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Description

[0001] The invention relates to a drag head for a trailing
suction hopper dredger which essentially consists of a
structure connected to a suction pipe, with a visor rotating
around an horizontal axis, in which a series of teeth are
applied for breaking up the sand, which are fitted on a
toothed beam extending perpendicularly with reference
to the direction of motion of the drag head, and a series
of jet pipes for injecting water under high pressure, ex-
tending parallel to said toothed beam and in front of these
teeth, always when considering the direction of motion
of the drag head.
[0002] Such a drag head according to the preamble of
claim 1 is known from GB-A-1.312.032. In GB-A-
1.312.032 a hopper suction dredge is described which
solves the problem of providing the means which allow
carrying along a greater part of the coherent ground
scraped off by the scraper of the hopper suction dredge
in the suction current. This is done by increasing the suc-
tion pressure available for lifting the water/ground mixture
by means of a hopper suction dredge comprising a suc-
tion mouth with a wall defining a chamber with an opening
for connection to a suction pipe. The suction mouth com-
prises a pivoted visor shaped flap to which a scraper
blade lying outside the chamber is secured. Within the
suction mouth at least one nozzle is arranged for directing
at least one water jet on material lying adjacent a second
portion of the scraper blade inside the chamber, the flow
direction of the jet being substantially parallel to the suc-
tion direction. In that way scraped off ground is crumbled
by the water jets and sucked into the suction mouth.
[0003] A trailing suction hopper dredger consists of a
structure connected to a suction pipe, which is open at
the bottom side and is dragged over the ground during
dredging.
[0004] The drag head itself consists of two parts: a cap
which is directly connected to the suction pipe of the ship,
and a visor which is hingingly connected to the cap by
means of an horizontal axis. In the visor a series of teeth
4 are applied on an horizontal beam in order to break up
the ground. Such a beam is known as a toothed beam.
[0005] At the bottom side of the cap, at the height of
the connection with the visor, a series of wear heel pieces
are applied. These form the heel plate. In these wear
heel pieces a number of nozzles are provided.
[0006] During dredging, the head is moved over the
ground. In this way, the cap is resting by the heel plate
onto the bottom. Because the visor can move independ-
ently from the cap, the latter is resting with the side and/or
back wall on the bottom. Depending on the hardness of
the bottom, these walls will more or less penetrate the
bottom. By the suction action of the dredging pump at
the suction pipe end, an underpressure will finally be built
up in the drag head, which among others depends on
the extent of sealing of this head. Through this, together
with the water from the outside which has to be fed inev-
itably, an amount of sand will be sucked up. In this way,

sand is dredged by means of the erosion action of the
water.
[0007] The sand production is up to now increased by
two additional elements:

a) Teeth: owing to the teeth present in the visor, a
layer is peeled off the bottom at the passage of the
head. In this way, the broken up earth may then be
sucked up.
b) Jets: in the wear heel pieces one or more nozzles
are to be found. Through these, at present, water is
pumped with a pressure of approximately 10 bar.
These allow to suck up extra sand, since:

