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Method, handling unit and stand for acquiring a sample from a 

seabed top layer 

The invention relates to a method, a handling unit, 

5 and a stand which are all used to acquire a sample from a 

seabed top layer by retracting and retrieving a piston corer 

holding the sample from the seabed, and to remove said sample 

from the piston corer. 

It is known from the day to day practice of acquir-

10 ing a sample from a seabed top layer, to employ the steps of: 

-introducing a piston corer suspended from a float­

ing vessel vertically into the seabed; 

-retracting the piston corer from the seabed and re­

trieving it on a deck of the floating vessel; and 

15 -removing the sample from the piston corer. 

In order to remove the sample from the piston corer, 

the piston corer is transferred from its vertical orientation 

in which it is retracted from the seabed to a horizontal ori­

entation on deck of the vessel. For this purpose convention-

20 ally a support construction, also known as stinger, is used 

in case the barrels of the piston corer have a joint length 

such that it cannot support itself, that is typically length 

beyond 8 m. To employ the known stinger for this purpose and 

to arrange that the piston corer can be transferred from a 

25 vertical to a horizontal orientation (and vice versa), a ves­

sel supporting the stinger is to be employed with certain 

minimum dimensions. Also only specific locations on the ves­

sel can be used in order to be able to position the various 

support constructions that are required and to be able to ac-

30 cess the piston corer for removal of the liner and to prepare 

the corer for a new cycle. Typically for acquiring a 30 m 

sample from the seabed, the vessel must have a length of 80 -

90 m to handle the piston corer efficient and safely. 

US 3,438,452 discloses a handling unit and a method 

35 for acquiring a sample from a seabed top layer in accordance 

with the preambles of claim 1 and claim 11. 

The invention is aimed at alleviating and/or obviat­

ing the restrictions that are associated with the prior art 

solutions. 

40 For this purpose the invention is embodied in a 
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method, a handling unit, a vessel and a stand that are tai­

lored in accordance with one or more of the appended claims. 

In one aspect of the invention the sample is removed 

from the piston corer after the said piston corer is retract-

5 ed from the seabed and while said piston corer is still in 

its vertical position suspended from the floating vessel. 

This has the advantage that the sample length is independent 

from the vessel length, and that the location on the vessel 

of the handling unit which is employed to retrieve the sample 

10 from the piston corer is hardly critical so that multiple lo­

cations on the vessel may be used, notably over the stern, 

over the side, or using a moonpool. Advantageously and corre­

sponding to the foregoing the handling unit is preferably a 

standalone unit arranged for mounting on the vessel and ar-

15 ranged for retrieval of a sample from the piston corer while 

the piston corer remains vertically suspended from the float­

ing vessel. 

In another aspect of the invention the vessel is 

provided with at least two handling units according to the 

20 invention. Since the handling unit of the invention is ar­

ranged to retrieve a sample from the piston corer while it 

remains vertical, this means that in comparison with prior 

art solutions more space is available on the vessel, which 

can be effectively utelized. By using this free space for one 

25 or more further handling units according to the invention, 

the production time and associated costs in acquiring samples 

from the seabed can be tremendously reduced by having these 

handling units operate simultaneously and concertedly. 

According to another aspect of the invention the 

30 handling unit comprises a container with dimensions and/or 

lifting points and/or connections as provided on a standard 

sea freight container. This makes the handling unit easily 

transportable. 

There are several preferred embodiments in which the 

35 method of the invention can be executed. 

In one preferred embodiment, wherein the piston cor­

er comprises several barrels provided with a liner, the bar­

rels are one by one disconnected from each other, each barrel 

comprising a liner part which is subsequently removed from 

40 the disconnected barrel. In this embodiment effective use can 
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be made of a stand provided with an actuator, which actuator 

is provided with a head having a cap for placement at the 

liner of a barrel removed from a piston corer. This is an ef­

fective means to prevent distortion or loss of the sample in 

5 the barrel. 

In another preferred embodiment, wherein the piston 

corer comprises several barrels provided with a liner, the 

liner is integrally removed from the barrels and cut into 

separate liner parts. 

