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57 ABSTRACT 

Material is sucked up from the bottom of a body of 
water through a suction pipe into a wholly submerged 
container. The container is filled with water to sub 
merge and trim the container, and this water is 
pumped out to create the suction that raises the mate 
rial and to balance the added weight of the materialso 
that the container remains at a constant depth. Mate 
rial is discharged in a stream of water upwardly from 
the bottom of the container, and water is simulta 
neously admitted to the ballast tanks to maintain the 
container submerged. The container is in the form of 
two conical frusta that open into each other and are 
traversed by a vertical shaft for the various conduits. 
The container for the material is centrally disposed 
and the ballast tanks are peripherally disposed. 

8 Claims, 2 Drawing Figures 
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METHOD AND APPARATUS FOR SUCKING UP 
MATERIAL FROM THE BOTTOM OFA BODY OF 

W WATER 

This invention relates to methods and apparatus for 
sucking up material from the bottom of a body of water 
with the aid of a suction pipe. 
Known methods for sucking up submerged material 

with the aid of self-filling and self-propelling hopper 
craft are uneconomical where deep sea dredging and 
great distances are involved. 
Therefore, the principal object of the present inven 

tion is to provide a method and apparatus for sucking 
up in particular deeply submerged material which often 
has to be carried over long distances as well. 
This object is achieved by the method of the inven 

tion, in which the material is sucked up through the 
suction pipe into a wholly submerged container and 
this container is then unloaded. This method makes it 
possible for the suction apparatus proper to remain in 
one and the same area for quite a time, because the 
container serves as a loading station with a buffer stock 
of the material sucked up from the bottom, from which 
container the material can be carried off in hopper 
craft or the like, while it is furthermore possible to op 
erate in deeper water than was previously the case, be 
cause the head, that is, the vertical distance the mate 
rial must be sucked up, remains limited to the distance 
between the container and the bottom. - - 
This object is also achieved by the apparatus of the 

invention, comprising a container with a suction pipe 
attached to the same, which is divided into at least one 
ballast compartment by walls, which ballast compart 
ment has supply and discharge openings for water, and 
a hopper space for the sucked-up material from the bed 
of a body of water, which is connected with the suction 
pipe and with the suction side of a pump and can be 
connected with a delivery chamber which is connected 
on one side with a discharge pipe and is connected on 
the other side with the pressure side of a pump. 
Both the suction pipe and the suction side of the 

pump are advantageously connected with or in the vi 
cinity of the upper portion of the hopper space. In this 
manner, sucking up takes place through the hopper 
space on filling the hopper space, so that the pump will 
only suck up water and will not suck up a mixture of 
water and material from the bottom. 
The pump is preferably disposed in a shaft extending 

through the hopper space, while a connection passing 
through the wall of the shaft serves to connect the hop 
perspace with the suction side of the pump. This makes 
it possible to draw a high vacuum, relative to the water 
around the hopper craft, in the hopper space with the 
aid of the pump. In this embodiment, the lower ends of 
the shaft and of the container can form the boundary 
of the delivery space, and the discharge conduit con 
nected with said space can extend through the shaft. 
For the purpose of facilitating the discharge of the 

container, the dividing walls inside the container are so 
constructed that they have a downwardly tapered 
shape, so that in essence the container is divided into 
a funnel-shaped hopper compartment and a ballast 
compartment extending about the same, the narrow 
end portion of the hopper compartment having valve 
members for connecting the hopper space and the de 
livery space. A passage can connect the delivery space 
and the delivery side of the pump, in which passage 

2 
openings are provided, which open into the delivery 
space underneath the valve members of the ballast. 
compartment. 
On discharging the container, water is pumped 

through the latter passage through the delivery space 
and the discharge conduit. This water will mix with the 
flow of material coming from the hopper space through 
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the valve members and will carry the material along, so 
that no material will flow through the pump even on 
discharging the container. It is to be understood that 
one and the same water pump can be used for loading 
and discharging the container. 
The shaft in the container preferably extends to the 

upper part of the container over such a distance that 
the top of said shaft will remain above the water surface 
under all conditions. 

