
;e3ePuppq4rFst6tTPuepH -1 Bundle of tubes and proceedings for the parallel
laying of tubes according to the fluid-assisted drilling method
Description s The invention concerns to a bundle of tubes according to the
precharacterising part of claim 1 and proceedings for the parallel laying
of tubes according to the fluid assisted drilling method according to the
precharacterising part of claim 20. The laying of tubes according to the
so-called horizontally fluid-assisted drilling method is used increasingly
to be able to lay tubes or also wires with building measures as few as
possible at the surface also in the inside urban area retentively built up,
for example. Particularly by the use of so-called controlled drilling
proceedings the fluid-assisted drilling method offers an economic and fast
alternative for the con - ventional laying of tubes and wires in the open
trench. The application spectrum extends on many tube building measures in
the context of the gas, long-distance en 15 ergy supply and drinking water
supply as well as the laying of sewage pressure tubes as well as cable
protection tubes for TV or telecommunications, traffic conducting systems,
emergency telephones or for low-, medium-, high-voltage cables and light
wave conductors. Underrunning fluxes, channels, motorways, track ways or
the like approximately without impediment of the operation is also
possible. zo At the fluid-assisted drilling 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 2s 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 milling 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   -2 and a hardening of the drilling channel. This process of the
crosscut enlargement is carried out repeatedly if necessary. At the last
process of this kind the tube or like to be pulled in is attached to the
expanding head so that after the complete running through of the now
extended drilling channel the needed arrangement of the drilling s channel
with the tube is readily carried out. For the further rationalization it is
increasingly tried out, to lay not only one pipe in one pass but just more
tubes in the same pass if possible. This is particularly useful if
different tubes shall be laid newly simultaneously with different functions
in the con text of rehabilitation measures, for example, furthermore it is
made approximately better use of the needed building space within for
example a street as if in several 



single drilling events the individual tubes must be laid separately with
greater distances to each other respectively. It is problematically in this
way of combined laying of several tubes inside such a drilling channel
created by means of the fluid-assisted drilling method that the tubes are
charged on torsion along the laying length because ,s of the rotary
movement of the boring-flushing head and the expanding head and therefore
twist themselves to each other. On the one hand, this leads to a strong
load of the material of the tubes) through what either the tubes can break
or are no longer passable through by buckling, on the other hand, the
location of the tubes is com pletely uncertain to each other or to the
surface at the mounting place. This is par 2o ticularly problematic by the
fact that the connection of consumers gets approximately problematic in the
case of combined drawing-in gas tubes, water tubes and vacant tubes for
telecommunications and the like if due to the twisting the for example gas
tubes and water tubes in the departure place just lie below the vacant
tubes for the telecommunications. By this e.g. the attaching of T-pieces or
junctions gets problem2s atic, through what additional building measures
become necessary in the respective departure places which considerably make
more expensive the complete proceed ings It also can happen that the tubes
don't keep a provided distance to each other so that there isn't a
corresponding mounting space sufficiently for fittings etc.. It is
therefore objection of the invention on hand to develop further a bundle of
tubes so or proceedings for the parallel laying of tubes after
fluid-assisted drilling method that a laying also of several tubes can be
carried out without twisting of the bundle of tubes or change of the
distances between the tubes so that the retracted bundle of   -3 tubes is
always laid in defined spatial position relative to each other and to the
surroundings. The solution of the objection according to the invention
results with regard to the bundle of tubes from the characterising features
of claim 1 and with regard to the s proceedings from the characterising
features of the claim 20 respectively in interaction with the features of
the accompanying pre-characterising parts. Further advantageous
developments of the invention result from the respective sub-claims. The
solution according to the invention as per claim 1 starts out from a bundle
of tubes for the laying of tubes by means of a trenchless laying according
to the fluidassisted drilling method, in which in a first drilling process
a drilling channel is generated and during the retracting movement of the
boring-flushing head this drilling channel is expanded and in this process
the bundle of tubes is retracted into the drilling channel. Such a bundle
of tubes is developed further in a way according to the invention in such a
manner, that the bundle of tubes is formed by a number of single ~s tubes
which are ordered in distance to each other by means of flanges distantly
arranged at the tubes in lengthwise direction of the tubes. By this the
tubes are fixed to each other according to the distances of the flanges to
each other and therefore can move no longer or no longer inadmissibly
themselves relatively to each other. By this furthermore a considerably
stiffer connection of the individual tubes is formed, which 2o is much more
resistant against twisting and torsions than the individual tubes not fixed
to each other in case of conventional pulling-in of several tubes
simultaneously. By this the bundle of tubes twists itself not so much in
case of conventional pulling-in into a drilling channel according to the
fluid-assisted drilling method, as this happens during laying of single
tubes not fixed to each other. This further development of the is 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 loads. 



