
Description                                recovered. According to another
aspect of the invention The invention  relates    to a  method  of      an
apparatus is provided for carrying out the installing a. tubular element In
the bottom of a  method of the invention. The apparatus com- body  of water
and to an apparatus for carrying  5     prises a tubular element which is
adapted to be out this method.                            closed at the
upper end and which is open at It is  often desirable   to install a
tubular  the lower end. The apparatus further comprises element in  the
water bottom for anchoring of  a thin cutting edge at the lower end of the
various structures, such as floating drilling plat-  tubular element, and a
pumping unit for forms, floating production platforms, floating   10
reducing the pressure within the tubular el- tension leg platforms, various
types of ships and  ement. According to the invention, the pump- single
buoy mooring systems for loading and.     ing unit is removably connected
to the  tubular unloading tankers, or for the staying by means   element by
a remotely controlled releasable of guy cables of various structures, such
as free-  coupling. The pumping unit is adapted to be standing marine
conductors.                15   remotely controlled, and is provided with
For this purpose it is known from USA patent  hoisting means  extendible
from the water sur- specification No. 3,496,900 to drive a tubular   face
to the water bottom for raising the pump- element, such as a hollow steel
pile, into the  ing unit to the water surface. water bottom by lowering the
tubular element       The apparatus according to the invention has from the
water surface to the water bottom,   20   the advantage over the apparatus
of the above closing the tubular element at the upper end,  cited USA
patent specification No. 3,496,900, reducing the pressure within the
tubular        that since the pump is mounted on the tubular element by
operating a pumping unit so as to     element during the installation
period, the long cause the tubular element to penetrate into the  fragile
hose required to form a fluid com- water bottom until a desired depth and
then   25   munication between the tubular element and stopping the pumping
unit According to this     the pump of the known apparatus, is not known
method the interior of the tubular        required. element is evacuated by
means of pumping unit          Further, the pump when mounted on the that
is stationary arranged on a work-boat. The  tubular element allows the
generation of a force pumping unit is in communication with the   30   to
drive the tubular element into the water interior of the element via a
hose. A major draw-  bottom that is considerably larger than the force back
of this known installation method resides  that can be generated in the
known apparatus, in the fact that the force driving the element into
wherein the pump is installed on a work-boat. the water bottom is small
since the pumping     Therefore, the apparatus according to the inven- unit
is arranged at the water surface.     35   tion does not require the
presence of the ballast Object of the invention is to remedy this
weight of the prior art apparatus, which is a drawback.
further advantage since such ballast weight It is a further object of the
invention to    renders the tubular element top-heavy and provide a method
and apparatus for installing a  prone to being placed in a slant position
in the tubular element in the bottom of a body of  40    water bottom, or
even to be overturned during water in a simple, quick and inexpensive
the placing procedure. manner.
Reference is made to French patent applica- It is another object of the
present invention to  tion No. 7336980 (publication No. 2247377: provide a
method and means for placing a        filed 15th October, 1973: applicant;
Adrazur tubular element in the water bottom in such a   45   Constructions
Aeronautiques)  covering  a manner that the friction present between the
tubular element that can be anchored to the wall of the tubular element and
the water       water bottom by evacuating the interior of the bottom is
sufficient to allow the tubular element  element by operating pumping units
that are to resist large lateral and vertical loads without  permanently
mounted on top of the tubular being dislodged from its embedded position.