In order to maintain the container at a constant depth 
and well trimmed, it is provided that on filling a hopper 
space ballast water will simultaneously be discharged, 
while on discharging the container, ballast water will be 
fed thereto. To this end, for example, depth gauges may 
be provided by which valves are operated in the supply 
and discharge conduits of the ballast compartments. 
When the container is loaded, the weight of ballast 
water pumped out of said container will simultaneously 
indicate what weight of material is sucked up from the 
bottom into said container; consequently the quantity 
of material sucked up from the bottom can be deter 
mined in a very simple manner. 
The container preferably has the shape of a float, 

which in essence is comprised by two frusta with their 
bases against one another, and a shaft projecting above 
them so that the container has little flow resistance and 
will be little affected by the swell. 
Other objects, features and advantages of the present 

invention will become apparent from a consideration of 
the following specification, taken in connection with 
the accompanying drawings, in which: 

FIG. 1 is a somewhat schematic cross-sectional view 
of a first embodiment of apparatus according to the 
present invention; and 
FIG. 2 is a somewhat schematic cross-sectional view 

of a second embodiment of the invention. 
Referring now to the drawings in greater detail, and 

first to the embodiment of FIG. 1, there is shown appa 
ratus according to the invention in the submerged oper 
ative position. The apparatus comprises a container 1, 
which is comprised by two conical frusta disposed 
against one another. The container 1 is divided into a 
hopper compartment 3 and a ballast compartment 4 by 
means of the conically downwardly tapering dividing 
wall 2. Through the center of the container extends 
a shaft 5 which projects from the container 1 such a dis 
tance that its top part 6 is above the water level 7 under 
all conditions. The bottom 8 of the shaft 5 is somewhat 
above the bottom of container 1, so that these parts 
form the boundary of a delivery space 9 which by 
means of the valve members 10 can be connected with 
the hopper compartment 3. A discharge conduit 11 for 
delivery space 9 extends up through the shaft 5. 
Suction pipe 12 is connected with a conduit 13 which 

extends through shaft 5 and opens in the upper part of 
the hopper compartment 3. Near the top of the hopper 
compartment 3 a conduit 14 is connected to pump 15. 
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An air vent 18 for the ballast compartment 4 and a 
cable 19 for swinging the suction pipe 2 are also pro 
vided. 
FIG. 2 shows another embodiment of the delivery 

space. In this embodiment the delivery space comprises 5 
two passages 21 and 22 situated directly underneath 
the hopper compartment 20, which passages 21 and 22 
can be placed in communication with the hopper com 
partment 20 through the valves 23 and 24 respectively. 
Each of the passages 21 and 22 has in this embodiment 10 
a connection (not shown) with the pressure side of the 
pump adjacent one end and a connection with the dis 
charge pipe 26 adjacent the other end. The shaft 25 has 
a downwardly tapering shape. 

In operation, the container 1, which is initially buoy- 15 
ant, is towed to the operational site with its ballast com 
partment 4 and hopper compartment 3 only partially 
loaded or even entirely empty. Water is then fed into 
the ballast compartment 4 and into the hopper com 
partment 3 through inlet openings (not shown) and this 20 
causes the body to sink below the water level until a 
predetermined depth has been reached. The position of 
the container 1 is maintained by anchors (not shown), 
while the container can be displaced by winches (not 
shown). Subsequently the suction pipe 12 is lowered to 25 
the bottom 16 and the pump 15 is operated. The vac 
uum in the hopper compartment 3 thus produced 
causes material to be sucked up from the bottom 
through the suction pipe 12 and the conduit 13 into the 
hopper space 3, whereas the water carried along with 30 
said material is discharged through the conduit 14 and 
the pump 15. While the hopper compartment 3 is 
loaded, water is pumped up from the ballast tank 4, 
possibly with the aid of the samp pump 5 through a 
separate conduit (not shown), causing the container 1 
to maintain its position at a constant depth below the 
water surface. The quantity of water pumped up from 
the ballast compartment 4 is an indication of the quan 
tity of material sucked up from the bottom and passed 
into the hopper compartment 3. 
While the container 1 is to be discharged, the water 

pump, either directly or through the annular passage 17 
at the bottom of the container, will cause water to be 
fed into the delivery compartment 21 or 22 and 9 re 
spectively, while the valve members 23 or 24 and 10 
respectively will be opened, causing the material from 
the hopper compartments 20 and 3 respectively to be 
passed upwardly through the discharge pipe together 
with the flow of water, whereupon said material may be 
loaded into a hopper craft, for instance, which will 
carry said material to its destination. 