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 so 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   -4 the laying
of the bundle of tubes. The non co-rotating expanding cone causes therefore
an exact generation of the drilling channel suitable for the pulling-in of
the bundle of tubes provided with the flanges, whereby it is a special
advantage, that in a further development the expanding cone presses flat
against the walls of the drilling channel s covered with mud and generated
by the boring-flushing head and is supported by these walls and the spatial
position of the expanding cone relative to the surroundings is stabilized.
By this it is ensured for certain, that the bundle of tubes fixed to the
expanding cone does not underlie the rotary movement generated by the
boringflushing head and is stressed not or only very little on torsion. The
support of the expanding cone at the walls of the drilling channel as well
as an appropriate device for the decoupling of the rotary movement of the
boring-flushing head from the expanding cone capture the rotary movement of
the boring-flushing head largely. At the same time the expanding cone
calibrates the drilling channel so that the flanges are well drawn through
the drilling channel and can support themselves at the same time ~s to the
walls of the drilling channel. A further improvement of the stabilisation
of the expanding cone in the drilling channel can be obtained thereby, that
the expanding cone shows a number of, preferably symmetric, essentially
axial recesses, distributed at the periphery, which stabilizes the spatial
position of the expanding cone relative to the surroundings by means of 2o
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 de2s coupling between the
boring-flushing head and the expanding cone, which decouples the rotary
movement of the boring-flushing head from the bundle 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.
3o 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   -5 ameter of the expanding cone. By this
the already mentioned supporting effect also of the flanges can be obtained
at the inside of the drilling channel since then the ex panding cone
preforms the drilling channel accordingly. 



The development of the flanges provides, that the flanges are formed
essentially s plate-shaped and are secured to the tubes perpendicular to
the lengthwise direction of the tubes. This basic construction of the
flanges approximately reminding of clamps for hose pipes or the like offers
a high strength for the fixation of the flanges at the tubes at
simultaneously low weight of the flanges and thus only insignificant rise
of the weight of the bundle of tubes in relation to the weight of the
individual ,o tubes. A preferred embodiment provides, that the flanges show
essentially at least two plate-shaped component parts, in which in the
respective component parts supple mentary, essentially semicircular
openings are provided, in which the tubes can be inserted and which are
closable by the respectively accompanying other component part sticking the
tubes. By this it can be obtained, that a simple assembly of the tubes with
the flanges can be carried out and the assembly is also simultaneously
possible along the bundle of tubes in arbitrary places shortly before the
pulling-in of the bundle of tubes into the drilling channel. So a central
middle section of the flange can be inserted between the tubes forming the
bundle of tubes and then the respective further 2o component parts can be
put on to the tubes and the central middle section of the flange and for
example screwed together or stucked together or glued together or fixed
together in an other known manner. An embodiment provides, that the flanges
are arranged in essentially regular di stances at the tubes on behalf of
forming the bundle of tubes. By this essentially 2s 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 so 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   -6 tionally
stabilization for the bundle of tubes and provide additional support areas
for the flanges at the inner walls of the drilling channel. An embodiment
provides, that the flanges stay fixed to the bundle of tubes after pull
ing-in into the drilling channel. By the usage of so-called lost flanges it
is obsolete to s carry out additional building measures for the recovering
of the flanges. 



