side walls 1' of the groove 1 can be
increased by introducing granular material 4 or the like into
the grocove 1. The granular material 4 or the like has a grain
size which enabkles the granular material 4 or the like to in-
trude at least in part into the gap formed between the outer
side of the pipe 2 and the side walls 1' cof the groove 1, which
leads to a fixing of the pipe 2 inside the groove 1. In thig
way, emergence of the pipe 2 of its own accord from the groove 1
is prevented before any fixing with a corresponding filler mate-
rial 5 is made. The example shown comprigeg a hardenable filler
material 5, for example, a two-component adhesive which is in-
troduced in liguid or viscousgs form intoc the remaining volume of
the grcove 1 after laying the at least one pipe 2 and is then
hardened possibly with the assistance of warm ailr to accelerate
the drying process. As a result of the at least one supporting
step 1'' according to the invention in the groove, forces, ex-
erted on the filler material 5 for example by a vehicle driving
over the bed, can be led off into the bed and the pipe 2 and
conseguently, the optical cable 3 laid therein can be protected
from inadmissibly high forces. Naturally, one supporting step

1'' can also be provided only in one side in a side wall 1' of



Figures 1 to 6 show in cross-section grooves produced by various process
variants according to the present application for receiving at |east one
pi pe for at |east one optical cable in a solid bed. - 15 - Figure 1
shows a groove 1 having two support[ng steps 1" in each side wall |’
resulting in a substantially T-shaped &éross-section of the groove 1. Such a
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suitably roughened so that emergence of the pipe 2 of its own

accord from the groove 1 is prevented or rendered difficult. The
remaining volume of the groove 1 can then be filled again with a
hardenable filler materisl 5. Furthermore, an additional groove
9 is disposed in each supporting step 1'' of the groove 1, thus
forming a type of thrust bearing. The hardenable filler material
5 therefore holds together the groove 1 by means of the webs
formed between the groove 1 and the additicnal grooves 9 in the
horizontal direction transverse to the course of the groove 1
and prevente tearing of the bed, if, for example, the bed, e.g.
the asphalt surface is cut through by the groove 1. The groove
1, the supporting steps 1'' and the possible additional grooves
9 need not necessarily have a substantially rectangular cross-
section but can have various shapes. In any case, in the embodi-
ment according to Fig. 3 or a similar variant, the groove 1 is
held together or intermeshed by a hardenable filler material 5,

a prefabricated filler material 6 or a suitably shaped pipe 2 or



t he groove 1 so that the groove 1 has a cross-section in the formof an
inverted "L" (not shown). The surfaces defining the supporting step 1" need
not necessarily enclose a right angle. In the variant according to
Fig. 2, the pipe 2 introduced into th groove 1 is also fixed wth a
granular material 4 in the groove 1 anJ t hen however, a prefabricated

fill erchatieihalof cloappistny elassiveree sol tHenabvertsal of sthasgrovedein. t he
remai ni ng volume of the groove 1. The filler material 6 can be pressed or
roll ed intord hehgreoveadr anckse31i:5g oo tihey suppoatpﬂge st epstH"aofride groove
1. The filler material 6 can ured so t hat ?e friction_at the side
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strips 8 can be configured in different ways, for example, they
can have X-shaped, zigzag-shaped or the like cross-section. If
the pipe 2 is formed by a cover strip 8 having a cross-section
in the manner of an inverted “V”, destruction of the pipe 2 or
the optical cable 3 running therein, in particular by pointed
cbjects such as, for example, nails, can be effectively pre-
vented since these pointed objects are deflected by the cover

strip 8 having a roof-shaped cross-section {(see Fig. 9).

Figure 7 shows a schematic diagram of an apparatus according
to the invention for introducing at least one pipe 2 for at
least one optical cable 3 into a solid bed. The at least one

groove 1 is introduced into the bed by means of a milling or



In the variant according to Fig. 5, after introducing the cover strip 8, an
elastic or solid filler material 6 has been inserted into the renaining

vol une of the groove 1. The variant according to Fig. 6 shows a pipe
2 whose cross-section substantially cqrresponds to the cross-section of the
groove 1, that is in the exanple shown,™ a T-shaped pipe 2 in which a cover
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Figure 8 shows an embodiment of a milling or cutting device
10 for producing a groove 1 having two lateral supporting steps
1'', as indicated in the lower part of the diagram. The cutting
or milling device 10 consists of three gaw blades 30, 31, 32
which are spaced apart from one another by corresponding disks
33, 34. The middle saw blade 30 has the largest diameter and is

