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| ayi ng of tubes according'to the fluid-assisted drilling nethod

Descri ption sﬂWﬂﬁWMMWﬁNﬂNWn concerns to a bundle of tubes according to the
precharacteri claim1l and proceedings for the parallel |aying

of tubes accordi ngseha+t he fluid assisted drilling nmethod according to the
precharacterising part of claim 20. Tﬁé*1aying of tubes according to the

so-called horizontally fluid-assisted drilling nethod is used increasingly
to be able to lay tubes or also wires with building neasures as few as
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in the con text of rehabilitation nmeasures, for exanple, furthernore it is
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P 20 ,&t tﬁe ﬂuisc‘i-assfistecs1 drsllﬁng method in a first pass with a boring-flushing head a small

- drilling channel in respect of the crosscut is bored which, controlled by probes, shows
if possible the desired course below a surface. If the first drilling channel is finished
then this drilling channel is enlarged to the needed crosscut dimensions in one or
several passes by the use of respective expanding heads, normally this expansion is

25  carried out during the pulling back of the boring-flushing head after the first pass. For
this the original boring-flushing head is replaced by an expanding head which is mill-
ing at its periphery and expanding the drilling channel by milling in retreat direction.
Therefore water is injected at high pressure into the boring zone, whereby also sup-

plements of so-called Bentonit contribute to an improvement in the drilling behaviour



single drilling events the individual tubes nmust be laid separately with
greater distances to each other respectively. It is problematically in this
way of conbined |aying of several tubes inside such a drilling channel
created by nmeans of the fluid-assisted drilling nmethod that the tubes are
charged on torsion along the laying | ength because ,s of the rotary
movenent of the boring-flushing head and2the expandlng head and therefore
tw st thenselves to each other. On the one hand, this |eads to a strong
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A further inprovenent at |aying of bundles of tubes is obtainable by the
way, that at the rotating boring-flushing head a non co-rotating expandi ng
cone is arranged in so such a manner, that the expandi ng cone expands
during the pulling back the drilling channel generated by the

bori ng-flushing head to the needed crosscut di nensions for -4 the laying
of the bundl e of tubes. The non co-rotatBng expandi ng cone causes therefore
an exact generation of the drilling channel suitable for the pulling-in of
the bundl e tobes ighalwaps taid e defimddnsgatial positireselativBeto edaghidthérsamal tortaeisal-
advantage, that. in a further devel opnent the expandi ng cone presses fl at
agai nst t heWARIPgS-of t he drilling channel s covered with nud and generated
by the boring-flushing head and is supported by these walls and the spati al
posi tion of Thésoletipmafiting objeeton acadrding toothehiaventiononesdiits) géthi regaidatal thezed.
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30 A further eve opmen rov anges s
ar e snald erisanuclomars pesdtaat abelast twistirgeand dorsioas dban ithe individual hebes not

the. al r eadyl el BT Sed W por oL AL FsPe RERDES Yuiitheofy ai nea
at the insiBgthé tHehsurdile bf tiubgs twistsriiself aohsemubk in tiee eHcopaadtiangl pullivg-in
preforns t hl%todg 'drllliingr;] grh]r?e réeccor mgqo%e ﬁu% assisted drilling method, as this happens
during laying of single tubes not fixed to each other. This further development of the
25 invention is of course also analogously transferable to the pulling-in of only one tube
if for example torsion loads would lead to inadmissible or not desirable material lo-

ads.

A further improvement at laying of bundles of tubes is obtainable by the way, that at
the rotating boring-flushing head a non co-rotating expanding cone is arranged in
30 such a manner, that the expanding cone expands during the pulling back the drilling
channel generated by the boring-flushing head to the needed crosscut dimensions for