10 In both embodiments of the method of the invention 

special attention is required due to the barrels being verti­

cally suspended from the floating vessel. This means that the 

sample moves according to the movements of the floating ves­

sel and that each time the lowest barrel must be sealed at 

15 its bottom in order to: 

-protect the sample due to vessel motion to prevent 

that the sample is washed out; 

-to retain lateral support of the sample by the wa­

ter inside the liner to prevent that the sample will col-

20 lapse; and 

-to vertically support the sample at the bottom of 

the corer to prevent that it will fall out when it's weight 

is higher than can be supported by the catcher at the bottom 

of the piston corer. 

25 To promote the benefits of the invention the han­

dling unit preferably comprises a lifting device to guide a 

lift wire coming from a winch on the vessel to transfer the 

load acting by the piston corer on the lift wire and transfer 

it into the vessel strong points. 

30 Advantageously the lifting device is foldable out of 

and back into a container of the handling unit, and prefera­

bly the lifting device can boom in and out of the container 

to move the piston corer suspended therefrom in and outwards. 

Also advantageously the handling unit comprises 

35 docking stations for storing barrels and a weight stand of 

the piston corer. 

In one embodiment of the handling unit it is provid­

ed with a gimbal for suspending the piston corer, and thus 

effectively compensate for vessel motion and keep the piston 

40 corer vertical while the vessel is rolling and pitching. In 
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this way the forces applied to the sample due to heave motion 

are minimized. 

Preferred features of the method, handling unit, and 

stand are provided in the claims and in the following de-

5 tailed description, wherein the invention will be further 

elucidated with reference to the drawing of an exemplary em­

bodiments that illustrate the invention and that is not lim­

iting as to the appended claims. 

In the drawing: 

10 -figure 1 shows a large diameter piston corer; 

-figure 2 shows a handling unit according to the in­

vention; 

-figure 3 shows a general overview of applying the 

handling unit of figure 2 in combination with the piston cor-

15 er of figure 1; 

-figure 4 shows suspension of the piston corer by 

the release mechanism of said corer; 

-figure 5 shows suspension of the piston corer of 

figure 1 in a gimbal mounted in the handling unit of figure 

20 2; 

-figure 6 shows the step of sealing the bottom of 

the piston corer of figure 1 after it is retracted from the 

sea bottom; 

-figure 7 shows in detail the suspension of the pis-

25 ton corer in the gimbal; 

-figure 8 shows the step of releasing the piston 

from the piston corer; 

-figure 9 shows movement of the weight stand from 

the piston corer to its docking station; 

30 -figure 10 shows the step of disconnecting a barrel 

from the top of the piston corer; 

-figure 11 shows the threaded connection between the 

barrels; 

-figure 12 shows an alternative connection between 

35 the barrels; 

-figure 13 shows cutting the liner of the barrel; 

-figure 14 shows cutting a liner in a stand; 

-figure 15 shows an alternative embodiment of remov­

ing the liner from the piston corer; and 

40 -figure 16 shows an alternative method of cutting 
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the liner. 

Whenever in the figures the same reference numerals 

are applied, these numerals refer to the same parts. 

With reference first to figure 1 a general overview 

5 of a large diameter piston corer or LDPC is given. An LDPC 

comprises a weight stand 4 that together with the fall veloc­

ity provides the required force to drive the barrels 5 of the 

piston corer into the soil. Lifting and lowering of the LDPC 

is done with a lift wire 1. A release mechanism 2 initiates 

10 the free-fall of the LDPC when the release mechanism weight 

10 touches the seabed. 

The length of the samples to be taken by the piston 

corer is determined by the amount of barrels 5 used. The bar­

rels 5 are connected to each other via a barrel connection 6, 

15 which normally is a screwed or a pinned connection. Inside 

the barrels 5 a liner 7 is provided to maintain and hold the 

soil sample. At the bottom of the lowest barrel 5 a piston 8 

is located that seals inside the liner 7. The piston 8 is 

connected via a piston wire 3 to the release mechanism 2 and 

20 thus to the lifting wire 1. 