used tc form that groove 1 in which the at least one pipe 2 is



Figure 8 shows an enbodinent of a mlling or cutting device 10 for
produci ng a groove 1 having two | ateral supporting steps 1", as indicated
in the |ower part of the diagram The cutting or mlling device 10 consists
of three saw bl ades 30, 31, 32 which %@e_spaced apart from one anot her by
correspondi ng di sks 33, 34. The m ddl € saw bl ade 30 has the | argest
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or thesbiketneéh paehbodés, -3 example, the installation of correspond-
ing lines for a traffic control system. The lines for forming a
traffic control system can also be integrated in the upper re-
gion of a pipe 2 configured in this manner. Such a system can be
used for the orientation of motcor vehicles and for combination
with a navigation system. Naturally, in addition to the pipe 2
for receiving optical cables 3, other lines can also be laid
loogely in the prefabricated groove 1 and then closed with a
filler material 5, 6 possibly with interposed cover strips. A
cover strip 8 is integrated in the pipe 2 and configured in a
roof shape or in the form of an inverted “V”. In addition, dou-
ble-sided acdhesive tapes 19 or adhesive layers can be disposed
on the underside, the side surfaces and alsoc the upper side of
the pipe 2, by which means the pipe 2 can be secured in the
groove 1 buf also on other objects 1f the pipe 2 is laid outside

the groove 1. Prefabricated lugs 20 or the like, in each of



which a hole 21 is provided, can be arranged on the upper side of the pipe
2, preferably at regular intervals. Such lugs 20 can be used to fasten the
pipe 2 for receiving the optical cables to specific objects. For this

pur pose, for exanple, wires, cords, or,the |like can be passed through the
hol e 21 and the pipe 2 can thereby be:% stened to specific objects. Should
t he | ugisi2@ achobe reqls retdovidédt echarbei araapypé 2ndtBpogspdetrnsadgroove
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metal gnd f9igsahetynconngched to the roadway F and/or the pipe 2.

Figure 11 showg an application of the method described with
the aid of a corregponding pipe 2 when providing a household
with a connection via optical cable. The pipe 2 runs in a road-
way F in a correspondingly fabricated groove 1 as far as in
front of the house of the household to be supplied. In the exam-
ple, shown the pipe 2 is guided from the end of the groove 1 in
the roadway F along the wall of the house H and is fixed there-
fore, for example, by means of a double-gided adhesive tape 19
(see Fig. 9) or by means of fastening elements 22, 23 (see Fig.
10) such as nails or screws arranged through corresponding pas-

sages 22, 23 (see Fig. 10) in the pipe 2. In this way, a corre-



Figure 13 shows a nodified enbodinent of a mlling or cutting device 10
conpared with Fig. 8 for producing a groove 1, wherein the two | ateral
supporting steps 1" are configured to sl ope downwards towards the outside.
This is achieved by correspondi ng oqt%h_an/blades 31, 32 of the mlling or
cutting device 10. As a result of the outwardly sloping supporting steps
1", afgesndihdi @gppliihof tht|esusdheldakioh (o showagpdheiggoaxeal is held
togetgg{ %g t his and greakin up, for exanple, by frost or in the case of
cutti mg-R7 ot PRe™RYFi BPREFYis prevented. The angle of the slope of the
supporting ste 1" _can be selected in various ways. _In addition, the
supporting %I%%fEY heed %%tsﬁﬁ%%s%aFI?ﬁsb%e?T%ﬁnb%? B #eSR A ct¥ed or

di fferefda prgf i Feohnwhi€8Sa SELHe 0N. is laid FbYUERe 14uphovs apotherryadi ant
of a groove 1 in a solid bed, wherein the lateral supporting steps 1", as
in thé”@ﬁb%dfh%}ﬁ‘i’u%c%%]?ﬁ’r%t%%gF?g?rci%Y@sIop%U%%t%\a?Hf@gﬂ%ﬁn%Y € In

addi t i e dOr§ Ur BT e85 @PBe 11 % €gRbEPe a82hACPT OV Hede Whih 88 ontmardly
downwardly sl oping profile. This shape of_ the groove 1 can_be produced

rel at | 9452 eb3TPyEhpr 6P2AUBY yFi nfBReSoPEPEE i oRCHISTRYSAS UPE aBPY R ERped