The devel opnent of the flanges provides, that the flanges are forned
essentially s plate-shaped and are secured to the tubes perpendicular to
the |l engthwi se direction of the tubes. This basic construction of the

fl anges approximately rem nding of clanps for hose pipes or the |like offers
a high strength for the fixation of the flanges at the tubes at

si mul t aneously | ow wei ght of the flanges4and thus only insignificant rise

of the weight of the bundle of tubes in relation to the weight of the
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smal | er di stance o eac ref er et we
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preferably i al sp..het 6 metres. Particularly at the

begi nni rﬁg @Stﬁﬁg}ahﬁﬂbﬁg ai'!"%t%@ﬁn?‘lear at the boring-flushing head with his
rotary novenent it can be inportant, to provide addi -6 tionally
stabilizati briunthm impeoviemedt of tife stalibisatian df mmexmdamanednahe ddllipg chamyr eas

for the fI rill hannel nt
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20 the drilling mud, which penetrates here in lengthwise direction of the drilling channel.
The drilling mud is compressed because of the pressure ratio between the boring-
flushing head and the expanding cone and causes additionally to the surface pres-

sure at the cone surfaces an almost form-fit support of the expanding cone.

There is a further advantage, if there is arranged at least one device for rotary de-

25 coupling between the boring-flushing head and the expanding cone, which decouples
the rotary movement of the boring-flushing head from the bundie of tubes connected
to the expanding cone. Such devices can for example consist of pivot bearings or the
same, which are well known in the field of slings for load suspension devices and
therefore shall not be described here furthermore.

30 A further development provides, that the flanges show dimensions, which are smaller
or correspond at least in sections essentially to the cross-section of the largest di-



Al so iit can be thought, that the flanges can be fixed to the bundl e of
tubes in such a manner, that after pulling-in theminto the drilling
channel the flanges conme to lie in stress-relieving pits driven down from
the surface and can be accessibly dismantled fromthe bundl e of tubes
again. As in the fluid-assisted drilling nmethod often so-called unstressing
pits are provided in certain distances ab-which the arising drilling nmud is
si phoned, at the sane tinme also for exanple in the area of the house
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reused agaip after pullin what the s for the production of the
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is mud entered betwee jacent fl anges agal nst Torsional strain
whi ch possitbgs.can be gui ded across the expansion cone. This is caused in
an advant ageous way by the pressurization of the drilling nud essentially
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recesses atfxehao@apanalammtnmoWnenahrier ing mud hardens also in these ir
regularly forned areas of the flanges and causes an additional formfit

support of Aﬁeemgntoﬁromﬂ%g,s tl'ia@ thg(?la%gg a?é atrg?mggé a}rrfgees%(mtially regular di-
stances at the tubes on behalf of forming the bundle of tubes. By this essentially
25  even conditions can be achieved by the flanges with regard to the stabilization of the

bundle of tubes along the complete length of the bundle of tubes.

Also it can be thought, that the flanges near to the expanding cone are arranged in a
smaller distance to each other, here preferably essentially between 0.5 - 2 metres, as
in the pull-in direction further behind the expanding cone, here preferably essentially
30 between 3 - 6 metres. Particularly at the beginning of the bundle of tubes near at the
boring-flushing head with his rotary movement it can be important, to provide addi-



~s The invention concerns furthernore to a procedure according to claim 20
for the par allel laying of tubes by nmeans of a trenchless |aying according
to the fluid-assisted drilling method, in which in a first drilling process
one drilling channel is generated and during the retracting novenent of the
boring-flushing head this drilling channel is expanded and in this process
a bundle of tubes is retracted into the-€@rilling channel. Zo This can of
course be especially a procedure for the laying of a bundle of tubes ac

cordi ng cl aionally s&bﬂlhaﬁ’orgwﬂehe supdief duties ard PrRvRieosRitidnal slyort arebd #6r
during the tF‘e tractloE of the roE%t Irf@'a bor i nlg?fl ushi ng head and expandi ng
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channel . | ncatr&yl@twmtlbﬁalfwmuhgrmét%wﬁésqaﬂm@tre%@hhbIonrmlail@ésces in form of
an expandi ng cone, es peci al an expandi ng cone according to claim?2, and

flanges for,the connectio f e _tubes t abund tub eci IIy
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consi sti ng fedm s Blndé afmgga gnof bearing tensile forces are pulled in,

pr ef er abl y tubes made of metallic materials and/or tubes nmade of synthetic
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apportioned on appropriately many usages.