50   element. Means are provided to actuate the These objects are
accomplished by using the   pumping means to control the pressure inside
installation method and means of the invention  the tubular element during
the anchoring which are designed to create during installation  period. The
pumping means remain on the a high penetration force of the tubular element
tubular element over the anchoring period and into the water bottom such
that the element   55   the umbilical cable required to supply power to may
even penetrate into cohesive bottom         the pumping means remains in
place during this layers.                                         period,
which renders this type of anchor vulner- The method according to the
invention is      able to damage and expensive in operation. characterized
in that the pumping unit is remov-  The invention will now be explained
with ably mounted on the tubular element either   60   reference to the
drawings relating to some before or after the lowering of the tubular
possible embodiments of the invention, wherein element to the water bottom,
and that, after      Figure 1 shows a side view of a first embodi- stopping
the operation of the pumping unit, the  ment of the apparatus according to
the pumping unit is disconnected from the tubular   invention; 



element, raised to the water surface and    65     Figure 2 shows a top
plan view of the 2    3                  0011894                     4
apparatus according to Figure 1;               the manner shown in the
drawings. The dis- Figure 3 shows the lowering of the apparatus   charge of
the pump is indicated by reference to the bottom of a body of water;
numeral 30 and is provided with a suitable one- Figure 4 shows the
apparatus at the moment  way valve 28. that it contacts the water bottom;
5      The installation of the tubular element 2 is Figure 5 shows the
apparatus at the  moment  carried out as follows. that the tubular element
has penetrated about     From a vessel 28 the apparatus 1 is lowered
halfway into the water bottom:                  by means of a hoist 29
which is provided with a Figure 6 shows the apparatus at the moment
hoisting cable or -chain 26. For this purpose the that the tubular element
has penetrated into the   10   hoisting cable 26 is passed along the
sheaves seabed to the desired depth.          13 and 14 and by gradually
paying out the Figure 7 shows a vertical cross-section of a  hoisting cable
26, the apparatus 1 is lowered to second embodiment of the apparatus
accord-      the bottom 7 (see Figure 3). Before lowering the ing to the
invention.                           apparatus 1 to the bottom 7, the air
release Figure 8 shows in perspective the applica-   15  valves 17 and 18
are opened so that air can tion of the tubular element according to the
escape from the  interior 20 of the tubular invention to a supply boat bow
mooring system.  element 2 during the lowering operation. Figure 9 shows in
perspective the applica-     When the cutting edge 6 contacts the tion of
the tubular element according to the    bottom 7 (see Figure 4), the
hoisting line 26 is invention to a system for anchoring a pipeline to   20
slackened somewhat so as to allow the cutting a waterbottom.
edge 6 to penetrate into the bottom 7 over a The embodiment of the
apparatus for carry-   small distance under the weight of the tubular ing
out the method according to the invention   element 2 and of the pumping
unit 10, in order asshown in Figures 1 to 6 is generally indicated  to form
a seal around the base of the tubular by the reference numeral 1. A tubular
element   25   element 1. 2, for example made of steel, is closed at its
Then the air release valves 17 and 18 are upper end 3 by means of a cap 4.
The lower end  closed and the pumping unit 10 is started from 5 of the
tubular element 2 is open and is pro-  the vessel 28 by means of the
umbilical cable vided with a cutting edge 6 which enables the   27, which,
causes the pumping unit 10 to tubular element 2 to penetrate into the
bottom    30   evacuate water from the interior 20 of the 7 of a body of
water 8.                        tubular element 2, so that the pressure
within The cap 4 is provided with a piece of pipe 9  the tubular element 2
is reduced. The pumping and a pumping unit 10 is connected by means
unit 10 evacuates the water from the interior 20 of a releasable coupling
11 to the upper end of  via the pipe piece 9, which acts as a suction the
piece of pipe 9. The lower end of the piece   35   conduit and discharges
the water to the exterior of pipe 9 is provided with a sieve cap 19 for
pre-  of the apparatus 1 via the outlet or discharge venting ground
material from  reaching the      30. In this manner a pressure difference
is pumping unit. The releasable coupling 11 can   created between the
outside and the interior of be a conventional remotely controlled releas-
the apparatus 1. This pressure difference causes able  coupling  (for
example  mechanically,   40   a gradual   penetration of the tubular
element 2 hydraulically, pneumatically or electrically con-  into the
bottom 7 (see Figure 5) until it has trolled or controlled by a combination
thereof).  reached the final position as shown in Figure 6. The pumping
unit 10 is provided with two        When the tubular element 2 has reached
the radial hollow arms 12, each arm 12 carrying a  desired final position,
which can for example be sheave 13 respectively 14, and each sheave   45
detected by means of an underwater television being rotatable around a
corresponding axis 15  camera (not shown) or by means of an echo-
respectively 16 and cooperating with a hoisting  sounder (not shown), the
pumping unit 10 is cable or -chain 26. Within the left hand hollow
switched off and then the necessary steps are arm 12 a pump (not shown) is
arranged and      taken for recovering the pumping unit 10. within the
right hand arm 12 an electric motor   so  For this purpose, the air release
valves 17 (not shown) is arranged for driving the pump.  and 18 and the
releasable coupling 11 are oper- Furthermore the pumping unit 10 is pro-
ated by remote control via the umbilical cable vided with two air release
valves 17, respec-  27, so that the valves 17 and 18 are opened tively 18.