”I"ig&r@ieéﬁiéﬁﬁg dgvige é@sén@f_a'pg%e'zSbgﬂﬂ)enAEﬁ@rr&Q&% Atojeast one
pi pe f I I I he part of the groove | ocat ed

or_optical cable or the like, tt .
above &R Sipporitngsstepediens 9| Peaviie hcarfesPerdhag ereage sshaped
eXanpl & o 0- £0MPORERL1 AANESI YEOE DLILEEN,LAS 2 £osublcObilNgrsLopi ng
sections Iin the supporting steps 1" and the additional steps 1'™, the
fillerthmteptbtal eagbbe draghintotideree gndoler lexygetdercamdloravent s any
br eaki i o] I Ltion, st t : - p i he
A e S i s s S LA R A i
filler2érat@nilad Baboitheedof o bddf Eanehe mehéevels swchhes exBopl axym-
enbodi t t e S e r di hg shaped

ar adath oHs SURRCHG DRCtREeY diert oAbl Cof rEerTof SrhbRePeR Lttt

Fi gur erdgdwdmows and éxenpharyipsbddi nent of a milling or cutting tool 10 for
produci ng such structures in the side walls 1' of the groove 1. Cutting
edges 37 arkiguowi dedsloows e modd figd oemicod imemgt todl a 10 httog dbngetio- t he
struct@res.dT@ecgiibinngQIg&t%igg ﬁgol Ofi§ r ot &ggnabgutraosg t 35 and
IS guidﬁﬂgsd%s%antial?y RorTZont & Y Thr ug% the previ%usl% ¥3bricated

gr oovewterdoh utlat | ywo ol heerst racppoesinansadse be' paoducedfigutdé sodde
walls 1 of the grogQve_1 using different mlling,or cutting tools, which
br i ng SHAE AR TRBTGYCHEHIE ST EHE CORREOE! ohPbBrhReRCFIFIED HarErtEF 6 and
sol i d deshding oubegusewlbl shewsaa, skpi barteabadi veng of eugtoayedd, as
Fig. 14, wherein pipes 3% in mh%ch so-cal#ed utting protection fibres 40
run, af€provi dedl #nsTaR tnet f FIT ePUEREP Al SEPPHY hEgPobye™d BrePhsi de
the fidler apteri al1bing adehtsonal iyrprovédes: gsoones SBowdhesrecutting
protection fibres 40 wap around the mlling or cutting tools when

at t enpIFPg ¢ o ¥ PRIJuGRIEHRSHr BYvER 1St 3Rt REFEGIRA WonpoREnt¥aBPLPosed

t her eimy aneo bt 06k {Ri Bner cadel 8aSEust 9nGl chhatigR €8BIl 8o1 54l BEAL edsin the
solid bed. The _pipes 39 with the cutting Erotectlon fibres 40 can be
ar r angeeE Rt e Pt uFari 8y9o6e <hi thel elreeaPf ohlei RYPHRrEhRIf FFERP taterial 5.

Addi tionalhy g&1abteanahi velyole LALSs. theahhhtebnMEgEl 8hpBoPting
prefabricated filler material 6 can al so be suitably coloured and"the route
t her ebyt&Ri ¥ Abl Yeadr Rel. DPReASWHF kY nBSohlehelybl FaAnbRAVE akt ERYVER P5

therehy; drawont opt-hes Ppti Gal 685 -section.

