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@ Process and device for depositing loose material under water, in particular covering a pipe or the

like.

@ Process and device for depositing loose material
{19), such as sand, under water by feeding a mixture
of water and material through a tube (12) or hose
(21) towards the area of the bottom of the body of
water, which tube (12) or hose (21) over a length
which extends adjacent to the said bottom has a
succession of outflow openings (13.22) the outflow
capacity of which in total is substantially the same
as the quantity of mixture per unit time flowing
‘_through the tube (12) or hose (21).
< The tube (12) or hose (21) may cooperate with
LA downwardly extending flaps (16,16'.16”.16”’). dispos-
ed over the top of the length of tube (12) or hose
(21) provided with the outflow openings (13,22).The
tube may be a funnei (32).
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Process and device for depositing loose material under water, in particular covering a pipe or the like.

The invention relates to a process for deposit-
ing loose material under water, in which the loose
material, mixed with water, is fed in at or near the
bottom through a pipe which has an outflow ap-
erture and 1s directed downwards from a movable
device. such as a vessel, while during the infeed of
this mixture the device with the pipe is moved
along a specific course, so that the outflowing
mixture separates under water into water and loose
material. the loose material being deposited on the
bottom.

Such a process is generally known. The prob-
lem which occurs here is that the mixture of water
and loose material flowing out of the mouth of the
pipe spreads more or less rapidly depending on
the rarticle size of the loose material and the
emerging quantity of loose material per unit time,
due to the fact that the stream of mixture emerging
from the mouth represents a certain amount of
energy and drags along surrounding water. This
results 1n a spread of the loose material over a
much greater area than is desired, in particular
when currents also occur in the water at the mouth
of the outflow. This problem is greatest in the case
of fine-grained material. such as fine sand. with a
particle size, for example, of the order of mag-
mitude of 100 to 200 Lm (micromeires).

Making an accumulation properly or covering
an object such as a pipe or cable properly is
therefore difficult to achieve with a fairly reasonable
output.

The object of the invention is to produce a
process with which it is in fact possible to deposite
lcose matenal. in particular fine-grained loose ma-
terial. such as fine sand, in the correct place in the
correct form, without the loose material spreading
in a more or less arbitrary manner.

This object is achieved according to the inven-
tion in the first place and in principle in that, viewed
in the direction of the course, the loose material
mixture 18 made to flow out divided over a great
length of the course through apertures succeeding
one another in the direction of the course, in such
a way that the delivery from the pipe is distributed
over this great length.

This thus means that according to the invention
the mixture of water and loose material which is fed
in through the pipe does not flow out through a
single aperture, but through a large number of
apertures lying in the direction of the course, while
the delivery, i.e. the volume per unit time, flowing
through the pipe i1s distributed among these ap-
srtures. Jets of mixture which have a smali loose
matenal sutflow per aperture then emerge from the
many aperiures. If the pipe with the apertures is on
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or close to the area to be covered, then settling
can take place a short distance away without the
admixture of surrounding water. Since the device,
such as the vessel. moves along the course to be
treated, in this way the pipe provided with outflow
apertures and trailing along the botiom or moving
just above it forms a ridge of loose material which
can serve to cover a line or cable. but which can
also be used to build up a body, such as a sand
body.

The device for using the process according to
the invention can be achieved in many different
ways.

In a device which consists of a vessel, a pipe
directed downwards from the vessel, and an out-
flow mouth at the end of the pipe. the device
according to the invention can be characterized in
that the outflow mouth comprises a length of tubing
which runs parallel to the bottom and is provided
with apertures distributed along its length, said
apertures together with the then throttied end ap-
erture of the length of tubing forming a passage
which can process the delivery of the pipe. This
length of tubing can be connected to the pipe by
means of hinges with at least two pins standing at
right angles to each other, and can be controlled in
this way. It can therefore also be held just above
the bottom, so that the outflow distance for the jets
of mixture is as small as possibie.

The length of tubing can be a rigid pipe, but it
can also be a flexible hose. The condition is that it
is provided with series of outflow apertures along a
great length, for example 10 to 15 metres.

If use is made of a rigid pipe the position of
which can be determined accurately by means of
controllable hinges, then it can be useful according
to the invention to provide on top of the pipe a
flexible flap which extends on either side thereof,
and the length of which is at least equal to the
tubing provided with apertures. This flexible flap
hangs downwards, preferably in contact with the
bottom, and prevents loose material from flowing
away laterally.

It is also conceivable for these flaps on either
side of the length of tubing to be connected at the
front and rear side by an intermediate flap, this
intermediate flap being lower in height than the flap
to which it is connected.

If such a flexible flap is used, the outflow
apertures are preferably disposed in the top part of
the length of tubing. This flap can be made of tight
material, but is preferably made of maternal which
is permeable to water, but which retains the loose
material. The loose material is in this way expelled
from the jets and forced by the flap to setile on the
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bottom. Admixture with surrounding water can be
fully counteracted in this way.

Apertures can, however, also be provided in
the bottom part of the length of tubing.