The piston wire 3 has a surplus length to accommo­

date for the re-coil in the lift wire 1 once the weight of 

the LDPC is released and to accommodate for the free-fall 

height. After the LDPC has penetrated the soil the LDPC is 

25 retracted out of the seabed by pulling the lift wire 1. The 

soil sample is retained inside the liner 7 because the bottom 

of the lowest barrel 5 is sealed off by the piston 8 and the 

core catcher 11. This principle is also referred to as a Kul-

lemberg type of sampling and is common practice in industry. 

30 Important for removal of the sample vertically while the bar­

rel with sample moves up and down in the water lies in the 

fact that the barrel is sealed at bottom (at the cutting 

shoe) in order: 

- to protect the sample due to vessel motion to pre-

35 vent the sample being washed out; 

- to retain the lateral support of the sample of the 

water inside the liner 7 to prevent the sample will collapse; 

and 

- to vertically support the sample at the bottom 

40 once the piston at the top is removed to prevent that the 



6 

sample falls out as the catcher 11 might not be strong enough 

to hold the entire weight of the sample. 

When the LDPC 13 is retrieved to a deck of a float­

ing vessel, the sample needs to be removed and the LDPC 13 

5 needs to be prepared to take a new sample. In the prior art 

the removal of the sample is done with the LDPC in a horizon­

tal position and for this purpose the LDPC 13 is transferred 

from a vertical to a horizontal position using a support con­

struction, also referred to as stinger. 

10 In the method of the invention a dedicated single 

handling unit 18 as shown in figure 2 is used for retrieval 

of the LDPC and getting the samples therefrom without requir­

ing any additional support structures. This has the advantage 

that the sample length can be freely chosen independent from 

15 the length of the vessel used for the soil sampling. Further 

the location of the handling unit 18 on the vessel is rela­

tively uncritical; the handling unit of the invention allows 

that multiple locations can be used, over the stern, over the 

side or using a moonpool. 

20 The handling unit 18 as shown in fig 2 preferably 

has the dimensions, lifting points and connections of a 

standard sea freight container to make it easy transportable. 

It advantageously comprises a lifting device 31 to guide the 

lift wire 1 coming from a winch 20 on deck of the vessel 22, 

25 and to transfer the load acting on the lift wire 1 into the 

vessel strong points. The lifting device 31 is preferably de­

signed such that it can be folded back into the container. 

The lifting device 31 is preferably arranged that it can boom 

in and out to move the LDPC 13 in- and outwards. 

30 Figure 2 shows that a gimbal 21 is installed in the 

container 18' for suspension of the FLPC 13. The gimbal 21 is 

used to compensate for the vessel 22 motions and keeps the 

FLPC 13 vertical while the vessel 22 is rolling and pitching. 

This minimizes the forces acting on the FLPC due to heave mo-

35 tion. In a section hanging over the side of the vessel 22, 

docking stations 29, 32 are located to store the barrels 5 

and the weight stand 4 when not in use. 

First embodiment of the method of the invention 
40 A first embodiment of the method according to the 
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invention to remove the liner 7 is to disassemble the whole 

barrel assembly of the piston corer in separate barrel 5 

parts while removing the liner 7 with the sample contained 

therein also in sections of pre-defined lengths. 

5 When the LDPC 13 is retrieved to deck the sequence 

to remove the sample and to install a new liner to take the 

next sample is as follows, making first reference to figure 

3. 

The release mechanism 2 will come up first and the 

10 LDPC assembly 13 is subsequently suspended in the U-shaped 

gimbal 21 using a catch plate 19 as shown in fig 4. The gim­

bal 21 can freely rotate and keep the LDPC vertical despite 

vessel 22 motions like roll and pitch. The release mechanism 

2 and the release mechanism weight 10 are then removed, the 

15 lift wire 1 is connected to the piston wire 3 and the LDPC 

assembly is lifted and suspended in the gimbal as shown in 

figure 5. 