Figure 14 shows another wvariant of a groove 1 in a solid
bed, wherein the lateral supporting steps 1'', as in the embodi-
ment according to Fig. 13, slope outwardly downwards. In addi-
tion, twe further steps 1''' are also again provided with an
outwardly downwardly sloping profile. This shape of the groove 1
can be produced relatively easily, preferably in one operation

using a suitably shaped milling or cutting device 10 (not



- 23 - ble 3 running in the groove 1 and any danage to the optical cable 3
can be prevented. The afore-nentioned cover strip 8 can also contain such
cutting protection fibres 40 or consist of such fibres. The groove 1
produced in the bed is used mainly but,not exclusively to receive at |east
one pipe 2 for optical cable 3. hbtura?ly, t he groove | produced can al so
be useghdwi) I eELt &t NDayiid aus Diher dhdesips 2 heotidker fosl vagbbaisopur poses,
for ex le, the afore-nentiogned traffic control system. - 24 -

Qﬁg I1ke, the part OE éke groove 1 fbcateé above the supporg%ﬁg

step 1'' is filled with a filler material 5, for example, a two-

component adhesive or bitumen. As a result of the sloping sec-

tiong in the supporting steps 1'' and the additional steps 1''',

the filler material 5 accordingly holds the groove 1 together

and prevents any breaking of said groove. In addition, struc-

tures can be provided on the side walls 1° of the groove 1, by

which meang a better connecticn of the filler material 5 to the

s0lid bed can be achieved. In the exemplary embodiment shown,

these structures are formed by correspcendingly shaped gradations

running in the lengitudinal direction of the groove 1.

Figure 15 shows an exemplary embodiment of a milling or cut-
ting tool 10 for producing such structures in the side walls 1°
of the groove 1. Cutting edges 37 are provided on the milling or
cutting tool 10 according to the structures. The milling or cut-
ting tool 10 is rotated about a shaft 35 and is guided substan-
tially horizontally through the previously fabricated groove 1.
Naturally, other structures can also be produced in the side
walls 1' of the groove 1 using different milling or cutting
tools, which bring about an improvement of the connection be-

tween filler material &6 and solid bed.

Figure 16 ghows a similar embodiment of a groove 1, as Fig.
14, wherein pipes 3% in which so-called cutting protection fi-
bres 40 run, are provided inside the filler material 5 in the
groove 1 or inside the filler material 5 of additionally pro-
vided grcoves 38. These cutting protection fibres 40 wrap around
the milling or cutting tools when attempting to cut thrcugh the
groove 1 together with components disposed therein and block
this or at least signal that a cable is located in the solid
bed. The pipes 39 with the cutting protection fibres 40 can be
arranged at a plurality of suitable locationg ingide the £iller
material 5. Additicnally or alternatively to this, the filler
material 5 or prefabricated filler material 6 can alsc be suita-
bly coloured and the route thereby suitably marked. When working

on the solid bed, attention is thereby drawn to the optical ca-



1A nethod for introducing at |east one pipe (2) for at |east one optical
cable (3) into a solid bed wwth the aid of a |l aying device, wherein at

| east one groove (1) is mlled or cut in the bed and the at |east one pipe
(2) is inserted in the at |east one grqQove (1), characterised in that at

| east one side wall (1') of the at I"edst Tone groove (1) is configured with
a stepp(d"3 f@ﬁnﬁl}@pﬁﬁttﬁ@ ré@{réei aad eahdl adbhag®) cobynyhbehiedt ecal ayi ng
t he at Ieast one pipe (2) t ossi bly remai ni ng_vol ume of each groove (1)
is fillPed,> cﬁa%.?ﬁp%r?@ﬁn?%@ne %c%%?ﬁ?n@@¥Bl?ﬁ%dg?%B%€ %ﬁ§192 9%e net hod
aCCOfdaDQotébﬁ%éﬂﬁﬁémcﬁh@uﬁﬁlﬁél§§Qté@tl@ﬁtfb@%@ssudeofﬂébﬁsiét)oﬁf the at
| east one groove (1) are configured with a supporting step (1"), resulting
in a s&BSeahtPBeFy T-shaped cross-section of the groove (1). 3. The nethod
according to claim1l or 2, characterised in that in the at |east one
suppor ti ng BreEiacye ah RHATEFemal gFaoveeq 03 s dsed | Tatnby BWE FOL a8%t east
one side,yallifleg pi-ea6l af_owgs&l&m ﬁlggezn%bogp@%ﬁde:alglé03any one
of clains 1 to 3, characterised in that the at |east” one groove (1) having
a mndtﬂa%¥§ﬁxﬂynn¢%en§¥@@ﬁeol En@dﬂ%@@h@a%eﬁlsg bhesaet hol HEedrding to
any onsagio&é 0Bl 19ads SPaEﬁétfikéeﬁoiﬁr‘v&{‘%u&hﬁué%vb&ééonf&?t ueen_the at
| east one pip ? In the at | east one groove and’ the side walls
(1) o@l@hetbm $é@$¢ bhet jpoedettaffic tockrasedysbemhat energence of the
at | east one pipe (2) of its own accord fromthe at |east one groove (1) is
prevent ed.