Also it can be thought, that the flanges can be fixed to the bundle of
tubes in such a manner, that after pulling-in them into the drilling
channel the flanges come to lie in stress-relieving pits driven down from
the surface and can be accessibly dismantled from the bundle of tubes
again. As in the fluid-assisted drilling method often so-called unstressing
pits are provided in certain distances at which the arising drilling mud is
siphoned, at the same time also for example in the area of the house
connection technique anyway at places apart from each other branches for
the supply conducts of the houses or the like are needed, the position of
the flanges at the bundle of tubes can be exactly so carried out, that the
flanges come to lie approximately in these unstressing pits when the bundle
of tubes is as agreed pulled-in. By this the flanges can be dismantled and
reused again after pulling-in by what the costs for the production of the
flanges can be apportioned on appropriately many usages. Further
stabilization of the bundle of tubes within the drilling channel can be
achieved 2o 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
is 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 so the walls of the drilling
channel formed by the expanding cone in such a manner, that   -7 the
flanges and the hereto fixed tubes during the pulling-in of the bundle of
tubes are guided during gliding by the inner wall of the drilling channel,
in which also the mud operates as antiseize agent during the movement of
the flanges on the walls of the drilling channel. Easily pulling-in of the
bundle of tubes is supported in addition s through this and,
simultaneously, further the torsion strain of the bundle of tubes is
reduced due to the good support to the walls of the drilling channel.
Another improvement in the supporting effect can be achieved, if the outer
profile of the flanges is formed irregular. To this contributes that the
irregular profile of the flan ges causes a solidification of the drilling
mud adjacently to these irregular forms, by which the flanges slide along
the inner wall of the drilling channel guided by the hardened drilling mud
against torsion. Similar already like the arrangement of corresponding
recesses at the expansion cone the drilling mud hardens also in these ir
regularly formed areas of the flanges and causes an additional form-fit
support of the bundle of tubes in the area of the flanges. 



~s The invention concerns furthermore to a procedure according to claim 20
for the par allel laying of tubes by means of a trenchless laying according
to the fluid-assisted drilling method, in which in a first drilling process
one drilling channel is generated and during the retracting movement of the
boring-flushing head this drilling channel is expanded and in this process
a bundle of tubes is retracted into the drilling channel. Zo This can of
course be especially a procedure for the laying of a bundle of tubes ac
cording claim 1. Such a generic procedure is developed further in that
during the re traction of the rotating boring-flushing head and expanding
of the drilling channel the rotary movement of the boring-flushing head is
not transmitted to the bundle of tubes by means of a device for rotary
decoupling and the bundle of tubes is pulled through zs 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 bundle of tubes, especially
flanges according to claim 1 can be used so 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.   _g_ There is an advantage, if tubes
consisting of materials capable of bearing tensile forces are pulled in,
preferably tubes made of metallic materials and/or tubes made of synthetic
materials like PEHD or PEX. Such materials are usual in building pipework.
5 Of course it can be thought, that in a further development tubes with
different diame ters and/or different usage are pulled in in one common
pass. So tubes can be pul led-in at the same time in a bundle of tubes for
the gas supply, the electricity supply, the water supply and also the
telecommunications as well as universally usable vacant tubes, for example.
~o Furthermore it can be thought, that the bundle of tubes is pulled off a
feed roll and the flanges are pre-assembled before the pulling in. It is
also conceivable particularly at plastic tubes which can be rolled up
without prob lems with corresponding rolling radii that the flanges are
already pre-assembled on the roll and therefore only still few or no more
preparations for the bundle of tubes ~5 must be made at the building site. 