Figure 6 illustrates that once the LDPC 13 is sus­

pended a sealing device 43 with a frontal U-shaped opening is 

20 lowered using a winch 45. Once the sealing device 43 is at 

the cutting shoe 9 (see figure 1) a bucket 44 is shifted un­

der the lowest barrel 5. The bucket 44 is provided with an 

internal seal 49, which is used by pulling the sealing device 

43 up the bucket 44 to seal off the lowest barrel 5. 

25 Making reference now to figure 7, it is shown that 

the LDPC 13 is suspended on the first barrel connection 26'. 

The weight stand connection 23 is released and the weight 

stand 4 is removed by lifting it using the piston wire 3. In 

figure 8 is shown that the piston wire 3 is connected to the 

30 piston 26 using an overshot and spearhead type of connection 

27. Once the weight stand 4 is lifted this connection 27 is 

released. The piston 26 remains in the liner 7 and the over­

shot 28 is used to lift the weight stand 4. Figure 9 depicts 

that the weight stand 4 is secured by means 30 to control the 

35 movement of the weight stand 4 in order to have a safe tran­

sition from the gimbal 21 to its docking station 29. 

Figure 10 shows that the remaining barrel assembly 

still suspended in the gimbal 21 is lifted using a lifting 

cap 33 to an elevation that the lower part of the barrel con-

40 nection is at the same position as the clamp 24. The catching 
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clamp 25 below the clamp 24 is used to take the vertical load 

and to suspend the barrel assembly. The clamp 24 is closed 

and in one embodiment a spinner 48 is used to rotate the bar­

rel 5 above the clamp 24 in order to disconnect the barrel 

5 connection 6. 

Figure 11 shows that a threaded connection 34 be­

tween the barrels may be employed. Other connections can how­

ever be used as well, such as a pinned connection 35 as shown 

in figure 12 using pins and grooves 36 to connect the bar-

10 rels. 

Figure 13 shows that once the barrel connection 6 is 

disconnected the upper barrel 5 is lifted sufficiently to be 

able to mount a liner cutting device 37 to the barrel. In 

this embodiment a saw 38 is used to cut the exposed liner 7 

15 but other means to cut the liner 7 can be used as well. Once 

the liner 7 is cut, the saw 38 will secure the liner 7 and 

soil sample inside the liner 7. The top part of the liner 7 

remaining in the gimbal 21 will be capped using a cap 39 to 

protect the soil sample. The disconnected barrel with liner 7 

20 and liner cutting device 37 is then placed in a stand 40 

shown in figure 14, to remove the liner 7 from the barrel 5. 

Making further reference to figure 14 it is shown 

that the stand 40 is provided with an actuator 41. The upper 

barrel 5 removed from the LDPC is mounted in the stand 40 and 

25 the actuator, which is provided with a head 42 supporting a 

cap 39, is extended against the bottom of the cutting device 

37. When the saw, or cutting blade 38 is removed the liner 7 

and its content will rest on the cap 39 supported by the ac­

tuator head 42. Subsequently the cap 39 is unfolded to seal 

30 the bottom of the liner 7. The actuator 41 is thereafter re­

tracted and the liner 7 slides out of the barrel 5. 

Depending on the required length to store the sam­

ples the liner 7 is cut and capped again using the liner cut­

ting device 37. The barrel 5 is removed from the stand 40 and 

35 stored in the barrel storage 32 and the capped liner sections 

7 with the samples are stored in a conditioned storage space 

(not part of this invention). A next barrel from the suspend­

ed barrel assembly is lifted and removed according the same 

procedure, which is repeated until all barrels 5 are removed 

40 and all liners sections with the samples contained therein, 
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stored. 

Second embodiment of the method of the invention 
In a second embodiment of the method of the the bar-

5 rel 5 is not disassembled in pieces but the outer barrel 5 

remains intact while only the liner 7 is removed. Similar to 

what is done in the first embodiment of the method of the in­

vention, the release mechanism 2 and the release mechanism 

weight 10 are removed (see figure 3 and 4) and the LDPC is 

10 lifted in the gimbal 21 by lifting the unit by the piston 

wire 3 (see figure 5). Also similar to the operations accord­

ing to the first embodiment of the method of the invention, a 

sealing device 43 is lowered (see figure 6) to seal off the 

lowest barrel 5 at its bottom. 