The valves 17 and 18 are so arranged  and the pumping unit 10 is
disconnected from that they can open or close a communication   55  the
piece of pipe 9. Then the pumping unit 10 is between the interior 20 and
the exterior of the  raised to the water surface by hauling in the tubular
element 2. These valves 17 and 18 are  hoisting line 26 and taken aboard of
the vessel conventional remotely controlled valves (for   28 (see Figure
6). 



example hydraulically, pneumatically or elec-    It is desirable to
maintain the umbilical cable trically controlled).                     60
27 and the anchor line 24 under tension during The outer surface of the
tubular element 2 is  the lowering of the apparatus 1 to the water-
provided with a radial member 22 which carries  bottom 7 to prevent
tangling of the cable 27 a universal joint 23 for connecting an anchor  and
the line 24. line 24 to the tubular element 2. An umbilical    The pumping
unit 10 is preferably provided cable 27 is connected to the pumping unit 10
in   65   with a watertight container 21 accommodating 3    5
0 011 894                     6 suitable  measuring equipment such as an
reached the waterbottom  the cable  67  is inclinometer, a differential
pressure gauge and  slackened somewhat, in order to allow the an
echo-sounder or television camera to register  cutting edge 37 to penetrate
into the water- the penetration depth of tubular element 2. By   bottom
under the weight of the tubular element means of these instruments the
progress of the    5   35. Then the valves 55 and 56 are opened and
installation operation can be watched and cor-   the pump unit 40 is
lowered from the vessel by rections can be made, if necessary.
means of the cables 68 and 69 until the pump After the installation of the
tubular element  unit 40 reaches the position as shown in Figure 2, the
anchor cable 24 can be used for mooring   7. During the lowering of the
pump unit 40 the a floating object, for example, a vessel or a    to
guide element 72 slides along the cable 67 floating platform, to the
tubular element 2.     which is kept in stretched condition during the
Another embodiment of the apparatus ac-       lowering of the pump unit 40.
cording  to the invention is shown in Figure 7.    The remotely controlled
valves 55 and 56 are This embodiment comprises a tubular ei-       then
closed from the vessel by passing a proper ement or  pile 35, preferably
made of steel.  15  signal and the necessary energy via the electric The
lower end 36 of the pile 35 is open and is   cables to the valves 55 and
56. After closure of provided with a cutting edge 37. The tubular    the
valves 55 and 56 the pumps 43 and/or 44 element 35 is furthermore provided
with a        are switched on by passing a proper signal and radial flange
38 which is reinforced by radial  the necessary energy through  the
electric cables webs 39. A pumping unit generally indicated by   20   62
and/or 63. The pump(s) 43 and/or 44 reference numeral 40 is adapted to be
placed     remove water from the interior 50 of the tubular onto the top
end of the tubular element 35. A    element 35 which is discharged through
the sealing ring 41 is present so that a liquid tight  outlet(s) 45 and/or
46. In  this manner a seal can be obtained between the tubular
pressure difference is created between the element 35 and the pumping unit
40. The   25  interior 50 and the exterior of the tubular pumping unit 10
comprises a hollow main body     element 35 which causes the latter to
pene- 42 carrying two pumps 43 respectively 44,       trate into the
waterbottom. each having an outlet 45 respectively 46.          When the
tubular element 35 has pene- Within the main body 42, compartments 47 and
trated into the waterbottom  to the desired 48 are present. These
compartments are in   30   depth, the pumps 43 and/or 44 are switched off
communication with the pumps 43 respec-          and the valves 55 and 56
are opened again. tively 44. A communication exists between the    Then by
means of the hoisting cables 68 and 69 interior 50 of the tubular element
35 and the    the pumping unit 40 is raised to the water- compartment 47
via a channel 51 and an           surface and taken aboard of the vessel.