Further stabilization of the bundle of tubes within the drilling channel can be achieved

20 by that in the flanges openings in the region of the flanges surrounded by the tubes
are provided in such a manner, that mud generated by the boring-flushing head can
enter the space between two adjacent flanges and essentially body it out. Especially
if to the drilling mud, as usual in the fluid-assisted drilling method, so-called Bentonit
is added, then the bundle of tubes is additionally supported by means of the drilling

25 mud entered between the two adjacent flanges against torsional strain which possibly
can be guided across the expansion cone. This is caused in an advantageous way by
the pressurization of the drilling mud essentially in this space which stabilizes the
bundle of tubes on behalf of its spatial position to the surroundings.

Furthermore is to start out from that the outer edges of the flanges are supported by
30 the walls of the drilling channel formed by the expanding cone in such a manner, that



Anot her enbodi ment provides, that the tubes of the bundle of tubes as for
exanple at netallic tubes are manufactured of single bar-shaped tube
sections and than to gether with the fixing of the bar-shaped tube sections
the flanges are pre-assenbl ed before the pulling in. 20 A particularly
preferential enbodi mrent of the bundle of tubes according to the invention
as well as the procedure according to thé-invention shows the drawi ng. It
is shown in: Figure 1 - an arrangenent of a bundle of tubes according to

t he i nvent ithe flahgds anldliite lmarelo fikeditoless durl‘r@rtgeqbutliogiidnbBtheZtﬁmEHegtbfrtebé‘s area
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head 5 in f of, an ex anslon head, whi¢ch is connected to an respecti ve,
oAnath fep
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t hat the roeguipriyiarredrareas ot the flanges shnd nausescarcadditianaé farmefitisugparit obthei on

19 is t_rans%ﬁ{dgﬁgfhtngés f?\rthgggeafaéfrtﬂe”ﬁgngﬁe% t he expandi ng cone 4 placed behind

t he device evil ces otary decoupling are for exanple

vari ously kfavERIRIR éd?\%e er e{nﬂré I&gﬁW @do?d?g%}ftfclgm%%r the par-

mechani cal ggl neeri ng an ore s ere urther exp I ne
ei t her. Behiliedilaying ofelubes b@ rheans ofea rt@nahlyssjlaNmpaamgilmméo the fluidiassintedn
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by means of a device for rotary decoupling and the bundle of tubes is pulled through

25 the drilling channel supported in constant spatial position of the tubes to each other
and to the surroundings by means of stabilizing devices inside the drilling channel. In
this way in further development stabilizing devices in form of an expanding cone, es-
pecially an expanding cone according to claim 2, and flanges for the connection of
the tubes to a bundie of tubes, especially flanges according to claim 1 can be used

30 and the bundle of tubes is pulled into the drilling channel in such a spatial position
relative to the surroundings, which corresponds to the spatial position of the bundle of
tubes in the pulled-in state.



-10 A nunber of tubes 2, here of four tubes 2, is ordered behind the
expandi ng cone 4 at the back of the expanding cone 4 by neans of coupling
devices 7 also only indicated schematically. The coupling devices 7 can
show for exanpl e hooked el enents, this one intrude on correspondi ng
count er- hooks or devices according to snap rings or s like that. Contrary
to the pull-in direction 15 one fixati on8each is provided at the end of the
coupling devices 7 on the side of the tube at the individual tubes 2, the
coupl i ng deThereds ani advaptagex ahfubes wohgietingdf atatérs tcapaisie ZJfQ’feaﬂﬁQrtéﬁélled

W th these n_anot he e forc
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therefore be taken by each of the tubes 2. It has to be said that the
arrangenentW@W the tubes 2 as well as its nunber in the figure 1 of course
is chosen conpletely arbitrarily so that the invention can refer to many
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the const r ugdnt @ibef fof BRSAples | ndicate only roughly schematically and which

are explained in an advan?ageous arrangenent in the figure 2 still nore

preC|seI% Eo The flan 3.show corres qﬁinq openj n 8 for the insertion
be's f

of the fhbeEiesgofekecap oLgife fas P isPUed offea ol 2ndof
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parts of the flanges can be separated from each other for assenbllng at
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direction 18€j rﬂﬁ) 8&@ CT§Hre ang’gStﬂlhfSWn N MM Hr%p%ﬂt'Q’%JOBH@ R e@(f)ﬁ"g?eéssed
i nto thes r esasiIRSMade hpthtet@“gmg@,ﬂé_l on cone 4, while sinultaneously flows
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each 1 of e dMIREGERbYEeT B s et e thgs o hehindle OF Bbesa & eximpanges
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before the pulling in.