[0008] The sand to be dredged consists of piled up
grains. By their own weight, these are pressed onto each
other. This pressure is transferred between the grains by
the mutual points of support, being the points of contact
between the grains.
[0009] It is this pressure which ensures that the grains
remain at rest in a certain way: the grains remain packed
in a certain state of equilibrium.
[0010] If it is desired to suck up this sand, this equilib-
rium has to be disturbed. This may be achieved by using
the jets: by feeding water under high pressure, the mutual
pressure between the grains may be removed. By this,
the force which keeps the grains on each other is re-
moved, causing the grains to start moving. These grains
try to reach another state of equilibrium, and this is called
the fluidization of the sand. Now, only this sand has yet
to be sucked up, which may be achieved by the under-
pressure built up in the drag head.
[0011] In general it may thus be said that the jets serve
to loosen up the sand and that the suction force of the
dredging pump serves for the transport of the loosened
up sand.
[0012] Trailing hoppers which correspond to the above
given description are known.
[0013] It is the aim of the invention to design a drag
head which, thanks to a number of modifications and
improvements, shows an increased efficiency, thanks to
among others an increased concentration of sand in the
pumped up mixture, whereto preferably means are pro-
vided to adjust the water gap independently from the cut-
ting thickness.
[0014] In order to allow this a drag head according to
claim 1 is provided, in which, behind the above said teeth,
always with reference to the direction of motion of the
drag head, at least one second series of jet pipes is pro-
vided.
[0015] As mentioned above, the sand to be dredged
consists of piled up grains which are pressed onto each
other by their own weight. The passage of the first series
of jet pipes makes the grains up to a first depth come
loose from each other and fluidizes the soil up to this first
depth. The passage of the teeth disturbs the soil up to
the first depth, causing it to be sucked up. Furthermore,
the passage of the teeth breaks up the sand, i.e. makes
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the grains up to a second, increased depth come loose
from each other, creating cavities and causing an under-
pressure in the soil up to this second depth. By providing
the second series of jet pipes, the cavities which are cre-
ated between the grains of sand are immediately filled
with water and the underpressure is minimized, which
can ensure that the grains up to the second depth remain
loose from each other and are sucked up with the suction
current.
[0016] It should be mentioned that from JP60055133
a ditch excavation device is known, which employs a plu-
rality of water jet nozzles mounted on a plurality of plow
blades. The plow of JP60055133 is used to make an
underwater ditch for receiving cables, pipelines, and the
like, and therefore simply pushes underwater ground ma-
terial to the sides, i.e. away from the blades. JP60055133
does not relate to a dredging drag head which, on the
contrary, aims at collecting and sucking away underwater
ground material through the suction pipe. JP60055133
only teaches that excavation efficiency may be improved
by employing water jets, however it does not teach that
the use of a plurality of water jets actually improves the
efficiency of sucking away ground material.
[0017] Always according to the invention, the above
said second series of jet pipes is preferably subdivided
in jet pipes directed at the inside of the visor, more par-
ticularly at above said teeth, and in jet pipes which are
directed vertically or substantially vertically downwards.
[0018] Other details and advantages of the invention
will appear from the following description of a drag head
according to the invention. This description is exclusively
given as an example and does not limit the invention.
The reference numbers refer to the attached figures.

Figure 1 is a schematic side view of the dredge head
according to the invention.
Figure 2 is, at a bigger scale, a perspective repre-
sentation of the dredge head according to the inven-
tion.
Figure 3 schematically illustrates the operational
depth of a drag head of the known type.
Figure 4 in the same way illustrates the possible op-
erational depth of a drag head according to the in-
vention.

[0019] The drag head for a trailing suction hopper
dredger according to the invention is moved over the bot-
tom in the direction of arrow P which is shown in figure
1. The drag head according to the invention is found at
the end of a suction pipe 1 which is equipped with a visor
2 consisting a.o. of side walls 3, a back wall 3’, a top plate
4 with an arc-shaped section 5, which upon rotation of
the visor 2 around its axis 6 remains in close contact with
the sealing strip 7 belonging to the fixed parts which are
fitted to the suction pipe. During dredging, indeed an un-
derpressure is maintained within the visor, and it is ac-
tually a clear objective of the invention to increase the
sand fraction of the dredged slurry. Through the heel

plates 8 a number of jet pipes 9 pass, which inject water
under high pressure. The heel plate 8 with jet pipes 9
applied at the front are currently used up to now. During
the dragging of the drag head over the bottom, the in-
jected jets will first loosen up the sand, which will subse-
quently be sucked up immediately. Simultaneously, the
teeth 10, which are found behind the jet pipes 9, will break
up the sand. (In this text, the terms "in front of" and "be-
hind" shall be understood with reference to the direction
of motion of the drag head). Also these teeth are found
in the drag heads existing up to now.
[0020] Behind these teeth 10, at the height of the water
valve 11 closing down the visor at the back side, a second
series of jet pipes is now provided. These jet pipes are
subdivided into a first series of jet pipes 12 which are
directed towards the teeth 10, and a second series of jet
pipes 12’ which are directed vertically or substantially
vertically downwards. The jets injected through jet pipes
12 are directed towards the inside of the visor. The jet
pipes 12’ are aimed at fluidizing the bottom better, i.e.
deeper at the height of the back wall 3’.
[0021] The presence of the jet pipes 12 and 12’ has
the following advantages:

