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(57) Abstract

Method and apparatus to be used -
in open water for removing an oil layer by
towing a generally V-shaped and floating
catching means (1, 2, 3) through the wa-
ter, one arm (3) consisting of a barge com-
prising a driven pump (13) for sucking the
oil collected near the apex of the catching
means (2, 3) and for discharging this oil/
water mixture into the barge (2); the wa-
ter collected near the bottom of the barge
(2) is removed until the barge is mainly
filled with oil; hereafter the filled barge is
substituted by an empty one and the
sweeping action may be continued.
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METHOD AND APPARATUS FOR CLEANING UP SURFACE WATER.

BACKGROUND OF THE INVENTION

1. Field of the invention

The invention relates to a method for removing an
0il layer floating on water by means of towing sweeping
arms which enclose a mutual diverging angle of less than
180° seen in the towing direction and wherein near a
collecting place of oil a sucking and pressing away of oil

is performed.

Such an method is very urgent in case of accidents
with oil taonkers and as a result of which an environmental

catastrophe by pollution cannot, or only partly be prevented.

In case of an accident with a super tanker very large
quantities of oil may come free and will bu uncontrollable

spoiled into the sea,
2. Description of the Prior Art.

In applying the methods known uptill now in some way
a quantity of oil can be removed upto a maximum of 100 to
2000 m3 per hour. This limitation relates in general not only
to a smal area capacity (mz/h) depending on the apparatus to
be used but also to circumstances that there are no possibili-
ties for storing large quantities of oil owing to which the
cleaning activities (the method) always have to be interrupted

for pumping over or for removing the collected oil.

It has also been proposed to store the collected oil.
in flexible containers, however this appears not only costly
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but will be also difficult., Besides there is the important
problem of safety because o0il on sea belongs to fuels
(imco code II) having a flame point below 60°C.

In order to transport or handling such flamable
liquids cboard of the work vessel a number of safety measures
are to be provided relating to the storing of oil respect to the

crew accommedation and to the engine room.
SUMMARY OF THE INVENTION

In the first place it is an object of the invention
to procure a method which solves the above described problem
or at least results in the provision of a considerable impro-

vement of such a method.

According to the invention this obtained in that a
floating barge or scow is applied as one of the sweeping arms
in combination with o sweeping arm connected thereto and use
is made of a towboat which is fastened to the scow as well as
to the sweeping arm by means of a tow éable, a mobile power
unit being present on the scow for driving a pump near one end
of the sweeping arm which sucks the reclaimed oil and pumping
it into the scow whereas water separated from the oil is

discharged from the lower part of the scow.

By the provision of a floating scow adapted for use
on sea the new process neads only the most simple vessel that

can be towed in an inclined position by the towboat.

This sea gowing scow is equipped with a mobile power
unit that means a displacable power unit, mostly a so called
hydraulic power pack which can be obtained on the market.
Further the new method needs only one sweeping arm and a so
called plunge pump. By the aid of this sweeping arm and the
long lateral side of the opplied scow the oil floating on the
water is sweeped to the collecting place. The pump (mostly
hydraulicolly driven) positioned at this place presses the

collected oil/water mixture to a tank on the sea gowing

A separation of oil and water tckes place in thi
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after which the under lying water is bumped over board by
means of a plunge pumﬁ. As soon as the tank is filled with
0il a stand by nwe scow can be fastened and the filled scow
either in combination with preceding scows can be returned
to e nearby harbour. The mobile power unit which was present
on the just disconnected scow is than transferred to the

new scow.

As indicated above the method according to the inven-
tion provides the possibility of an almost uninterrupted
cleaning up of the polluted surface of the sea with very
éimple means. A further advantage consists in that the in-
vention permits to keep stanby a number of elements on the
most threatened places along the coast which can be immedia-
tely put in operation after receiving an oil alerm of large
extend. For such an operation only one sea gowing scow is
necessary which can be kept under contract whereas a towboat

iéamostly always .available.

This towboat brings the scow with the sweeping arm and
equipment which has been arrived in the meantime to the loca-
tion of the pollution by oil. Concerning this it is to be
remarked that several systems are available for getting a
sweeping arm at the local place. Such an arm van be towed
behind a sea gowing scow or be placed aboard of this scow
and thereafter it can be launched by means of davits. A
sweeping arm can be launched by o helicopter at the local place.
At the location of pollution by oil the scow is manoceuvred
under an angle such that a considerable width of sweeping area
occurs. The sweeping arm is possitioned from the séow in such
a monner that the oil guided along the front lateral side of
the scow can be collected. A pressure hose which has been
connected to the pump at the collecting place can be put in
the tank of the scow via a manhole and it can be gastight
connected by means of an especial shaped manhole 1id. After

starting the mobile power unit the collection of oil from the
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surface of the sea can be started.