Another embodiment provides, that the tubes of the bundle of tubes as for
example at metallic 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-assembled before the pulling in. 2o A particularly
preferential embodiment of the bundle of tubes according to the invention
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 crosscut.   _g_ In
the figure 1 the fundamental construction of a bundle of tubes arranged
according to the invention is shown in a very schematic representation, in
which only the front section of the bundle 1 of tubes formed by the tubes 2
is represented with two flanges 3 ordered to this. The bundle 1 of tubes
can extend in the direction contrary to s the pull-in direction 15 in usual
length for fluid-assisted drilling technique. At the left end of the bundle
1 of tubes also only schematically indicated shown is a boring-flushing
head 5 in form of an expansion head, which is connected to an respective,
also only partly represented drive unit by means of boring rods 18 also
only represented in sections. The boring-flushing head 5 turns along the
direction of rotation 19 and mills larger in an expansion proceeding a
drilling channel 9 produced in a first pass. Such expansion heads 5 are in
principle known and therefore shall not be further described here. Contrary
to the pull-in direction 15 of the bundle 1 of tubes into the not precisely
shown drilling channel 9 behind the expansion head 5 a device 6 for the
rotary de ~s coupling is schematically shown, which for example can consist
of one or a number of turning knuckled joints, by which it is guaranteed,
that the rotary movement of the expansion head 5 in the turning direction
19 is transferred not or nor as much to the expanding cone 4 placed behind
the device 6. Such devices 6 for the rotary decoupling are for example
variously known from the area of sling means or also the general 2o
mechanical engineering and therefore shall not here be further explained
either. Behind the device 6 for the rotary decoupling there is shown an
expanding cone 4, which here owns a similar taper angel as the
boring-flushing head 5, but simultaneously is formed with his largest
diameter a little larger than the boring-flushing head 5. The expanding
cone 4 has multiple functions during the pulling-in of the bundle 1 2s of
tubes) which will be further explained below. In the expanding cone 4 there
are arranged recesses 17, regularly distributed at the periphery of the
cone area, which can for example be arranged in the form of grooves. These
grooves extend essentially about the whole length of the cone area and
serve for support of the expanding cone 4 at the walls 16 of the drilling
channel 9 when pulling-in the bundle 1 of tubes so in a manner also
explained still later. 



-10 A number of tubes 2, here of four tubes 2, is ordered behind the
expanding cone 4 at the back of the expanding cone 4 by means of coupling
devices 7 also only indicated schematically. The coupling devices 7 can
show for example hooked elements, this one intrude on corresponding
counter-hooks or devices according to snap rings or s like that. Contrary
to the pull-in direction 15 one fixation each is provided at the end of the
coupling devices 7 on the side of the tube at the individual tubes 2, the
coupling devices 7 is for example welded on at the tubes 2 or connected
with these in another in principle known way. The forces which are
transferred by the boring rods 18 to the bundle 1 of tubes when pulling-in
the bundle 1 of tubes in the direction of the pulling in direction 15 can
therefore be taken by each of the tubes 2. It has to be said that the
arrangement of the tubes 2 as well as its number in the figure 1 of course
is chosen completely arbitrarily so that the invention can refer to many
different arrangements and amounts of tubes 2 with regard to the
arrangement of the bundle 1 of tubes. It is also conceivable that a
transfer of the invention for pulling-in only one tube ~s 2 may be obvious,
if for example this tube 2 is appropriately sensitive or other boundary
conditions shall make a torsion of the tube 2 impossible. The tubes 2 of
the bundle 1 of tubes are connected to each other with two shown flanges 3,
the construction of these is indicate only roughly schematically and which
are explained in an advantageous arrangement in the figure 2 still more
precisely. 2o 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. 2s
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 so 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   -11 behind this contrary to the pulling-in direction 15, which
fundamentally contributes to the stabilization of the spatial position of
the bundle 1 of tubes in still more precisely described form. 