a) The sand loosened up by the teeth 10 and the jet
pipes 9 which was not yet sucked up is extra fluidized
and may thus be sucked up better;
b) The breaking up in several stages by jet pipes 9
on the one hand, and jet pipes 12 and 12’ on the
other hand, increases the depth at which the sand
is agitated and sucked up. This may be clearly as-
certained by comparing the operational depth ac-
cording to figure 3 with the operational depth accord-
ing to figure 4.
c) An increase of the efficiency through the water
gap. Whereas before, a mixture of sand/water only
passed through the water gap by erosion, now the
concentration of the mixture is increased by erosion
and by the presence of fluidized sand as a result of
the action of the jet pipes immediately in front of the
water gap.

[0022] The advantages explained here are the imme-
diate result of the switching on of the jet pipes 12, 12’
immediately behind the teeth 10.
[0023] The different jet pipes 12, 12’ immediately link
up with a water valve 11 which may be moved, and this
according to a translation which occurs in a plane that
runs parallel to the back wall 3’ of the visor. This water
valve 11 is designed in the shape of a water chamber
13. In case of hydraulic operation, this is carried out from
the bridge of the trailing suction hopper dredger. The fit-
ting of the water valve which is adjustable in the height
direction, increases the efficiency of the new drag head
further, because the water gap may be optimally adjusted
as a function of the soil conditions and totally independent
from the penetration of the bottom by the visor.
[0024] The efficiency of the trailing suction hopper
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dredger is further increased by applying at the bottom of
the side walls 3 of the visor, one or a series of several
lateral knife-shaped wear strips 14. These wear strips
are sufficiently thin to penetrate into the sand in order to
realize the desired sealing, so that the ratio sand/water
of the sucked off mixture is further optimized.
[0025] In order to prevent feed water from being fed
along the relatively unproductive sides of the visor, the
drag head has to be well sealed at these sites. The side
walls of the visor should well penetrate into the bottom.
[0026] By the presence of thinly walled wear strips 14,
the visor is laterally perfectly sealed, so that the required
transport water is integrally sucked up at the back through
the water gap and the agitated soil. This new layout forms
a second important feature of the invention.
[0027] A further improvement of the drag head should
be seen in the presence at the back side of the drag head
of the feet 15 hinging with respect to the visor, the useful
surface of which, i.e. the base 15’, is sufficiently great to
guarantee a fixed support on the bottom. By regulating
the depth of the feet 15, which are mutually connected
by a plate 17 (figure 2), the penetration of the visor and
thus of the teeth into the soil is regulated. This allows to
regulate the cutting thickness of the teeth and this inde-
pendently from the water gap. In a possible embodiment,
feet 15, with their widened bases 15’, are rotatably fitted
around hinge point 18. The rotation is effectuated by the
action of the hydraulic cylinder 16, with hinge point 18
with respect to the feet 15 and hinge point 19 with respect
to the visor. The visor itself is lifted or lowered by the
action of hydraulic cylinder 20. The cylinder 20 is rigidly
fastened with respect to the suction pipe 1 and is in 21
hingingly connected to fixed parts belonging to the struc-
ture of the visor, in order to lift or lower the back wall 3’
thereof.
[0028] In figure 2, one of the hydraulic cylinders, 22,
which controls the water valve 11, is shown.
[0029] By increasing the operational pressure of the
water jets from 10 bars to 20 bars, a clearly better pen-
etration of these water jets may be expected. This forms
a further feature of the invention.
[0030] By the combination of the different improve-
ments to a drag head of the known type, as explained
above, a surprising increase of the efficiency of the new
drag head may be expected.

Claims

1. A drag head for a trailing suction hopper dredger
which essentially consists of a structure connected
to a suction pipe, with a visor (2) rotating around an
horizontal axis (6), in which a series of teeth (10) are
applied for breaking up the sand, which are arranged
along a line which extends perpendicularly with re-
spect to the direction of motion of the drag head, and
a first series of jet pipes (9) for injecting water under
high pressure, which are arranged along a line par-

allel to and in front of the line of said teeth, charac-
terized in that at least one second series of jet pipes
(12,12’) is provided behind the line of said teeth, the
jet pipes (12, 12’) of each second series being aimed
for in use fluidizing the bottom to be dredged.