If the length of tubing is a flexible hose, which
is dragged along the botiom, it preferably has the
apertures in the top parts of the side wall. However,
it is then possible to connect several lines, such as,
for exampie, two or more hoses which are fixed to
a manifold, which is in turn fixed to the end of the
pipe.

If there are more than two hoses, the outermost
hoses can be largely or fully left without lateral
apertures, and the outermost hoses are longer than
the innermost. A good lateral boundary is obtained
in this way.

If two hoses are used, use can be made again
of a flexible flap which is carried by a carrier which
projects above and between the hoses and is fixed
to the manifold. Here again, control can be carried
out by controlling the bottom end of the pipe, for
example by means of cardan joints with operating
cylinders disposed therein.

Instead of a rigid pipe or a flexible hose with
circular cross section, it is also possible according
to the invention for the length of tubing to be a
funnel which from the pipe onwards has a flow
cross section which increases in the direction of
flow and is provided with outflow apertures in the
wall. The increase in cross section results in a
speed reduction, and thus a reduction in the
emerging partial jets.

The height of this funnel can decrease in the
direction of flow, so that only one outlet slot is left
at the end of the funnel.

The funnel can also pass gradually in the di-
rection of flow from the circular cross section of the
pipe to a horizontal crescent shape. The shape
itself then provides protection against the admix-
ture of surrounding water, and this shape is particu-
larly beneficial for the covering of a pipe.

The invention will now be explained in greater
detail with reference to the drawings.

Fig. 1 shows an embodiment of the device
according to the invention, in perspective.

_Fig. 2 shows another embodiment of the
device for carrying out the process according to
the invention, in perspective.

Fig. 3 is a cross section through the length
of tubing provided with apertures, according to the
embodiment of Fig. 1.

Fig. 4 shows schematicalily in cross section
the application with two hoses.

Fig. 5 shows the application with two hoses
on a flap. )

Fig. 8 shows schematically the embodiment
of Fig. 5 in top view.
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Fig. 7 shows schematically in top view the
embodiment with a funnel.

Fig. 8 is a cross section along the line VII-
Vil of Fig. 7.

Fig. 9 is a cross section along the line IX-IX
of Fig. 7.

Fig. 10 shows schematically yet another vari-
ant.

Fig. 1 indicates by 1 the side of a hopper.
Coming out of this side wall of the hopper via an
elbow 2 is a downward-sianting pipe 3, which is
connected to the eibow by means of hinge arms 4,
said hinge being straddled by a bellows 5. Said
pipe 3 is suspended from the hopper by cables,
such as the cable 6.

Provision is made on the bottom of the pipe 3
for a cardan joint which is shown in iis entirety by
7, and is provided with a horizontal hinge 8 and a
vertical hinge 9. This joint is also straddled in a
known manner by means of a bellows 10. The pipe
section 11 going out from the cardan joint 7 has
connecting to it a pipe 12, which is provided along
its entire length with slits or apertures 13, and the
end of which is closed, with the exception of a
small aperture 14, or is provided with a preten-
sioned flap 14.

A pipe to be covered, which can lie in a chan-
nel, is indicated by 15.

A flap 16 is placed over the tubing 12 provided
with slits 13 and - as shown in Fig. 3 - is held at
some distance from the top wall of the length of
tubing 12 by a support 17, and on sither side
thereof hangs down and is in contact with the
bottom 18 of the water. The flaps 16 can, if de-
sired, be provided on the front or rear end with a
cross flap 16 which does not entirely reach the
bottom.

The mixture emerging from the slits 13 forms
an accumulation, indicated in its entirety by 19,
under the flaps 16, 16 (vide Fig. 3).

The hopper 1 is advanced parallel to the
course of the pipe 15 to be covered, so that during
this advance an unbroken accumuiation or sand
ridge which covers the pipe 15 is formed.

It is possible to check with a sensor 20, which
is known per se, whether the length of tubing
provided with apertures is actually moving along
the correct course.

In the embodiment of Fig. 2 a flexible hose 21,
which hangs down in a curve and rests with a long
part 21" on the course to be covered, is connected
to the pipe section 11 of the pipe 3, which is
designed in the same way as shown in Fig. 1.

This hose is provided in the side walls with slit-
type out-flow apertures 22, from which mixture jets
23 emerge.

Since the hose is moved forward with the hop-
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per along the course of the pipe 15, the hose part
21" will remain stably in the accumulation forming.
The accumulation 19 obtained is flatter in shape.
In this embodiment provision is made for a number
of upward-directed jets or an aperture 14 to fill in
the channel left by the hose 21",

Fig. 4 shows how an accumulation 28 can be
formed by means of two hoses 24, 25 with lateral
outflow apertures 26, 27.

The outflow apertures can here be disposed
largely or entirely in the sides of the hoses facing
each other. In an embodiment with four hoses it is
possible to make the two outermost hoses consid-
erably longer than the two innermost hoses. The
outermost hoses can here be made tight over a
large part or even fully, and serve to prevent [ateral
flowing away of the loose material mixture from the
two innermost hoses. in such a way that most of
the loose material settles between the two out-
ermost hoses.