If annular filter 52. Similarly a communication    35   desired the cable
67 can then be used for moor- exists between the interior 50 and the com-
ing  a floating object such as a vessel or a float- partment 48 via a
channel 53 and an annular     ing platform to the tubular element 35.
filter 54. Valves 55 respectively 56 are arranged  In  the above, the
tubular element 35 is at the end of channel 51 respectively channel
lowered to the waterbottom before the lower- 53. These  valves are
preferably remotely con-   40   ing of the pumping unit 40. Instead, it is
trolled, so that they can be opened or closed at  possible to lower the
tubular element 35 and will from a vessel at the watersurface. For this
the pumping unit 40 together at the same time. purpose suitable electric
cables 60 respectively   A tubular element, secured to the bottom of a 61
lead from the valve 55 respectively 56 to the  body of water in the manner
according to the said vessel. Electric cables 62 respectively 63    45
invention can be used for various purposes. If it lead from the pumps 43
respectively 44 to the   is provided with an anchor cable, it can for
vessel at the watersurface in order to switch the  example be used for the
mooring of a ship, for pumps 43 and 44 on and off as required.
anchoring a floating production- or drilling plat- Within the tubular
element 34 radial webs      form, so as for example a so-called tension leg
64 and 65 are present which carry an eye 66    50   platform, for anchoring
a single buoy mooring which is centrally arranged within the tubular
system for loading or unloading tankers. element. A first hoisting cable 67
is secured to   The said tubular element can also be used as 



the eye 66. An annular guide element 72 is       an envelope for protecting
the well head and/or arranged around the hoisting cable 67. Hoisting  the
upper part of an  oil- or gaswell in the cables 68 and 69 are secured
respectively to   55   seabed, or for anchoring a pipeline to the sea- eyes
70 and 71 on the pump unit 40. The          bed, or for the staying by
means of guy cables of electric cables 60 and 62 are secured to or
various structures, such as for example a free- incorporated into the
hoisting cable 68 and the  standing marine conductor. electric cables 61
and 63 are secured to or         An example of a possible application of
the incorporated into hoisting cable 69.        60   apparatus according to
the invention is shown The apparatus according to Figure 7 is         in
Figure 8, which discloses a bow mooring installed as follows.
system for mooring a supply boat 80 close to an By means of the hoisting
cable 67 the tubular  offshore drilling platform 81. In this Figure, a
element 35 is lowered from a vessel to the       tubular element 82,
secured to the seabottom waterbottom. When the tubular element 35 has   65
83 in the manner according to the invention, is 4    7
0011894 used for anchoring an intermediate buoy 84       element to
penetrate into the water bottom below the watersurface 85 by. means of a
chain    until a desired depth and then stopping the or cable 86, which
interconnects the tubular     pumping unit, characterized in that the pump-
element 82 and the intermediate buoy 84. A       ing unit is removably
mounted on the tubular mooring buoy 87 floating at the watersurface 5
element either before or after the lowering of 85 is connected to the
intermediate buoy 84 by   the tubular element to the water bottom, and
means of a cable or chain 88. The mooring buoy   that, after stopping the
operation of the pump- 87 is provided with a mooring line 88 which is   ing
unit, the pumping unit is disconnected from adapted to be connected to the
mooring hawser    the tubular element, raised to the water surface 89 of
the supply boat 80. The stern of the boat   10   and recovered. 80 is
connected to the platform 81 by means of     2. An apparatus for carrying
out the method a pair of mooring lines 90 and 91.                as claimed
in claim 1, comprising a tubular Another field of application of the
invention  element which is adapted to be closed at the concerns the
anchoring of a pipeline to the sea-  upper end and which is open at the
lower end, a bed in the manner as shown in Figure 9. In  15   thin cutting
edge at the lower end of the tubular Figure 9, a pipeline 90 is shown which
is laying  element, and a pumping unit for reducing the on the seabed 91.