2. A drag head as claimed in claim 1, characterized
in that said second series of jet pipes is fitted on a
water valve (11) in the shape of a water chamber
(13), which is hydraulically moveable in a plane ex-
tending tangently or substantially tangently to the
back wall (3’) of the visor.

3. A drag head as claimed in claim 1 or claim 2, char-
acterized in that the second series of jet pipes (12)
is subdivided into jet pipes (12) directed at the inside
of the visor and jet pipes (12’) which are directed
vertically or substantially vertically downwards.

4. A drag head as claimed in claim 3, characterized
in that the jet pipes (12) directed at the inside of the
visor are directed to above the teeth (10).

5. A drag head as claimed in any of claims 1-4, char-
acterized in that above said visor (2), together with
above said suction pipe (1) is equipped with adjust-
able feet (15), the useful surface (15’) of which is
sufficiently great to get support on the bottom, where-
to the visor, at the bottom of the side walls 3’ is
equipped with knife-shaped wear strips (14), which
are sufficiently thin so as to penetrate into the bottom
and to ensure the desired lateral sealing.

6. A drag head as claimed in any of claims 1-5, char-
acterized in that the second series of jet pipes (12,
12’) is mounted at the height of the back wall (3’) of
the visor.

7. A drag head as claimed in any of claims 1-6, char-
acterized in that the second series of jet pipes (12,
12’) is mounted immediately behind the teeth (10).

8. A process for dredging with a trailing suction hopper
dredger equipped with a drag head according to any
one of claims 1-7, characterized in that the pres-
sure in the jet pipes is increased to 20 bars.

Patentansprüche

1. Ein Saugkopf für einen geschleppten Lade-
raumsaugbagger, der im Wesentlichen aus einem
Aufbau besteht, der mit einem Saugrohr verbunden
ist, sowie mit einem Schirm (2), der um eine horizon-
tale Achse (6) schwenkbar ist, in dem eine Reihe
Zähne (10) zum Aufbrechen von Sand angebracht
sind, die entlang einer Linie angeordnet sind, die sich
senkrecht zur Bewegungsrichtung des Saugkopfes
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erstreckt, und mit einer ersten Reihe Strahlrohre (9)
zum Einspritzen von Wasser unter hohem Druck, die
entlang einer Linie parallel zu und vor der besagten
Zahnreihe angeordnet sind, dadurch gekenn-
zeichnet, dass mindestens eine zweite Strahlrohr-
reihe (12, 12’) hinter der Linie der besagten Zähne
vorgesehen ist, wobei in der Anwendung die Strahl-
rohre (12, 12’) der zweiten Reihe jeweils den Zweck
erfüllen, den zu baggernden Boden aufzuwirbeln.

2. Ein Saugkopf nach Anspruch 1, dadurch gekenn-
zeichnet, dass die besagte zweite Strahlrohrreihe
an einem Wasserventil (11) in der Gestalt eines
Wasserkastens (13) befestigt ist, der in einer Ebene,
die sich tangential oder im Wesentlichen tangential
zur Rückwand (3’) des Schirms erstreckt, hydrau-
lisch bewegt werden kann.

3. Ein Saugkopf nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die zweite Strahlrohrreihe (12)
unterteilt ist in Strahlrohre (12), die auf die Innenseite
des Schirms gerichtet sind, und Strahlrohre (12’), die
senkrecht oder im Wesentlichen senkrecht nach un-
ten gerichtet sind.

4. Ein Saugkopf nach Anspruch 3, dadurch gekenn-
zeichnet, dass die auf die Innenseite des Schirms
gerichteten Strahlrohre (12) auf den Bereich ober-
halb der Zähne (10) gerichtet sind.

5. Ein Saugkopf nach einem der Ansprüche 1-4, da-
durch gekennzeichnet, dass der oben genannte
Schirm (2) gemeinsam mit dem oben genannten
Saugrohr (1) mit verstellbaren Füßen (15) ausgerü-
stet ist, deren nutzbare Oberfläche (15’) genügend
groß ist, um auf dem Boden Halt zu finden, wozu der
Schirm im unteren Bereich der Seitenwände (3’) mit
messerförmigen Verschleißstreifen (14) ausgerü-
stet ist, die ausreichend schmal sind, um in den Bo-
den eindringen zu können und die erwünschte seit-
liche Abdichtung zu gewährleisten.

