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[57] ABSTRACT 
Suction dredger for sucking up a particulate material 
such as sand. A suction pipe is inserted into a body of 
sand below the bottom of a body of water to withdraw 
water-sand suspension having a desired concentration 
of sand in such suspension. At the lower end of the 
pipe, the sand is drawn in at very high concentration 
and at some level above this point water is separately 
introduced so that a desired concentration is obtained. 
The suction pipe consists of at least two pipe parts 
swingably connected to each other. The maximum 
suction output of the submerged pump is obtained by 
swinging the frame supporting the pump into a vertical 
position. 

4 Claim, 3 Drawing Figures 
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SUCTION DREDGER HAVING PLURAL PUMPS 
AND PLURAL ARTICULATED PIPE SECTIONS 

The invention relates to an improvement of a suction 
dredger comprising a pump and a suction pipe which is 
connected to said pump and which has at least one ?rst 
nozzle for spoil at its lower end and at least one second 
nozzle mainly for water between the pump and said 
lower end, wherein said pump is mounted on a frame 
movably suspended from a ships body which is lowera 
ble and liftable together with said pump relatively to 
said ships body, at least said ?rst suction nozzle being 
arranged at an end part of said suction pipe. 
Such a suction dredger is known. 
In said known suction dredger said end part of said 

suction pipe is movably connected with said frame sup 
porting said submerged pump. However, in said known 
suction dredger this pump cannot always be positioned 
at its maximum depth, at which maximum depth the 
pump has its greatest suction output, owing to the end 
part of the suction pipe being jammed in solid ground, 
for instance solid mud or clay covering the spoil or sand 
to be sucked up. 
The invention has the object to provide a suction 

dredger in which this drawback is avoided. 
The invention provides a suction dredger of the kind 

mentioned above, wherein said end part of the suction 
pipe communicates with an inlet part of said pump by 
means of an intermediate part of said suction pipe 
which is swingably connected to said inlet part as well 
as to said end part. 

Preferably the intermediate part of the suction pipe 
consists of at least two parts swingably connected to 
each other. 
The invention further has the object to provide a 

method of suction dredging particulate material below 
the bottom of a body of water, which comprises the 
steps of: 

inserting the lower end of a suction pipe into a body 
of the material below the level of the bottom of a body 
of water, 
communicating the suction pipe with a submerged 

suction pump to withdraw the particulate material 
through the lower end of the pipe 
commingling water with the particulate material at a 

point along the length of the pipe which is spaced 
above the lower end thereof, 

measuring the concentration of particulate material 
in the particulate material-water mixture being 
withdrawn through the pipe above said point at which 
the particulate material and water are commingled, 

maintaining the concentration of particulate material 
in the particulate material-water mixture within 
predetennined limits, 
and adjusting the level of said submerged suction 

pump independent from the position of the lower end 
of the pipe. 

Preferably the pump is maintained at its maximum 
depth. 
The above mentioned and other features of the in 

vention will be illucidated in the following description 
with reference to the accompanying drawings, wherein: 

FIG. 1 is a preferred suction dredger according to the 
invention, 

FIG. 2 is another preferred suction dredger accord 
ing to the invention and 

FIG. 3 is a part of the suction dredger of FIG. 2. 
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2 
The suction dredger according to the invention of 

FIG. 1 comprises a ship's body 1, a lowerable and lifta 
ble supporting frame 26 swingably mounted about a 
horizontal axis 25 on the ships body 1, a pump 3 ?xed 
to said frame 26. The discharge pipe 2 of said pump 3 is 
swingably connected to the inlet pipe 44 of a pump 28 
mounted in the ship‘s body I. The discharge pipe 2 is 
swingably connected about said axis 25. The pressure 
side of the pump 28 communicates with a conveying 
pressure line 1 l. 
The inlet pipe 27 of the pump 3 communicates 

through a ?exible conduit 29 with an intermediate part 
4 of the suction pipe 30, which in turn communicates 
through a ?exible conduit 31 with an end part 24 of the 
suction pipe 30. The intermediate part 4 is swingably 
connected to the inlet pipe 27 and the end part 24 by 
means of pivot hinges 32 and 33. 
The frame 26 and the suction pipe 30 are suspended 

from the ships body I by means of winches l0 and 8, 9 
and cables 7 and 5, 6 for adjustably lifting and lowering 
them. 
The lower end of the end part 24 has a ?rst suction 

nozzle 22 for sucking in mainly spoil 34 surrounding 
said lower end and being fluidized. This lower end is 
covered by a cage 21. 
A second suction nozzle 15 for taking in mainly 

water is provided in the intermediate part 4, the quanti 
ty of water taken in being adjustable by adjusting the 
?ow area of suction nozzle 15 by means of a slide 
remotely controlled from the ships body for controlling 
the concentration of spoil in the spoil-water mixture 
sucked up by the pump 3. The value of this concentra 
tion is measured by means of a concentration sensitive 
pick up 45 incorporated in the intermediate part 4. 