- 25 - 6. The nethod according to claim5, characterised in that after

| ayi ng the at | east one pipe (2) a granular material (4) or the |ike having
a grain size of 0.4 to 1.5 mm preferably rubber granular nmaterial, is
introduced into the at |east one grooyg (1), whereby a wedging of the at

| east one pipe (2) inside the at Ieast one groove (1) is brought about. 7.
The met hod according to claim5 or GLAEMaracterised in that the outer side
of the at |east one pipe (2) is provided at least in parts with a
friction-enhancing coating (7) or friction-enhancing elenents or is
roughened. S. The nethod according to claim7, characterised in that be-
fore layi ng trectatd Iﬁe:a:stix@xmqulqgmq At ireddie ate lpEse Ohe froove [djstthe

at | east one CCFEI)’E'I‘tgl(Z%)]a 5 ed. ;‘Eat?soo 24ding whi,ch has :‘&i Sf

friction-entd H-enHanc| ng el enent the outer
side or is Jraq,ug’@nm:lrl& 'ﬁbtmm@irhwt aIEE(B’tdlcﬁtgatg)rcanye ofte) ofs ahﬁllmd ot o 8,

char act o o=, 11, Ut il ool W00, L 158, 008 P Al SOUETLRUT 1P
the at least cone groove (1), characterised in that at least
one side wall (1') of the at least one groove (1) is config-
ured with a step (1'') for supporting a filler material (5,
6), by which after laying the at least one pipe (2) the pos-
gibly remaining volume of each groove (1} is filled, or a

pipe (2) formed according to the groove (1).

2. The method according to claim 1, characterised in that both
side walls (1') of the at least one groove (1) are config-
ured with a supporting step (1'7), resulting in a substan-

tially T-shaped cross-section of the groove (1).

3. The method according to claim 1 or 2, characterised in that
in the at least one supporting step (1''} an additional
groove (9) is milled or cut in at least one side wall (1')

of each groove (1}.

4. The method according to any one of claims 1 to 3, charac-
terised in that the at least one groove (1) having a width

{(B) £ 60 mm is milled or cut in the bed.

5. The method according to any one of claims 1 to 4, charac-
terised in that the friction between the at least one pipe
(2) ilaid in the at least one groove (1) and the side walls
(1'} of the at least one groove {1) is increased so that
emergence of the at least one pipe (2) of its own accord

from the at least one groove (1) 1is prevented.



10. The method according to any one of clains 1 to 9, characterised in that
t he possibly remaining volunme of each groove (1) is filled with a
hardenable filler material (5), preferably biologically degradabl e and

wat er - sol ubl e two-conponent adhesive. 2k1.. The nmethod according to any one
of claimse 1 to 9, characterised in that the possibly remai ning vol une of
each groove (1) is filled with an elastic and/or solid filler material (6).
- 26 - 12. The nmethod according to any one of clains 1 to 9, characterised
in thaé.t hérlmer: os%tlscettampmimmet@tﬂ@bmw on@h@r@@t@;se@hmhﬁl@t i Enﬁ-r oduced

k3o P R A {4l 000 B PP

substant|al?y corre Cross ion o eas ne groove
(1). 13. The ntdtﬁo]ch}mdm'\dlm_:g 4 ogchmlnell2e chab atteri $edl mm, tpree fetnbat

| east one pi i bl mnth he, ¢l a d|n i | ued_jnto the oove
(1). 14. The &ﬁ%‘%?ﬁg%%oafrdﬂn% %l%iny ‘]()%e of " ¢ a?errcé %ﬂ?g i%e g%air]ac erised
in that theoﬁ@ deaste ofe) gnﬂ@ame%ﬁ)atwgmgimg of t th4 het aledeastneoneipe

t 1" t I bl ad
(30 31, " 32) RO Gt o BT et FHBTY® abol mi { GF BOB- SRV ST o1 ably

in a wet nethod

7. The method according to claim 5 or 6, characterised in that
the outer side of the at least one pipe (2) is provided at
least in partg with a friction-enhancing coating (7) or

friction-enhancing elements or is roughened.