6. Ein Saugkopf nach einem der Ansprüche 1-5, da-
durch gekennzeichnet, dass die zweite Strahlrohr-
reihe (12, 12’) in der Höhe der Rückwand (3’) des
Schirms montiert ist.

7. Ein Saugkopf nach einem der Ansprüche 1-6, da-
durch gekennzeichnet, dass die zweite Strahlrohr-
reihe (12, 12’) unmittelbar hinter den Zähnen (10)
montiert ist.

8. Ein Verfahren zum Baggern mit einem geschleppten
Laderaumsaugbagger, der mit einem Saugkopf
nach einem der Ansprüche 1-7 ausgerüstet ist, da-
durch gekennzeichnet, dass der Druck in den
Strahlrohren auf 20 Bar erhöht wird.

Revendications

1. Bec d’élinde pour drague suceuse traînante qui con-
siste essentiellement en une structure reliée à un
tuyau d’aspiration, comportant une visière (2) tour-
nant autour d’un axe horizontal (6), dans lequel une
série de dents (10) sont appliquées pour désagréger
le sable, qui sont agencées suivant une ligne qui
s’étend perpendiculairement par rapport au sens de
déplacement du bec d’élinde, et une première série
de tuyères d’éjection (9) pour injecter de l’eau sous
haute pression, qui sont agencées suivant une ligne
parallèle à, et en avant de, la ligne desdites dents,
caractérisé en ce qu’au moins une seconde série
de tuyères d’éjection (12, 12’) est prévue derrière la
ligne desdites dents, les tuyères d’éjection (12, 12’)
de chaque seconde série étant destinée en fonction-
nement à fluidifier le fond à draguer.

2. Bec d’élinde selon la revendication 1, caractérisé
en ce que ladite seconde série de tuyères d’éjection
est montée sur un robinet de prise d’eau (11) en
forme de réservoir de distribution d’eau (13), qui est
déplaçable hydrauliquement dans un plan s’éten-
dant tangentiellement ou sensiblement tangentielle-
ment à la paroi postérieure (3’) de la visière.

3. Bec d’élinde selon la revendication 1 ou la revendi-
cation 2, caractérisé en ce que la seconde série
de tuyères d’éjection (12) est subdivisée en tuyères
d’éjection (12) dirigées sur l’intérieur de la visière et
en tuyères d’éjection (12’) qui sont dirigées à la ver-
ticale ou sensiblement à la verticale vers le bas.

4. Bec d’élinde selon la revendication 3, caractérisé
en ce que les tuyères d’éjection (12) dirigées sur
l’intérieur de la visière sont dirigées sur une zone au-
dessus des dents (10).

5. Bec d’élinde selon l’une quelconque des revendica-
tions 1-4, caractérisé en ce que la visière (2) sus-
dite, conjointement avec le tuyau d’aspiration (1)
susdit, est équipée de pieds réglables (15) dont la
surface utile (15’) est suffisamment grande pour
prendre appui sur le sol, à l’effet de quoi la visière,
au bas des parois latérales (3’), est équipée de seg-
ments d’usure en forme de couteau (14) qui sont
suffisamment minces pour pénétrer dans le sol et
pour garantir l’étanchéité latérale voulue.

6. Bec d’élinde selon l’une quelconque des revendica-
tions 1-5, caractérisé en ce que la seconde série
de tuyères d’éjection (12, 12’) est montée à la hau-
teur de la paroi postérieure (3’) de la visière.

7. Bec d’élinde selon l’une quelconque des revendica-
tions 1-6, caractérisé en ce que la seconde série
de tuyères d’éjection (12, 12’) est montée directe-
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ment derrière les dents (10).

8. Procédé de dragage avec une drague suceuse traî-
nante équipée d’un bec d’élinde selon l’une quelcon-
que des revendications 1-7, caractérisé en ce que
la pression dans les tuyères d’éjection est augmen-
tée à 20 bars.
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