15 Than the second embodiment of the method of the in­

vention differentiates from the first embodiment in that ac­

cording to figure 15 the liner 7 is pulled out of the barrel 

5 using a liner clamp 46. The liner 7 remaining in the still 

suspended barrels is clamped and suspended using a second 

20 liner clamp 47, as is shown in figure 16. The removed part of 

the liner 7 is cut loose using a cutting device 48 clamp that 

is fixed to the section that is removed. The cutting device 

48 cuts the liner 7 and seals the bottom of the liner section 

to prevent that the sample falls out. This procedure as il-

25 lustrated with reference to figure 16 is repeated until the 

complete liner 7 with the sample contained therein is re­

moved , 

Although the invention has been discussed in the 

foregoing with reference to an exemplary embodiment of the 

30 apparatus of the invention, the invention is not restricted 

to this particular embodiment which can be varied in many 

ways without departing from the gist of the invention. The 

discussed exemplary embodiment shall therefore not be used to 

construe the appended claims strictly in accordance there-

35 with. On the contrary the embodiment is merely intended to 

explain the wording of the appended claims without intent to 

limit the claims to this exemplary embodiment. The scope of 

protection of the invention shall therefore be construed in 

accordance with the appended claims only, wherein a possible 

40 ambiguity in the wording of the claims shall be resolved us-
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ing this exemplary embodiment. 
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CLAIMS 

1. Handling unit (18) equipped to acquire a sample 

from a seabed top layer by retracting and retrieving a piston 

corer (13) holding the sample from a seabed, and to remove 

the sample from the piston corer (13), wherein the handling 

5 unit (18) is a standalone unit arranged for mounting on a 

vessel and for retrieval of a sample from the piston corer 

(13), characterized in that the handling unit (18) is provid­

ed with a gimbal (21) for suspending the piston corer (13) so 

that retrieval of a sample from the piston corer (13) can be 

10 executed while the piston corer (13) remains suspended verti­

cally from the floating vessel. 

2. Handling unit (18) according to claim 1, charac­

terized in that it comprises a container with dimensions 

and/or lifting points and/or connections as provided on a 

15 standard sea freight container. 

3. Handling unit (18) according to claim 1 or 2, 

characterized in that it comprises a lifting device (31). 

4. Handling unit (18) according to claim 2 and 3, 

characterized in that the lifting device (31) is foldable out 

20 of and back into the container of the handling unit (18). 

5. Handling unit (18) according to claim 2 and 3 or 

4, characterized in that the lifting device (31) can boom in 

and out of the container to move the piston corer suspended 

therefrom in and outwards. 

25 6. Handling unit (18) according to any one of the 

previous claims 1-5, characterized in that it comprises 

docking stations (32, 29) for storing barrels (5) and a 

weight stand (4) of the piston corer (13). 

7. Handling unit (18) according to any one of the 

30 previous claims 1-6, characterized in that the gimbal (21) 

is provided with a catch plate (19) for the piston corer 

(13) . 

8. Handling unit (18) according to claim 7, charac­

terized in that the gimbal (21) has a winch (45) for lowering 

35 a sealing device (43) held within the container of the han­

dling unit (18) and move it down the barrels (5) of the pis­

ton corer (13). 

9. Handling unit (18) according to claim 8, charac­
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terized in that a bucket (44) is suspended from the sealing 

device (43), which bucket (44) is provided with a seal (49) 

for sealing of the lowest barrel (5) of the piston corer 

(13) . 

5 10. Floating vessel (22) provided with at least two 

handling units (18) according to any one of claims 1-9. 

11. Method to acquire a sample from a seabed top 

layer comprising the steps of: 

-introducing a piston corer (13) suspended from a 

10 floating vessel vertically into the seabed; 

-retracting the piston corer (13) from the seabed 

and retrieving the piston corer on a deck of the floating 

vessel; 

-removing the sample from the piston corer (13), 

15 wherein the sample is removed from the piston corer (13) af­

ter the said piston corer (13) is retracted from the seabed, 

characterized in that 

-the piston corer (13) is suspended from a gimbal 

(21) from the floating vessel so that while said piston corer 

20 (13) is still in its vertical position suspended from the 

floating vessel the sample is removed from the piston corer 

(13) and that thereafter the piston corer (13) is retrieved 

on the deck of the floating vessel. 