The method according of the invention is preferably
performed in such a manner that the scow moves under an angle
of 60° with respect to the towing direction and with a velo-
city of about 1 m/sec whereas the sweeping arm is moved elso
under an angle of about 60° owing to which the arms encludes
a mutual angle of about 120°.

Further the invention relates to an apparatus for per-
forming the method indicated above, comprising o towboat, at
least two sweeping arms and a liquid pump. According to the
invention this apparatus is choracterized in that one of the
sweeping arms is formed by a floating scow which is provided
with means for connecting to a tow boat and to a sweeping arm
whereas a driving unit fot the liquid pump is present on the
scow and the sweeping arm has been provided with a collection

place for the oil to be collected.
DESCRIPTION OF THE DRAWINGS

Fig. 1 shows a diagramatic plan view of the important
elements of the apparatus in their mutual arrangement and
cooperation,

Fig. 2 is a perspective view of an embodiment of the
sweeping arm partly shown in a open condition.

Fig. 3 and 4 are plan faces and front faces of the
sweeping arm according to fig. 2;

Fig. 5 shows @ plan view of the collecting place for
the collected o0il; |

Fig. 6 is a cross-section on an enlarged scale accor-
ding to the line VI-VI in fig. 5; and

Figs. 7-11 show different situations near a collecting
place according to fig. é under definite circumstances of
sweeping speed, wave conditions and the thickness of an oil

layer.
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DESCRIPTION OF A PREFERRED £MBODIMENT

As can be seen in fig. 1 the opparatus according.to
the invention comprises a tow boat 1, a sed gowing scow 2, @
sweeping arm 3 and a mobile power unit 4 (driving unit). The
scow 2 is connected to the tow boat 1 by the tow cables 4 and
5 in such a manner that the long lateral side of the scow 2
maintaines an angle of about 60° with respect to the tow
direction V. In the embodiment shown the sizes of the scow 2
is-equal to 60 x 20 m2 and the total width of sweeping area B

across the tow direction V is equal to 56 m.

As appears from figures 2 to 4 the sweeping arm 3
comprises a vertical wall 7 having a floating body 8 at one
end which floating body is directed ahead in a deviated
manner. The wall 7 is reinforced by means of a frame construc-
tion'9 forming the beam of the sweeping arm. An inner floating
body 10 projects chead at a nearly right angle at the other end
of the wall 7. A collection space has been arranged herein in
which collecting space the reclaimed oil or oil/water mixture
can be collected. The outer floating body 8 and the inner
floating body 10 each are connected to the scow 2 (see fig. 1)
by a cable 12. A separate suction and pressure pump 13 with its
pressure line 14 is also visible in fig. 2. The pump 13 is

driven by oil under pressure via lines 15 from a power unit 4.

At its front side the collecting case 11 has been
covered by a coarse grate 16 as shown in the fig. 2 to 5. This
grate forms a part of a hopper shaped entry to a first space 17
of the case 11. This case is limited by a bottom 18 and by a
overflow wall 19. A pivotable segment 20 has been positioned in
the space 17 in such manner that the curved side 21 is in align-
ment with an upwardly curved part of the bottom 18. By this
arrangement the side 21 forms an overflow wall W and the position
of which is adjustable by means of a float 22, As appears from
fig. 6 this float is connected to the segment 20 by means of an
arm 23 and is adjustable with respect to the overflow wall 21.

BUREA[
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The pivotable segment 20 has been provided with a float 22
at both of its ands which floats are housed in c lateral
compartment of the collecting case 11,

The vertical sturdy wall 19 forms in ¢ way a second
overflow wall which follows on the curved side 21 of the
segment 20 which acts as a first overflow wall. An inclined
sieve grate 24 has been arranged above the upper edge of the
wall 19 which sieve grate is considerably finer than the

coarce grate 16.

The upper end of the sieve grate 24 is connected to
a vertical plunge wall 25 which leaves a passage 26 along the
bottom 18. A second space 27 of the collecting case 11 is
present between the walls 19 and 25 whereas after the passage
26 o third space 28 is formed in which the plunge pump 13 is

lowered.

Figs. 7 to 11 show a simplified view of the situation
during performing the method according to the invention.
Figs. 7 to 10 show the presence of a thin oil layer and fig.
11 shows the presence of a thick oil layer. In the situation
according to fig. 7 the tow boat 1 has little speed of about
1,8 km/h. Fig. 8 shows an elevated water surface with a three
times higher speed of the tow boat 1 of dbout 5,4 km/h. The
first overflow wall 21 remains always in the same position
with respect to the water level.