It is to be noted that in this case the remaining part 
of the hopper compartments 20 and 3 respectively is 
entirely sealed off, causing a vacuum to be created 
therein and making it possible for the material to flow 
downwardly due to its own weight. It is to be under 
stood that the conduits 11, 13 and 14 are provided with 
control valves. 
From the foregoing disclosure, it will be evident that 60 

the initially recited object of the present invention has 
been achieved. 
Although the present invention has been described 

and illustrated in connection with preferred embodi 
ments, it is to be understood that modifications and 65 
variations may be resorted to without departing from 
the spirit of the invention, as those skilled in this art will 
readily understand. Such modifications and variations 
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4 
are considered to be within the purview and scope of 
the present invention as defined by the appended 
claims. 
What is claimed is: 
1. Apparatus for sucking up submerged material 

from the bottom of a body of water, comprising a suc 
tion pipe for said material, a submersible container into 
which said suction pipe discharges, said container hav 
ing at least one ballast compartment and at least one 
hopper compartment for the material to be sucked up, 
pump means to create in said hopper compartment a 
pressure lower than the pressure outside said container 
thereby to draw material into said hopper compartment 
through said suction pipe, means to raise said material 
from the bottom of said hopper compartment, and a 
shaft extending from said container to above the sur 
face of the water, said pump means being disposed in 
said shaft, said shaft extending downwardly through 
said container to adjacent the bottom of said hopper 
compartment but being spaced above the bottom of 
said hopper compartment thereby to provide discharge 
space for said material from said hopper compartment. 

2. Apparatus for sucking up submerged material 
from the bottom of a body of water, comprising a suc 
tion pipe for said material, a submersible container into 
which said suction pipe discharges, said container hav 
ing at least one ballast compartment and at least one 
hopper compartment for the material to be sucked up, 
pump means to create in said hopper compartment a 
pressure lower than the pressure outside said container 
thereby to draw material into said hopper compartment 
through said suction pipe, and means to raise said ma 
terial from the bottom of said hopper compartment, 
said at least one hopper compartment being disposed 
centrally of said container and said at least one ballast 
compartment surrounding said at least one hopper 
compartment, said at least one hopper compartment 
having downwardly converging side walls. 

3. Apparatus as claimed in claim 2, said hopper com 
partment being frusto-conical, 

4. Apparatus as claimed in claim 3, said at least one 
ballast compartment being frusto-conical and having 
side walls that converge downwardly. 

5. A method of sucking up submerged material from 
the bottom of a body of water with the aid of a suction 
pipe, comprising wholly submerging a container for a 
material in said body of water at a distance above the 
bottom of the body of water, sucking up the material 
through said suction pipe into said container, then rais 
ing material from said container to above the surface 
of said body of water by passing a stream of water 
through a bottom portion of said container to entrain 
said material in said stream of water, moving said 
stream of water up to above the surface of said body of 
water, and establishing vertically superposed compart 
ments in said container in the upper of which said ma 
terial is disposed, the lower of said compartments com 
prising said bottom portion of said container through 
which said stream of water passes, said compartments 
communicating with each other during said raising of 
material whereby water moving through said lower 
compartment removes said material from the bottom of 
said upper compartment. 

6. A method as claimed in claim 5 in which said 
upper and lower compartments are out of communica 
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tion with each other when said material is being intro 
duced into said upper compartment. 

7. Apparatus for sucking up submerged material 
from the bottom of a body of water, comprising a suc 
tion pipe for said material, a submersible container into 
which said suction pipe discharges, said container hav 
ing at least one ballast compartment and at least one 
hopper compartment for the material to be sucked up, 
pump means to create in said hopper compartment a 
pressure lower than the pressure outside said container 
thereby to draw material into said hopper compartment 
through said suction pipe, means to raise said material 
from the bottom of said hopper compartment, said rais 
ing means comprising a water pump and means for con 
veying a stream of water discharged by said pump past 
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6. 
a lower portion of said hopper compartment to entrain 
said material and then upwardly above the surface of 
the body of water, said means for conveying a stream 
of water past the lower portion of said hopper compart 
ment comprising means defining a water passage be 
neath said hopper compartment, and means for estab 
lishing communication between said hopper compart 
ment and said water compartment during discharge of 
material from said hopper compartment. 

8. Apparatus as claimed in claim 7, and means for in 
terrupting communication between said hopper com 
partment and said water compartment during introduc 
tion of material into said hopper compartment. 

k k 