B. The method according te claim 7, characterised 1in that be-
fore laying the at least one pipe {(2) in the at least one
groove (1), the at least one pipe (2) is provided with a
cladding which has a friction-enhancing coating (7) or fric-

tion-enhancing elements on the outer side or is roughened.

9. The method according to any one of claims i to 8, charac-
terised in that after laying the at least one pipe (2) a

cover strip (8) is laid in the at least one groove (1).

10. The method according to any one of claims 1 to 9, charac-
terized in that the pogsgibly remaining volume of each groove
(1) is filled with a hardenable filler material (5), pref-
erably biologically degradable and water-soluble two-

component adhesive.

il. The method according to any one of claims I to 92, charac-
terigsed in that the possibly remaining volume of each groove
(1} is filled with an elastic and/or solid filler material

(6).



15. The method according to any one of clains 1 to 14, characterised in
that the material renpoved during the mlling or cutting of the at |east one
groove (1) is sucked off. 16. The nethod according to any one of clains 1
to 15, characterised in that before |aying the at |east one pipe (2), the
at | east one groove (1) is dried preferably with warm pressurised air. 17.
The met hod according to any one of clains 1 to 16, characterised in that
the pipes (39) are laid in the groove (1) or in additionally disposed

gr oovesz ( 38Thai hhthotit angopdbhectpoanti bnesofdyiaims2Y £0l18, Anhappar at us

for introducing at least_on ipe (2)_for.at |least_on lL.cal _cable (3)

into a soli%eﬁg ?éc%ﬁpg?%anhg §¥?%?n8@§£l§ﬁt?fnéﬂﬁe%gcgg%ig)O?%rgﬁg?Iing

or cutting &at)| easichnesginoved(dydi inthethedaanteatt| east gonevdr ym (11)
possibly together with a cladding substantially corresponds

to the cross-section of the at least one groove (1}.

13. The method according to claim 12, characterised in that the
at least one pipe {(2), possibly with the cladding, is glued

into the groove (1).

14. The method according Lo any one of claims 1 to 13, charac-
terised in that the at least one groove (1) together with
the at least cne supporting step (1'') is milled or cut with
at least one circular saw blade (30, 31, 32) having a diame-
ter of preferably 400 mm to 500 mm, preferably in a wet
method.

15. The method according to any cne of claims 1 to 14, charac-
teriged in that fhe material removed during the milling ox

cutting of the at least one groove (1) is sucked off.

16. The method according to any one of c¢laimg 1 to 15, charac-
terised in that before laying the at least one pipe (2), the
at least one groove (1} is dried preferably with warm pres-

surised air.

17. The method according to any one of claims 1 to 16, charac-
terised in that the pipes (39) are laid in the groove (1) or
in additiocnally dispoged grooves (38) with cutting protec-

tion fibres (4).



on which the at |east one pipe (2) to be laid is wound, characterised in
that the mlling or cutting device (10) is configured for mlling or
cutting at |east one groove (1) having a step (1") for supporting a filler
material (5, 6) or a pipe (2) formed accaqrding to the groove (1) in at

| east one side wall (1') of the groove (1), and possibly conprising a

devi cel$ 12)Afoapparabdaciay antirdofleringt @ki dka¢h, 08 pPhpe (RAe possébly
remai ni ng v e . o) ) 9 e.a t ac .Ng. | ai m
18, charactg%#£€d8$% ?ﬁg%g%ﬁéxﬁ?§%ih%}o%nggt?iﬁgféév#%%’(§§§8#gglégl%ing or
cutting at hehlingner grooveng ldehive ngl ¢ espect nvkl ynoner sappoiny ngt st ep
(1") in each_side wall_ (1 the groaove.(1).is_configured for f I ng a
groove (1) %%%%go%es%%é?%%tféﬁlﬁn -s%ap%% %%%s%gsg% %%n?naoar*%e?%g%aratus
accordi ng tonclklaiohl8heratl9lexdaract epised(2n thabet heidi L& wguoé, cutting
device (10) _jis configured, for. mlling or.cutting an_ additional ve (9)
' the SuppOPEFAGSTERTIH) To bt TBdBt  biad sPHechAr 1og 195 b=t RROEr Sove
(1). 21. Theoapparabfistaecofdi hgytor abyronegoftclaiss dBet gradbyve (1)
characterised in that the niIIiP or cutting devic 10) is configured for
T ing o GUYIPRGRabtBabl’ ohet OF COVRPTLT RAVE NG LLGF GER-CEI80 i i ¢ he
bed. 22. Therappaipéus2 ACESFEkAGatOoBAYNONEo0thEl §1-8Bvd8 (1D 24, at least
characterised in , that a devgce for increasin? the friction between the at