20 A particularly preferential embodiment of the bundle of tubes according to the inven-
tion as well as the procedure according to the invention shows the drawing.

It is shown in:
Figure 1 - an arrangement of a bundle of tubes according to the invention with
additional devices arranged to this,
25
Figure 2 - a crosscut through a drilling channel generated by a fluid-assisted

drilling method with a bundle of tubes and a flange shown in a cross-
cut.



In the figure 2 is now once again to recognize nore exactly in a cut top
view the cons struction of a flange 3. The flange 3 is here arranged in a
drilling channel 9 which has resulted of the expansion by the expandi ng
head 5 and pulling-in through the expansion cone 4. The | argest dinensions
of every flange 3 are essentially identical with the di nensions of the
walls 16 of the drilling channel 9 so thét every flange 3 at least in
sections fits closely to the walls 16 of the drilling channel 9. ~o The
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drilling nud which is generated in the area of the boring-flushing head 5,
will also accurmulate in the area of the projections of the profile of the
flange 3 below the |arge tubes 2 and harden in this area, by which an
additional support effect is also perfor med on the flange 3 and with that
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So Anot her support effect arises in that the expanding cone 4 also fits
closely at the walls 16 of the drilling channel 9 at |least with the area of
the | argest dianeter, which -13is as arule alittle greater than the

di ameter of the boring-flushing head 5, during pull ing-in of the bundle 1
of tubes in pulling-in direction 15 and supports itself because of the
drawi ng novenent agai nst these walls 16.1Because of the surface pressure
arising between the walls 16 of the drilling channel 9 and the expansion

cone 4 also,a 5 support af tor |on nogents. is ensured, the drillin
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| ug9- drill ITQ%PH annel 1 attachnment screwll- commi ssurel2- support 13-

har dened dr@ tigpRigha (h PRk HRYSIPRChHeHUB &HMRESIRIBr drilling mud15-

pul ling-in directionl6- walls drilling channel 17- recesses18- boring rodszo

19- rotary Tmyebest2 bﬂtﬁmmﬁdlelsrxbfngbé@adieonﬁéctw ® &&in otaer (ithrnee Zhowapper
part of fl art of Ian |n s for tubes2s 24-

e22- I ovve
storage ¢ agti:?g]gfa?% § £ '@FB@% e{l{hese ) mdncate on roughly schematically and whlcﬂ
are explained in an advantageous arrangement in the figure 2 still more precisely.

20 The flanges 3 show corresponding openings 8 for the insertion of the tubes 2 so that
the flanges 3 hold the tubes 2 of the bundle 1 of tubes. The flanges 3 are built up at
least bipartitely so that at least two parts of the flanges 3 can be separated from each
other for assembling at the bundle 1 of tubes or for inserting the tubes 2 into the
openings 8.

25  First of all it has to be mentioned between the adjacent arranged flanges 3, that while
pulling-in of the bundle 1 of tubes drilling mud which is formed at the boring-flushing
head 5 presses contrary to the pulling-in direction 15 into the drilling channel 9 and is
on the one hand compressed into the recesses 17 in the expansion cone 4, while
simultaneously flows through openings 14 represented still more precisely in the fig-

30 ure 2 which are provided in the flanges 3. By this a mud storage capacity 24 is each
formed between the two adjacent flanges 3 and of course in the flanges 3 arranged



-15 Cains 1. Abundle (1 ) of tubes for the laying of tubes (2) by neans
of a trenchless laying according to the fluid-assisted drilling nmethod, in
which in a first drilling process a drilling channel (9) is generated and
during the retracting novenent of the s boring-flushing head (5) this
drilling channel (9) is expanded and in this process the bundle (1) of
tubes is retracted into the drilling charnel (9), characterized in that the
bundle (1 ) of tubes is forned by a nunber of single tubes (2) which are

ordered in distapce t h ot her b fl.anges, (3 i sta I

o fanged atbenmE eontaBat 1Pl B aertes &5 diiER farsiamensgly o finutes iges
(2). 2. A bmadtabilzhlio®bf thebssatiarseyitiner the bthalem f tuebairastilembregreciRelyhat
at the rotatin bor| ng-flushi ng head (5) a non co-rotating expandi ng cone