In order to anchor the pipe-  - pressure within the tubular element,
charac- line 90 to the seabed 91 a brace 92 is placed    terized in that
the pumping unit is removably over the pipeline 91. At each end the brace
92   connected to the tubular element by a remotely is provided with a bore
93 and a jacket 94. The   20   controlled releasable coupling and that the
brace 92 is secured to the seabed by passing     pumping unit is adapted to
be remotely con- through each bore 93 and jacket 94 a tubular     trolled,
wherein the pumping unit is provided element 95 according to the invention.
This      with hoisting means extendible from the water tubular element 95
is provided with a collar 96  surface to the water bottom for raising the
and it is installed and caused to penetrate into   25   pumping unit to the
water surface. the seabed 91 in the manner according to the invention as
described in the above.             Revendications The jacket 94 is
internally provided with a cam 97 which is adapted to cooperate with the
1. Proc6d6  d'installation  d'un  6l6ment collar 96 on the tubular element
95.       30   tubulaire au fond d'une masse d'eau, com- Figure 9 shows the
situation after both        portant les 6tapes suivantes: descente de
tubular elements 95 have been installed. The     I'Alment tubulaire depuis
Ia surface de I'eau tubular elements 95 anchor the brace 92, firmly
jusqu'au fond de 1'eau, fermeture de 1'6l6ment to the seabed 91, so that
the brace 92 secures   tubulaire au bout sup6rieur, reduction de la the
pipeline 90 firmly to the seabed 91. The   35   pression A l'intdrieur de
l'616ment tubulaire purpose of the cam 97 is to load the tubular
effectude  en  manoeuvrant une  unite  de element 95 eccentrically when an
upwardly        pompage de fagon A faire p6n6trer 1'61lment. directed force
acts on the pipeline 90 and thus  tubulaire, dans le fond de 1'eau jusqu'a
une pro- on the brace 92.                                 fondeur ddsir6e
et arret cons6cutif de l'unit6 de After the tubular elements 95 have been
40   pompage, caract6ris6 en ce que l'unitn  de installed the pumping unit
(not shown) of each   pompage est mont6e sur l'Mliment tubulaire de tubular
element 95 is raised to the water-      fapon A Atre amovible, soit avant,
soit apris la surface and recovered in the manner as          descente de
1'6l6ment tubulaire jusqu'au fond explained in the above.
de 1'eau, et qu'aprds que le fonctionnement If it is desired to remove the
tubular unit from    45   de I'unitn  de pompage a 0t6 arr&t6, N'unite the
seabed, it is possible to secure a pumping   de pompage est ditachde de
1l'A6ment tubu- 



unit to the tubular element and to create an      laire. hiss6e jusqu'a la
surface de I'eau et re- overpressure within the tubular element causing
placde. the tubular element to raise upwardly so that it    2. Appareil
servant A executer le proc6d6 can be recovered.
50   selon la revendication 1, comportant un 616- The pump  used  in the
pumping  unit          ment tubulaire, qui est adaptA de fa4on A Atre
according to the invention can be of any suit-  ferm6 au bout superieur et
qui est ouvert au able type, for example centrifugal pump, a      bout
infdrieur, une arfte tranchante mince au positive displacement pump, or
even an ejector   bout inferieur de l'6l6ment tubulaire et une unit6 pump.