In the figure 2 is now once again to recognize more 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 expanding
head 5 and pulling-in through the expansion cone 4. The largest dimensions
of every flange 3 are essentially identical with the dimensions of the
walls 16 of the drilling channel 9 so that every flange 3 at least in
sections fits closely to the walls 16 of the drilling channel 9. ~o The
flange 3 is built up essentially three-partly in which a central middle
part 20 is plugged in between the great upper and the smaller below
arranged tubes 2. In the middle part 20 respectively semicircular openings
23 are provided in which the tubes 2 can be inserted. Respectively on the
upper side of the upper tubes 2 and sub-sided of the lower tubes 2 further
parts of the flange 3 formed like clamps are to be seen, namely a upper
part 21 and a lower part 22. In this upper part 21 and 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 and
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 is 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 accessible 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 so outer profile of the flange 3 can be recognized which
fill themselves with compressed drilling mud 13 in a manner still described
and stabilizes the position of the flange 3   -12 and with that the bundle
1 of tubes within the drilling channel 9. A largely free crosscut 25 above
the flange 3 can be recognized which serves for the removal of the su
perfluous drilling mud 13. Since the bundle 1 of tubes shows of course a
correspond ing deadweight, the flange 3 will support himself in the area
essentially sub-sided of s the edges marked by the subject numbers 12 and
the lateral areas next to the large tubes 2 at the inner wall 16 of the
drilling channel 9. Already alone by this a corre sponding stabilization of
the bundle 1 of tubes can be achieved since by means of friction between
the outer profile of the flange 3 and the walls 16 a respective support on
behalf of torsion loads is possible, which can be transferred to the
flanges 3 or the bundle 1 of tubes as residuals of the rotary movement of
the boring-flushing head along the direction 19 of rotation. Also can be
recognized in the figure 2 that in the flanges 3 there are provided ope
nings 14 for penetrating drilling mud 13 from the area in pulling-in
direction 15 in front of the flange 3 to the area in pulling-in direction
15 behind the flange 3. These open ,5 ings 14 which can of course be
arranged differently lead to that the drilling mud 13, which is generated
under 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
drilling mud as a kind of stopper, 2o which consists of the drilling mud
which is quite thick and simultaneously still compressed 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 direction 15 by the openings 14 provided by the next
flange 3 or by the free crosscut 15 2s 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. 



so 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   -13 is as a rule a little greater than the
diameter 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
drawing movement against these walls 16. Because of the surface pressure
arising between the walls 16 of the drilling channel 9 and the expansion
cone 4 also a 5 support of torsional moments is ensured, the drilling
channel 9 is calibrated in his di mensions simultaneously and by this the
passage of the flanges 3 through the drilling channel 9 is improved. The
special construction of the bundle 1 of tubes or also the sequence of
operations of the proceedings according to the invention can generally be
described so that by the prominently described measures for the
stabilization of the bundle 1 of tubes in the drilling channel 9 it is
provided that independent of the turning movement of the boring-flushing
head 5 the bundle 1 of tubes keeps strictly its spatial position in be
tween the drilling channel 9, namely keeps that spatial position, in which
the bundle 1 of tubes was fed into the drilling channel 9 initially. This
has the great advantage that ~5 the spatial position of the bundle 1 of
tubes along the drilling channel 9 always re mains identical and by means
of the effect of the flanges 3 the distance of the tubes 2 to each other
remains always the same, too. On the one hand, an inadmissible load of the
tubes 2 due to torsion is prevented for certain through this, on the other
hand, the connection conditions are for example always the same for
attaching junctions at 2o the tubes 2 along the drilling channel 9.
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   -14
List of subject numbers 1- bundle of tubes2- tubes3- flange4- expansion
cone5- boring-flushing head6- rotary decoupling7- coupling device8- clamp
lug9- drilling channel10- attachment screw11- commissure12- support13-
hardened drilling mud14- passing through openings for drilling mud15-
pulling-in direction16- walls drilling channel17- recesses18- boring rodszo
19- rotary movement boring-flushing head20- middle part of flange21- upper
part of flange22- lower part of flange23- openings for tubes2s 24- mud
storage capacity25- free crosscut  