| east one pPPR FiYeatidlthel sl dot wellf sI¥a°yeof 1) . 3B possibly compris-

ing a device (12) for introducing a filler material (5, 6)

into the possibly remaining volume of each groove (1}.

19. The apparatus according to claim 18, characterised in that
the milling or cutting device (10) for milling or cutting at
least one groove (1) having respectively one supporting step
(1'") in each side wall (1') of the groove (1) ig configured
for forming a groove (1) having a substantially T-shaped

crogs-gection.

20. The apparatus according to claim 18 or 19, characterised in
that the milling or cutting device (10) ig configured for
milling or cutting an additional groove (9} in the support-
ing step (1'') in at least one gide wall (1') of the groove
(1) .

21. The apparatug according to any one of claims 18 to 20,
characterised in that the milling or cutting device (10) is
configured for milling or cutting at least one groove (1)

having a width (B) = 60 mm in the bed.

22. The apparatus according to any one of claims 18 to 21,
characterised in that a device for increasing the friction

between the at least one pipe (2) and the side walls (1') of



the at | east one groove (1) is provided, so that energence of the at | east
one pipe (2) of its own accord fromthe at | east one groove (1) can be
prevented. 23. The apparatus according to claim 22, characterised in that
the device for increasing the frictiogpgbetween the at | east one pipe (2)
and the side walls (1') of the at |east one groove (1) is forned by a
netering déitef oMt FPTE al Fontaipiervids), o Ehajr fitgEFeft eri al

(4) or the dd @e%tf@gs@fsﬁg d NGt her atc d east %f&p@f&r@)uh@ granul ar
mat eri al rA;zﬁor the Ii ke, havi ng a grain size of 0.4 to 1.5 nm preferably

rubber grantfaRs @ BROIVR r huceRl iR rderted east one groove (1). 24.
The apparatus according to claim 22, characterised in that the device for
increasing the friction between the at |east one pipe (2) and the side
walls (1') of the at |east one groove (1) is formed by a device for

provi dihg tHee ARRarai@ge atconding teastadne2di p@h%nze}c%@ri%fa%tm ntlpalf t s

wWth afri CE}‘F]é)rHee\Pi@é‘C cg,rg cgltéé%lﬁ {d CE00: £banci ng. el ée@s@r for

rougheni ng the outer appar at us according to ¢ a| m 2
char act er i sue |pﬁpmat2kh@1®ethe:esidﬁ watkeabl hy ehetle izt i redetowen the at

[east ‘one ping.(2) and £ he,sjcle well 5,dde )l dhe AL | epstc g aroos, (1

is formed or pI’OVI e at ast ‘one pi pe
cl addi ng, Whiccxifnttmm@rf fil:llmalmmtm@noaatﬂgliﬂ) or dritche ohtlemhastci ng

el enents o out e de or s e . The Appar at us cording to
any one of Ih# ai e ﬂ%g rfé’ﬁ a%:t?:g%]%%g T t Q h ppar% an&fﬁ%)m‘? or

wi ndi ng at teasil ohk) omwetrhathlm,(&javmg)ra)vgmm svgeho@ato least brie cover
strip (8) Ism,l af)Zde erai:?fy rullai:?eazstg:?a{]z?u L QOVES $ e ALEL QLA ;5 8% 5

ar least one groove (1).

24. The apparatus according to claim 22, characterised in that
the device for increasing the friction between the at least
one pipe (2) and the side walls (1') of the at least one
groove (1) is formed by a device for providing the outer
side of the at least one pipe (2) at least in parts with a
friction-enhancing coating or friction-enhancing elements

(7) or for roughening the ocuter gide.