It is also possible to use a flap in the embodi-
ment with two hoses. This is shown in Figs. 5 and
8.

The hoses 26. 27 respectively are fixed to a
manifcld 29, which bears a rod 30, on which the
flap 31 rests. said flap extending on either side of
the hoses 26 and 27.

Fig. 7 shows an embodiment in which the
length of tubing is formed by a funnel 32 with a
large number of elongated outflow apertures 33 in
the bottom face.

From the pipe with generally circular cross
section the funnel runs in cross section in an oval
shape which becomes increasingly flat and wide.
The cross sections VII-VIII and IX-IX, shown in
Figs. 8 and 9 respectively, show that the flat oval
shape merges into a narrow outlet slit 34.

In the embodiment of Fig. 10 the funnel is also
cresceni-shaped in cross section, as indicated at
35. with outlet apertures 36 in the bottom part. This
funnel encloses the object 37 to be covered from
above.

Claims

1. Process for depositing loose material under
water. in which the loose material, mixed with wa-
ter. is fed in on or near the bottom through a pipe
{3) which has an outflow aperture and is directed
downwards from a movable device, such as a
vessel (1), while during the infeed of this mixture
the device with the pipe is moved along a specific
course (15), so that the outflowing mixture sepa-
rates under water into water and loose material
119), the loose material being deposited on the
bottom. characterized in that, viewed in the direc-
tion of the course (15), the loose material mixture is
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made to flow out divided over a great length of the
course through apertures (13, 22) succeeding one
another in the direction of the course, in such a
way that the delivery from the pipe (3) is distrib-
uted over this great length.

2. Device for the application of the process
according to Claim 1, comprising a vessel (1) and a
pipe (3) running downwards from the vessel (1) and
having at its end an outflow mouth, characterized in
that the outflow mouth comprises a length of tubing
(12) which runs parallel to the bottom and is pro-
vided with outflow apertures (13) distributed along
its length, said apertures, possibly together with the
then - throttled end aperture (14) of the length of
tubing (12), forming a passage which can process
the delivery of the pipe (3).

3. Device according to Claim 2, characterized
in that the length of tubing (12) forming the outflow
mouth is connected to the pipe by means of hinges
(8. 9) with at least two pins standing at right angles
to each other, or is itself provided with hinges with
pins standing at right angles to each other, it being
possible for the outflow mouth to be controlled in
the desired position by external means.

4. Device according to Claim 3, characterized
in that the length of tubing is a rigid pipe (12).

5. Device according to Claim 2, 3 or 4, char-
acterized in that a flap (16) is disposed on top of
the length of tubing or rigid pipe (12), which flap
extends on either side thereof, and the length of
which is at least equal to the length of the length of
tubing (12) provided with apertures (13).

6. Device according to Claim 5, characterized
in that these flaps (16) on either side of the length
of tubing are connected at the front and rear side
by an intermediate flap (16), this intermediate flap
(16™) being lower in height than the flap (16) to
which if is connected.

7. Device according to Claim 2 or 3, character-
ized in that the length of tubing is a flexible hose
(21) of which the part lying on the bottom has
outflow apertures (22).

8. Device according to Claim 5, 6 or 7, char-
acterized in that the length of tubing comprises two
or more sections (24, 25) or hoses (26, 27) which
are connected {o the pipe by means of a manifold
(29).

9. Device according to Claim 8, characterized
in that if there are more than two hoses. the out-
ermost hoses can be largely or fully left without
lateral apertures, and the outermost hoses are
longer than the innermost hoses.

10. Device according to one or more of the
preceding Claims 2 to 9, characterized in that the
apertures are disposed in the top part of the length
of tubing.
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11. Device according to one or more of the
preceding Claims 2 to 10, characterized in that
apertures are disposed in the bottom part of the
length of tubing.

12. Device according to Claim 8 or 9, char- 5
acterized in that a carrier (30) for a flexible flap is
provided between the two or more hoses (26, 27)
connected to the manifold (29).

13. Device according to Claim 2 or 3, char-
acterized in that the length of tubing is in the form 10
of a funnel (32) which from the pipe onwards has a
flow cross section which increases in the direction
of flow and is provided with outflow apertures (33)
in the wall.

14. Device according to Claim 13, character- 15
ized in that the height of the funnel decreases in
the direction of flow, to form an outlet slot (34) at
the end of the funnel (32).

15, Device according to Claim 13, character-
ized in that the funnel passes graduaily in the 20
direction of flow from the circular cross section of
the pipe to a horizontal crescent shape (35).

16. Device according to Claims 13, 14 or 15,
characterized in that the apertures (33, 36) are
disposed in the bottom wall of the funnel. 25

17. Process according to Claim 1, using the
device according to one or more of the preceding
Claims 2 to 16, characterized in that an elongated
object such as a pipeline (15) or cable is covered.

18. Process according to Claim 1, using the 30
device according to one or more of the preceding
Claims 2 to 16, characterized in that a body is built
up in successive paths next to and/or above each
other.
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