In the method according to the invention the pump 3 
is submerged at the maximum depth obtained by lower 
ing the frame 2 into the vertical or substantially vertical 
position, in order to use the maximum suction output of 
this pump 3. [t can be positioned at its maximum depth 
corresponding with vertical position of frame 26 inde 
pendently from the position of the end part 24, 24'. 
FIG. I shows that the end part 24 of the suction pipe is 
jammed in a narrow gap 13 of solid ground 18. 
The suction dredger of FIGS. 2 and 3 corresponds 

with that of FIG. 1 with the exception that the inter 
mediate part 4 consists of two parts 40 and 4b instead 
of one rigid part, and that the second suction nozzle 15 
is provided in the end part 24 in a particular way in 
stead of in the intermediate part 4. 
The intermediate parts 4a and 4b communicate with 

each other through a flexible conduit 37 and are 
swingably connected to each other by means of a pivot 
hinge 33. The intermediate parts 40 and 4b are 
suspended from the ships body 1 by means of winches 
9a and 9b and cables 6a and 6b. 
The end part 24 (FIG. 2) consists of an inner tube 23 

communicating with the intermediate part 4, a pipe 16 
telescopically slidable relatively to the inner pipe 23 by 
means of a remotely adjustable hydraulic jack 38 and 
of a jacket 17 surrounding the inner pipe 23 and the 
slidable pipe 16, and being connected to the inner pipe 
23. The jacket 17 is provided with water inlets 39 at its 
upper end and with a ?rst suction nozzle 22 for spoil at 
its lower end. Water 40 entering the jacket 17 through 
inlets 39 ?ows between jacket 17 and pipes 23 and 16 
downwards and enters the slidable pipe 16 through a 
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periphery gap between jacket 17 and the lower edge of 
slidable pipe 16, said gap forming the second suction 
nozzle 15 for water. This water and the spoil entering 
the jacket 17 through the ?rst suction nozzle 22 forms a 
water-spoil-mixture sucked up by pump 3. The lower 
edge of the slidable pipe 16 is kept in the vicinity of the 
level to which the spoil enters the jacket owing to suc 
tion of pump 3 and owing to the pressure available in 
the ?uidized spoil 42 at the outside of the suction pipe 
30. in the method according to the invention this pres 
sure is picked up by means of pressure sensitive pick up 
20. For controlling the concentration of spoil in the 
water-spoil-mixture the distance between the ?rst suc 
tion nozzle 22 and the second suction nozzle 15 or the 
lower end of slidable pipe 16 is adjusted in dependence 
on the pressure picked up by means of pick up 20 or in 
dependence on the measured value of the concentra 
tion picked up by means of above mentioned concen 
tration sensitive pick up 45.. This distance is adjusted by 
means of hydraulic jack 38. The pressure picked up by 
pick up 20 is about equal to the sum of the weights of 
spoil column l-l,r and water column [-l,,. 

Since the cost price of the suction dredger increases 
sharply with the length of the supporting frame 26, and 
it is important that the pump 3 should be adapted to be 
mounted at the maximum depth, it is a great advantage 
of the suction dredger according to the invention that 
the supporting frame 26 can be disposed vertically or 
substantially vertically irrespective of the position of 
the end part 24. 
What we claim is: 
1. A suction dredger assembly comprising in com 

bination: 
a dredger vessel and a ?rst pump mounted on said 

vessel, said ?rst pump having an inlet for receiving 
a suspension of dredging spoil in water and an out 
let for discharging such suspension; 

frame means carried by said vessel and a second 
pump mounted on said frame means, said second 
pump having an inlet and having an outlet con 
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4 
nected to the inlet of said ?rst pump about a sub 
stantially horizontal pivot axis located remote 
from said inlet of the second pump; 

means for raising and lowering said frame means 
relative to said vessel about said pivot axis 
whereby the inlet of said second pump may be 
disposed at a desired depth within the body of 
water supporting said vessel; 

suction pipe means connected to the inlet of said 
second pump for inducting dredger spoil and form 
ing a suspension thereof in water which is 
delivered to said second pump, said suction pipe 
means comprising a rigid free end section adapted 
to be inserted deeply into an underwater body of 
dredger spoil and an intermediate section extend 
ing between said end section above the level of 
dredger spoil and the inlet of said second pump, 
said intermediate section being swingably con 
nected both to said end section and to the inlet of 
said second pump whereby said frame means may 
be lowered at least substantially to its maximum 
depth without requiring movement of said end sec 
tion. 

2. A suction dredger assembly as de?ned in claim 1 
wherein said intermediatesecg It comprises a pair of 
suction pipe sections swlnga y connected to each 
other. 

3. A suction dredger assembly as de?ned in claim 2 
wherein said suction pipe means presents a ?rst suction 
nozzle at the free end of said end section and a second 
suction nozzle within said end section in selectively 
spaced relation to said ?rst suction nozzle to effect said 
formation of suspension. 

4. A suction dredger assembly as de?ned in claim 1 
wherein said suction pipe means presents a ?rst suction 
nozzle at the free end of said end section and a second 
suction noule within said end section in selectively 
spaced relation to said ?rst suction nozzle to effect said 
formation of suspension. 
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