de pompage servant a reduire la prassion a l'int6rieur de 1'A61ment
tubulaire, caracthris6 en Claims
ce que l'unit6 de pompage est rattachie A 1'6lment tubulaire, de facon A
Atre amovible, 1. A method of installing a tubular element in  par un
accouplement libirable tilicommand6 et the bottom of a body of water
comprising the   50   que l'uniti da pompaga eat adaptie de fagon a steps
of lowering the tubular element from the    Otre tdlicommandie, l'unitn de
pompage Ctant water surface to the water bottom, closing the    munie de
moyens de levage allongeables depuis tubular element at the upper end,
reducing the    la surface de 1'eau jusqu'au fond de 1'eau pour pressure
within the tubular element by operat-   permettre de hisser lNunitd de
pompage jusqu'a ing a pumping unit so as to cause the tubular   65  la
surface de 1'eau. 5    7                  0011894                      8
used for anchoring an intermediate buoy 84       element to penetrate into
the water bottom below the watersurface 85 by means of a chain    until a
desired depth and then stopping the or cable 86, which interconnects the
tubular     pumping unit, characterized in that the pump- element 82 and
the intermediate buoy 84. A       ing unit is removably mounted on the
tubular mooring buoy 87 floating at the watersurface    5    element either
before or after the lowering of 85 is connected to the intermediate buoy 84
by   the tubular element to the water bottom, and means of a cable or chain
88. The mooring buoy   that, after stopping the operation of the pump- 87
is provided with a mooring line 88 which is   ing unit, the pumping unit is
disconnected from adapted to be connected to the mooring hawser    the
tubular element, raised to the water surface 89 of the supply boat 80. The
stem of the boat   10   and recovered. 80 is connected to the platform 81
by means of      2. An apparatus for carrying out the method a pair of
mooring lines 90 and 91.               as claimed in claim 1, comprising a
tubular Another field of application of the invention  element which is
adapted to be closed at the concerns the anchoring of a pipeline to the
sea-  upper end and which is open at the lower end, a bed in the manner as
shown in Figure 9. In  15   thin cutting edge at the lower end of the
tubular Figure 9, a pipeline 90 is shown which is laying  element, and a
pumping unit for reducing the on the seabed 91. In order to anchor the
pipe-   pressure within the tubular element, charac- line 90 to the seabed
91 a brace 92 is placed    terized in that the pumping unit is removably
over the pipeline 91. At each end the brace 92   connected to the tubular
element by a remotely is provided with a bore 93 and a jacket 94. The   20
controlled releasable coupling and that the brace 92 is secured to the
seabed by passing     pumping unit is adapted to be remotely con- through
each bore 93 and jacket 94 a tubular      trolled, wherein the pumping unit
is provided element 95 according to the invention. This      with hoisting
means extendible from the water tubular element 95 is provided with a
collar 96  surface to the water bottom for raising the and it is installed
and caused to penetrate into   25   pumping unit to the water surface. the
seabed 91 in the manner according to the invention as described in the
above.             Revendications The jacket 94 is internally provided with
a cam 97 which is adapted to cooperate with the       1. Proc6d6
d'installation  d'un  6l6ment collar 96 on the tubular element 95.
30   tubulaire au fond d'une masse d'eau, com- Figure 9 shows the situation
after both        portant les dtapes suivantes: descente de tubular
elements 95 have been installed. The     1616ment tubulaire depuis la
surface de leau tubular elements 95 anchor the brace 92, firmly  jusqu'au
fond de 1'eau, fermeture de 1'616ment to the seabed 91, so that the brace
92 secures   tubulaire au bout superieur, r6duction de la the pipeline 90
firmly to the seabed 91. The   35   pression A l'int6rieur de l'Mldment
tubulaire purpose of the cam 97 is to load the tubular     effectuee  en
manoeuvrant une  units de element 95 eccentrically when an upwardly
pompage de facon A faire penetrer l616ment directed force acts on the
pipeline 90 and thus  tubulaire, dans le fond de I'eau jusqu'A une pro- on
the brace 92.                                fondeur d6siree et arret
consecutif de I'unit6 de After the tubular elements 95 have been   40
pompage, caract6risd en ce quo l'unit6 de 



installed the pumping unit (not shown) of each    pompage est montee sur
1'61ment tubulaire de tubular element 95 is raised to the water-      faron
A itre amovible, soit avant, soit apres la surface and recovered in the
manner as          descente de 1l'61ment tubulaire jusqu'au fond explained
in the above.                          de Neau, et qu'aprds quo le
fonctionnement If it is desired to remove the tubular unit from    45   de
l'unite de pompage a 6th arret6, l'unitd the seabed, it is possible to
secure a pumping    de pompage est ditach~e de 1'6l6ment tubu- unit to the
tubular element and to create an      lairs. hissee jusqu'a la surface de
1'eau et re- overpressure within the tubular element causing   placde. the
tubular element to raise upwardly so that it    2. Appareil servant A
executer le procedd can be recovered.                           50   selon
la revendication 1, comportant un 616- The pump  used  in the pumping unit
ment tubulaire, qui est adaptd de fa;on A Otre according to the invention
can be of any suit-   ferm6 au bout sup6rieur et qui est ouvert au able
type, for example centrifugal pump, a        bout infdrieur, une arite
tranchante mince au positive displacement pump, or even an ejector \  bout
infdrieur de 1'616ment tubulaire et une unite pump.