(4) is arra9RpeHPehIEMech a manner, that the expanding cone (4) expands
during the pulling back the dr|II|ng channel (9) generated by the

boring-fl USIhItﬁQ f@@@dz showt @ndeh@gm&ﬂl%@ognlzé nﬁfr@%ﬁ@d;tly |ﬁ| langRif Sdponew fties cére
| aying of the hundle (1) of_tubes. of tubes accordlrw}gs to

one of the ¥Ufifgofa 8?”@3 3 T ey se's AMERaRd A infedrEinLEAnRg! R whieh(
presses fl alesatR Sisthe tehgamr{ By {bexfhdinghedtis bhdwsumﬁgtmkodga)the@xsé@d

with mud and generated or|n -flushin I S supported
t hese wal | 33'9'16?n%u4d Tgﬁdggleﬁtz@'@etnﬁ@% @ételvaw %li‘gieti’r are 6$Setnﬁé”&‘z@e@£§§’éimﬂ‘ng
cone (4) r @tdnﬁﬁéné@wé&ﬁhﬁw\id IQ"IBCHfrﬂ%dnlﬂn éqééiﬁ@f’b%o(tﬂat)e@hreﬂe p53 18q&tdi ng

to one of the precedi alnms, character hat t | Ng cone
(4) shows anrsgatirns fiss C|0§$'Eﬂ@ﬂ@bﬂ§uss1ﬁﬂféb$ dalingshamnel Pal |y axi al recesses
(17), distributed at the periphery) which stabilizes the spatial position
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precedi ng chamely,a lammr@ette?’h wretla lower part 22. In this upper part 21 und the lower part
22 corresponding also semicircular openings 23 are let in which corresponds with the
semicircular openings 23 of the middle part 20 and complete these to a full circle.
The diameters of these openings 23 correspond essentially to the diameter of the
respective tube 2 in which the dimensions are chosen so that the tubes 2 are friction-

20 lockedly held by means of attachment screws 10 in the now completed flange 3 after
mounting of upper part 21 und lower part 22 onto the middle part 20. It has to be
taken care that the tubes 2 are not stuck too strongly to cause no damages to the
tubes 2. With this multisectional construction of the flange 3 it is possible to arrange
and to fasten certainly the flange 3 in any arbitrary place of the bundle 1 of tubes also

25  shortly before pulling-in into the drilling channel 9. A dismantling is also relatively
simply possible in ditches, for example, since the attachment screws 10 are accessi-

ble relatively well and the flange 3 therefore can easily be removed from the tubes 2.

Also can be recognized in the figure 2 that the flange 3 only in sections fits closely to
the walls 16 of the drilling channel 9 in which below the upper tubes 2 recesses of the
30  outer profile of the flange 3 can be recognized which fill themselves with compressed

drilling mud 13 in a manner stili described and stabilizes the position of the flange 3



in that the flanges (3) show di mensions, which are smaller or correspond at
s least in sections essentially to the cross-section of the |argest

di aneter of the expanding cone (4). 7. A bundle (1 ) of tubes according to
one of the preceding clains, characterized in that the flanges (3) are
formed essentially plate-shaped and are secured to the tubes (2)

per pendi cular to the |l engthw se directi-of {15) of the tubes (2). 8. A
bundl e (1) of tubes according to one of the preceding cl aims, characterized

n that the_f 3) . show essenti al | ast two plate-s ed
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fixed to thalse¢adlhe r(emognlz.ﬁd tnuthesfigare @rthatuinithedanges dtheretase @rovidechgpe-
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bundl e (1 )whithtsibeseratgsli inder a high pressure in the area of the boring-flushing head 5
can essentially fill out the mud storage capacity 24 between adjacently arranged
flanges 3 and in addition stabilizes the bundle 1 of tubes in this mud storage capacity
24 of his spatial position. One can imagine this driling mud as a kind of stopper,
20 which consists of the drilling mud which is quite thick and simultaneously still com-
pressed and counteracts toughly a twist of the bundle 1 of tubes on behalf of a torsi-
on load transferred from the boring-flushing head 5. This drilling mud can of course
leave again in the further course of the drilling process contrary to the pulling-in direc-
tion 15 by the openings 14 provided by the next flange 3 or by the free crosscut 15
25 and be promoted to behind.