-15 Claims 1. A bundle (1 ) of tubes for the laying of tubes (2) by means
of a trenchless laying according to the fluid-assisted drilling method, in
which in a first drilling process a drilling channel (9) is generated and
during the retracting movement 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 channel (9), characterized in that the
bundle (1 ) of tubes is formed by a number of single tubes (2) which are
ordered in distance to each other by means of flanges (3) distantly
arranged at - ~o the tubes (2) in lengthwise direction (15) of the tubes
(2). 2. A bundle (1) of tubes according to claim 1, characterized in that
at the rotating boring-flushing head (5) a non co-rotating expanding cone
(4) is arranged in such a manner, that the expanding cone (4) expands
during the pulling back the drilling channel (9) generated by the
boring-flushing head (5) to the needed _ ~s 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 zo 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 is of the
drilling mud, which penetrates here in lengthwise direction (15) of the
drilling 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   -16 tary movement (19) of
the boring-flushing head (5) from the bundle (1) of tubes connected to the
expanding cone (4). 6. A bundle (1 ) of tubes according to one of the
preceding claims, characterized 



in that the flanges (3) show dimensions, which are smaller or correspond at
s least in sections essentially to the cross-section of the largest
diameter of the expanding cone (4). 7. A bundle (1 ) of tubes according to
one of the preceding claims, characterized in that the flanges (3) are
formed essentially plate-shaped and are secured to the tubes (2)
perpendicular to the lengthwise direction (15) of the tubes (2). 8. A
bundle (1) of tubes according to one of the preceding claims, characterized
in that the flanges (3) show essentially at least two plate-shaped
component parts (20, 21, 22), in which in the respective component parts
(20, 21, 22) supplementary, essentially semicircular openings (23) are
provided, in which the tubes (2) can be inserted and which are closable by
the respectively accompa ~s nying other component part (20, 21, 22)
sticking the tubes (2). 9. A bundle (1 ) of tubes according to claim 8,
characterized in that the at least 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 2o 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 zs 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).   -17 13. A bundle (1) of tubes according to one of the claims
1 to 11, characterized in that the flanges (3) can be fixed to the bundle
(1 ) of tubes in such a manner, that after pulling-in them into the
drilling channel (9) the flanges (3) come to lie in stress-relieving pits
driven down from the surface and can be accessibly dis s mantled from the
bundle (1 ) of tubes again. 



14. A bundle (1 ) of tubes according to one of the preceding claims,
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)
between two adjacent ~o 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. ~s
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 is 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).
-18 20. Procedure for the parallel laying of tubes (2) by means of a
trenchless laying according to the fluid-assisted drilling method, in which
in a first drilling process one drilling channel (9) is generated and
during the retracting movement of the boring-flushing head (5) this
drilling channel (9) is expanded and in this process s a bundle (1 ) of
tubes is retracted into the drilling channel (9), especially procedure 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 ~o not transmitted to the bundle (1) of tubes
by means of a device (6) for rotary decoupling and the bundle (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 channel (9). ~s 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)
according to claim 2, and flanges (3) for the connection of the tubes (2)
to a bundle (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 Zo 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 2s 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 andlor different usage are pulled in in one common pass.   -19
25. Procedure according to one of the claims 20 to 24, characterized in
that the bundle (1) of tubes is pulled off a feed roll and the flanges (3)
are preassembled before the pulling in. 26. Procedure according to one of
the claims 20 to 24, characterized in that the s bundle (1 ) of tubes is
manufactured of single bar-shaped tube sections and than the flanges (3)
are pre-assembled before the pulling in. .A%y.A..A..A.A..A.&?.A..AA.AA&
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