55   de pompage servant A r6duire la pression a l'interieur de Fl66ment
tubulaire, caractdris4 en Claims
ce que l'unit6 de pompage est rattachee A 1'616ment tubulaire, de fagon A
Atre amovible, 1. A method of installing a tubular element in  par un
accouplement liberable tel6command4 et the bottom of a body of water
comprising the   60   quo lunit6 de pompage est adaptde de fagon A steps of
lowering the tubular element from the    Atre tel6command6e, l'unit4 de
pompage 6tant water surface to the water bottom, closing the    munie de
moyens de levage allongeables depuis tubular element at the upper end,
reducing the    la surface de 1'eau jusqu'au fond de I'eau pour pressure
within the tubular element by operat-    permettre de hisser l'unit6 de
pompage jusqu'a ing a pumping unit so as to cause the tubular   65   la
surface de 1'eau.    0 011 894                       10 stentanspr~~~~oh*
~gebracht Ond geborgen wird.- ,,lonspo~h>_ -   ,,,
.......................Vrrchug f- r die AusfOhrung des. 1. Ein Verhahrsn
ffir das'Anbnngen sines       Vsrfahrens nach Anspruch 1, bestehend aus
Rohrslemsntsim Boden uner siner Warer-  uinem Rhrelemnent, des ausgs Se st,
Urn a masas. das die Schritte des. Absenkens des    6    oee   id  eahosnz
ednuddr Rohreie__nts von oder Wasserobsrflich  zu-wi      am unteron  =Endo
offe  ist,.:eum  iner dunnOnf Boden, des Abschliesssns des Rohrelements am
Schnedkante am  unteren Ends des Rohr? obernsii Ends, der Minde'rung des
Orucksa im~     elsments und aus sinem Pumnpenaggiregat zur Rohrelernent
durch Betrieb sines P sn-              n und   us im Rohrentda aggreguts.
so darn Asin Eindrinen des Righr en    durch..' vskehn ihst-  daer  del
Pumwre;- elements bis. 4uteine gew~nscht4 'Ilsts in den    aggregat durch
sine fernlgesteUsirte 116sbre.. Boden arolgqlt, und denn des Abstellenis
des.     Kupplung abhma   i  e    orelsen Pd und
hmpenaggregtumfastdadurcgeketvonn-  verbundin 1st und darn des
Purpenaggregata :, zeichnet. darn dars Pumpenaggregat sntweder
ausgerstet ist. urn fergesteuert zu Warden, vor oder nach dern Absenken des
Rohreiements   15   wobei das Pumpenaggregat. mit Hebevorrich-: abnehrmbar
auf dem Rohrolement angebrecht         tungen versehen !st, die Von der
Wasserober-. wird und darn nach Einstellen des Betrebs. des    flich. bis
zumn Boden verlingert werden~ Purnpenaggregats dasn Pumnpenaggregat
vomknenurda   Pmeagiatnde Rohrelement gelast, an die Wasseroberflache
Wasseroberfiche zu heben. 20 25 30 36 40 45 50 60 65 6    