The drilling mud which is generated in the area of the boring-flushing head 5, will also
accumulate in the area of the projections of the profile of the flange 3 below the large
tubes 2 and harden in this area, by which an additional support effect is also perfor-
med on the flange 3 and with that on the bundle 1 of tubes.

30 Another support effect arises in that the expanding cone 4 also fits closely at the
walls 16 of the drilling channel 9 at least with the area of the largest diameter, which



14. A.bundle (1 ) of tubes according to one of the preceding clains,
characterized in that in the flanges (3) openings (14) in the region of the
flanges (3) sur rounded by the tubes (2) are provided in such a manner,
that mud generated by the boring-flushing head (5) can enter the space (24)
bet ween two adj acent ~o flanges (3) and essentially body it out. 15. A
bundl e (1) of tubes according to clai m-1¥- characterized in that the nud
bodyi ng out the space (24) fornmed between two adjacent flanges (3) causes a

ressure build-up . in.this ace (24)., which stabilizes.the bundl e (1) of
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stabilizing, device 3, .4, 17) inside the drilling channel (
Pr ocedur® a@@é?%ﬁﬁéaﬁﬂgémeagr#{"%)?h%ﬂﬁ‘%%ct erized in that as stabilizing
devi ces
Therefore for example it cannot happen, that e.g. the large tubes 2 come to lie below
the small tubes 2 by a distortion, so that a connection of a consumer or the like is not

possible or only very much effort.

25



(3, 4, 17) are used an expanding cone (4), especially an expanding cone (4)
according to claim2, and flanges (3) for the connection of the tubes (2)
to a bundle (1) of tubes, especially flanges (3) according to claim1l. 22.
Procedure according to one of the clainms 20 or 21, characterized in that
the Zo bundle (1 ) of tubes is pulled into the drilling channel (9) in such
a spatial posi tion relative to the sur+ri@dundi ngs, which corresponds to the
spatial position of the bundle (1) of tubes in the pulled-in state. 23.
Procedure according to one of the clainms 20 to 22, characterized in that
tubes (2) con isftin . of materials capable of bearing tensile forces are
pull ed in, g- ol3u (2) made of netallic materials and/or tubes
made of synthetic ma terials |like PEHD or PEX. 24. Procedure according to
one of the clains 20 to 23, characterized in that tubes (2) with different
di anet ers ahdl or -di f Perdiaot twb88e are pulled in in one comon pass. - 19
25. Proceduye accordjjpgsto one of the clains 20 to 24, characterized in
that the bundle (1) of tubes is pulled off a feed roll and the flanges (3)
are preassedbl ed-bef Bargea he pulling in. 26. Procedure according to one of
the claigs 20 to_24, ﬁpﬁ.{ (ﬁ; kzed in that the s bundle (1 ) of tubes is
manuf act ur ed of sing ? ar - shaped tube sections and than the flanges (3)
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drilling channel (9) generated by the boring-flushing head (5) to the needed
. 15 crosscut dimensions for the laying of the bundle (1) of tubes.

3. A bundle (1) of tubes according to one of the claims 1 or 2, characterized in
that the expanding cone (4) presses flat against the walls (16) of the drilling
channel (9) covered with mud and generated by the boring-flushing head (5)
and is supported by these walls (16) and stabilizes the spatial position of the
20 expanding cone (4) relative to the surroundings.

4. A bundle (1) of tubes according to one of the preceding claims, characterized
in that the expanding cone (4) shows a number of, preferably symmetric, es-
sentially axial recesses (17), distributed at the periphery, which stabilizes the
spatial position of the expanding cone (4) relative to the surroundings by means

25 of the drilling mud, which penetrates here in lengthwise direction (15) of the drill-
ing channel (9).

5. A bundle (1) of tubes according to one of the preceding claims, characterized
in that between the boring-flushing head (5) and the expanding cone (4) at
least one device (6) for rotary decoupling is arranged, which decouples the ro-
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two plate-shaped component parts (20, 21, 22) of the flanges (3) can be

screwed together (10) or stucked together or glued together.