12. Method according to claim 11, wherein the piston 

25 corer (13) comprises several barrels (5) provided with a lin­

er (7), characterized in that the barrels (5) are one by one 

disconnected from each other, each barrel (5) comprising a 

liner part (7) which liner part is subsequently removed from 

the barrel (5). 

30 13. Method according to claim 11, wherein the piston 

corer (13) comprises several barrels (5) provided with a lin­

er (7), characterized in that the liner (7) is integrally re­

moved from the barrels (5) and cut into separate liner parts. 

14. Method according to any one of claims 11 - 13, 

35 wherein when it is retracted from the seabed the piston corer 

(13) comprises a release mechanism (2) with a weight (10), 

characterized in that the piston corer (13) is suspended by 

the release mechanism (2) in the gimbal (21) and said release 

mechanism (2) and weight (10) are removed from the remainder 

40 of the piston corer (13). 
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15. Method according to any one of claims 11 - 14, 

characterized in that a lift wire (1) is connected to a pis­

ton wire (3) of the piston corer (13) to lift and subsequent­

ly suspend the piston corer (13) from the gimbal (21) once 

5 the release mechanism (2) and weight (10) are removed from 

said piston corer (13). 

16. Method according to any one of claims 11 - 15, 

characterized in that while the piston corer (13) is verti­

cally suspended, a sealing device (43) is applied and lowered 

10 along the piston corer (13) down to a lowest barrel (5) of 

said piston corer (13) for sealing off said lowest barrel 

(5) . 

17. Method according to any one of the previous 

claims 11 - 16, characterized in that after vertically sus-

15 pending the piston corer (13) on an initially highest barrel 

connection (26) of the piston corer ( 13), a weight stand con­

nection (23) of a weight stand (4) is released and said 

weight stand (4) is removed. 

18. Method according to claim 17, characterized in 

20 that after removal of the weight stand (4), the remaining 

barrels (5) that are vertically suspended are repeatedly 

lifted to a level that a top part of a second-highest barrel 

(5) can be clamped, and a highest barrel (5) can be discon­

nected from the second-highest barrel which then promotes to 

25 become the highest barrel (5) that is subsequently discon­

nected from a then second-highest barrel. 

19. Method according to claim 18, characterized in 

that after its disconnection from the second-highest barrel 

the highest barrel (5) is lifted to accommodate mounting a 

30 liner cutting device (37) to the barrel (5) and cut the ex­

posed liner (7) . 

20. Method according to claim 18 or 19, character­

ized in that the disconnected highest barrel (5) with its 

liner (7) and liner cutting device (37) is placed in a stand 

35 (40) to remove the liner (7) from the barrel (5). 

21. Method according to claim 20, characterized in 

that while the barrel (5) is in the stand (40), repeatedly a 

cap (39) is applied to the then lowest part of the barrel (5) 

and unfolded to seal what is then the bottom of the liner 

40 (7), wherein repeatedly the liner cutting device (37) is ac­



tivated to cut and cap the then lowest section of the liner 

(7) from the remainder of the liner (7) in the barrel (5). 

22. Method according to claim 21, characterized in 

that after the complete removal of the liner (7) from the 

barrel (5) in the stand (40), the said barrel (5) is removed 

from the stand (40) and stored in its docking station (32). 

23. Method according to claim 17, characterized in 

that after removal of the weight stand (4), and while the 

piston corer (13) is vertically suspended the liner (7) is 

pulled out of the barrels (5) of the piston corer (13) and 

the remaining liner (7) in the still suspended barrels is 

clamped and suspended using a second liner clamp (47). 

24. Method according to claim 23, characterized in 

that repeatedly a preselected section of the pulled out liner 

(7) is cut with a cutting device (48) that is fixed to the 

section to be removed and which cutting device (48) is used 

to seal off the bottom of said section to prevent any sample 

contained therein to fall out. 