25. The apparatus according to claim 22, characterised in that
the device for increasing the friction between the at least
cne pipe (2) and the side wails (1') of the at least one
groove (1} is formed by a device for providing the at least
one pipe (2) with a cladding, which has a friction-enhancing
coating (7} or friction-enhancing elements on the outer side

or is roughened.

26. The apparatus according to any one of claims 22 to 25,
characterised in that an apparatus {15) for winding at least
one cover strip (8) is provided, which at least one cover

strip (8) is laid in the at least one groove (1) after or at



the sane tine as the laying of the at | east one pipe (2). 27. The apparatus
according to any one of clains 22 to 26, characterised in that the possible
device (12) for introducing a filler material (5) into the possible
remai ni ng vol une of each groove (1) -igeforned by a container (16) for a
hardenable filler material (5), preferably a biologically degradabl e and
wat er - sol ubihe tsRiec driphetit EtheiXiad &fd ErsetteriShf W&ie e ¥R7) (Zonnect ed
to the container (16). 28. The apparatus according to any one of clains 22
to 26, characterised in that the possible device (12) for introducing a
filler material (6) into the possible remaining volune of each groove is
formecRby dHeARETDIUSIIFFIAHEI tAstie ARI/OF SrITF 43 167 Haterial (6)

and a devi c& fofcddtrQduci g pal dd ldoys mpterda)i dd) (10t ordhe; alrdpast one
groove (1). 29. The apparatus according to any one of clains 22 to 28,

char act eri sew isn fiHae® B ETidhglOr R iThe sl el ibifed byrat

| east one 43Qre 33y 32) Havd | apBlel; p er Yy, 400 mmto
500 mMm SOWhegcg%?ar at ues glc)cg%i ng té(}gé]ﬁg/cgone o%{:lbrfga]i n{;%)Z ]?%12%,

char act er i Sedrdanathlat i sley it ol cel 28)pisipravivied Hiovladicka gy t he

material remyed qurdng, %%}Jéé‘ﬂqkﬁre %éjé(}?n;gnér{@ gazhétsgia\géo, ane; gy oove

(1). 31. The apparatus according to any one al ns
char act er i sedtamintchateaicapfdr atamrPed S pridwd dezhfainar yi¥ig t he at | east
one groove (1) before laying the at | east one pipe (2).

28. The apparatus according to any one of claims 22 to 26,
characterised in that the possible device (12) for introduc-
ing a fillexr material (6) into the possible remaining volume
of each groove is formed by a device for storing an elastic
and/or solid filler material (6 and a device for introduc-
ing said filler material (6) into the at least one groove

(1) .

29. The apparatus according to any one of claims 22 to 28,
characterised in that the milling or cutting device (10} is
formed by at least one saw blade (30, 31, 32) having a di-
ameter of preferably 400 mm to 500 mm.

30. The apparatus according to any ocne of claims 22 to 29,
characterised in that a suction device (28) is provided for
sucking the material removed during the milling oxr cutting

of the at leagt one groove {1).

31. The apparatus according to any one of claims 22 to 30,
characterised in that an apparatus (29) is provided for dry-
ing the at least one groove (1} before laying the at least

one pipe (2}.



- 30 - 32. The apparatus according to claim 31, characterised in that the
drying device (29) is fornmed by supplying the exhaust gases of a
notor-drive mlling or cutting device (10). 33. The apparatus according to
any one of clainms 18 to 32, characteriged in that a device for w nding at

| east one pipe (39) is provided with cutting protection fibres (40), which
at IeaSI.onﬁh@iigpdfﬁnu$sa¢@@rﬁimgth@ gltoowe3 [ 1) charantaddsed omal that

di sposed gr gov 34 Th pa or dj y e inms 22
to 33, char§% W%ﬁﬁ F%%Pcd%g%%é% Qb é%ﬁ%%gl % %ﬁgag%g%ﬁégably
Self-prope|¢&$b$amﬁI&mﬁbidﬁﬁdrlve milling or cuttlng device (10)

33. The apparatus according to any one of claims 18 to 32,
characterised in that a device for winding at least one pipe
(39) is provided with cutting protection fibres (40), which
at least one pipe (39) is laid in the groove (1} or in addi-

tionally disposed grooves (38).

34. The apparatus according to any one of claims 22 to 33,
characterised in that the components are disgposed on a pref-

erably self-propelled carriage (18).