10. A bundle (1) of tubes according to one of the preceding claims, characterized
20 in that the flanges (3) are arranged in essentially regular distances at the tubes
(2) on behalf of forming the bundle (1) of tubes.

11. A bundle (1) of tubes according to one of the preceding claims, characterized
in that the flanges (3) near to the expanding cone (4) are arranged in a smaller
distance to each other, here preferably essentially between 0.5 - 2 metres, as in

25 the pull-in direction (15) further behind the expanding cone (4), here preferably
essentially between 3 - 6 metres.

12. A bundle (1) of tubes according to one of the preceding claims, characterized
in that the flanges (3) stay fixed to the bundle (1) of tubes after pulling-in into
the drilling channel (9).
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rounded by the tubes (2) are provided in such a manner, that mud generated by

e flanges (3) openings (143/ in the region of the flanges (3) sur-

the boring-flushing head (5) can enter the space (24) between two adjacent
10 flanges (3) and essentially body it out.

15. A bundle (1) of tubes according to claim 14, characterized in that the mud
bodying out the space (24) formed between two adjacent flanges (3) causes a
pressure build-up in this space (24), which stabilizes the bundle (1) of tubes on
behalf of its spatial position relative to the surroundings.

15 16. A bundle (1) of tubes according to one of the preceding claims, characterized
in that the outer edges of the flanges (3) are supported by the walls (16) of the
drilling channel (9) formed by the expanding cone (4) in such a manner, that the
flanges (3) and the hereto fixed tubes (2) during the pulling-in of the bundle (1)
of tubes are guided during gliding by the inner wall (16) of the drilling channel

20 9).

17. A bundle (1) of tubes according to one of the preceding claims, characterized
in that the mud operates as antiseize agent during the movement of the flanges
(3) on the walls (16) of the drilling channel (9).

18. A bundle (1) of tubes according to one of the preceding claims, characterized
25 in that the outer profile of the flanges (3) is formed irregular.

19. A bundle (1) of tubes according to claim 18, characterized in that the irregular
outer profile of the flanges (3) causes a hardening of the mud adjacent to these
irregular forms, by which the flanges (3) glide guided against torsion by this
hardened mud along the inner wall (16) of the drilling channel (9).
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@T#10%y& () - p@did %‘Bﬁ%tﬁgés is retracted into the drilling channel (9), especially proce-
dure for the laying of a bundle (1) of tubes according to claim 1,

characterized in that

during the retraction of the rotating boring-flushing head (5) and expanding of
the drilling channel (9) the rotary movement of the boring-flushing head (5) is

10 not transmitted to the bundle (1) of tubes by means of a device (6) for rotary
decoupling and the bundie (1) of tubes is pulled through the drilling channel (9)
supported in constant spatial position of the tubes (2) to each other and to the
surroundings by means of stabilizing devices (3, 4, 17) inside the drilling chan-
nel (9).

15 21. Procedure according to claim 20, characterized in that as stabilizing devices
(3, 4, 17) are used an expanding cone (4), especially an expanding cone (4) ac-
cording to claim 2, and flanges (3) for the connection of the tubes (2) to a bun-
dle (1) of tubes, especially flanges (3) according to claim 1.

22. Procedure according to one of the claims 20 or 21, characterized in that the
20 bundle (1) of tubes is pulled into the drilling channel (9) in such a spatial posi-
tion relative to the surroundings, which corresponds to the spatial position of the

bundle (1) of tubes in the pulled-in state.

23. Procedure according to one of the claims 20 to 22, characterized in that tubes

(2) consisting of materials capable of bearing tensile forces are pulled in, pref-

25 erably tubes (2) made of metallic materials and/or tubes made of synthetic ma-
terials like PEHD or PEX.

24. Procedure according to one of the claims 20 to 23, characterized in that tubes
(2) with different diameters and/or different usage are pulled in in one common
pass.
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bundle (1) of tubes is pulled off a feed roll and the flanges (3) are pre-
assembled before the pulling in.

26. Procedure according to one of the claims 20 to 24, characterized in that the
5 bundle (1) of tubes is manufactured of single bar-shaped tube sections and than
the flanges (3) are pre-assembled before the pulling in.