In fig. 9 and 10 the situation of the presence of wave
has been shown whereas fig. 9 shows the situation in a wave
dept and fig. 10 shows the situation of a wave crest. In this
situations the overflow wall 21 follows the alternating water

level as result of the connection with the two floats 22.

When the method has to be performed for handling a thick
oil layer the position of the floats 22 respect to the segment
20 is adjusted as appears from fig. 11 with regard to the
preceding figs. 6 to 10. This adjusiment can be made by shifting
each float 22 with respect to the arm 23 (indicated by the

SUREA
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arrow H in fig. 6), or by adjustment of the angular position
of the arm 23 with respect to the segment 20 (see arc A in
fig. 6). This possibility of adjustment of the floats 22 with
respect to the segments 20 allows to maintain the function

of the first overflow wall 21 owing to which the wall can
follow the alternations in the water level. The oil collected
in the third compartment 28 of the collecting case 11 or the
mixture of oil and water is removed by the pump 13 and the
pressure line 14 and transported to @ tank of tanks (not
shown) of the scow 2. When receiving a violent oil alarm the
invention allows the following procedure. -

A see gowing scow which is available ot that very
moment is put under contract. Further by means of a tow boat
which is mostly always available the scow and the sweeping arm
which in the mecntime has arrived and the power unit with
further equipment are transported to the location of the oil
pollution. It is to be remarked that the sweeping arm can be
transported as well on board of the towing vessel as on the
scow or it can be towed behind the scow. At the location the
cables 5 and 6 and the tow cables 12 are positioned in such a
manner that the arrangement according to fig. 1 is obtained.
The power unit 4 is started and the pressure line 14 is posi-
tioned from the pump 13 within the collecting case 11 to the”
scow 2 for debouching in the tank within the scow. At this
moment the removing of the oil layer floating on the water can
be started.

It will be evidently that the method according to the
invention allows to keep the operational costs as low as
possible because practical no expensive elements are to be
kept stand by. Several types of sea gowing scows can be used
in, the method according to the invention and only one or more
sweeping arms, one or more hydraulic power units and some
hoses are to be centrally stored and kept in maintainance in
order to be available for a quick operation in case of cala-

mities. The operation of the apparatus according to the
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‘invention can be world wide and the required equipment can

be transported easily by aeroplane. Sea gowing scows and

tow boats are mostly available along the most coastal areas.
The speed of the tow boat during the process is limited to
that extend where the oil will start to flow below the scow
or below the sweeping arm. For an upsiream wall position
under an angle this speed is in the direction V higher as the
angle between the scow and the sailing direction will be
sharper. In practice an angle of 60° with respect to the
sailing direction V appears to be favourable, Under such a
sQeeping angle the minimum speed can be 0,5 m/sec. and
maximum of 1,5 m/sec. and a practical speed is 1 m/sec. which

is equal to two knots per hour,

EA
CMPI
Zp.. WIPO 4,



WO 81/03671 PCT/EP81/00072
{

What is claimed is:

1. A method for removing an oil layer floating on water
by means of towing sweeping arms enclosing a mutual diverging
angle of less than 180° seen in the towing direction and
wherein near a collecting place of o0il « sucking up and pres-
sing away of oil is performed, characterized in that, a

floating scow is applied for one of said sweeping arms in com-
bination with a sweeping arm fastened thereto and use is made
of a tow boat which is fastened to the scow as well as to the
sweeping arm by means of a tow cable and that g mobile power
unit is present on the scow for driving a pump near one end of
the sweeping arm which pump sucks the reclaimed o0il and
pumping it into the scow, whereas water separated from the oil
is discharged from the lower part of the scow,

2. A method according to claim 1, charccterized in that,

the scow is moved under an angle of 60° with respect to the tow
direction and with g speed of about 1 m/§ec. and the sweeping
arm is also towed under an angle of about 60° owing to which
the arms enclose an angle of about 120°,

3. An opparatus for performing the method according to
claim 1 or 2 comprising a tow boat, at least two sweeping arms

and a liguid pump, characterized in that, one of the sweeping

_.arms is formed by a floating scow (2) which has been provided
with means for fastening to o tow boat (1) and ctherwise to g
sweeping arm (3) whereas a driving unit (4) is present on the
scow for the liquid pump (13) and the sweeping arm has been
provided with a collecting space (11) for the collected oil,

4, Apparatus according to claim 3, characterized in that,
the sweeping arm (3) consists in a reinforced vertical wall (7)
having a outer floating body (8) at one en which floating body

projects in a declined position achead and which sweeping arm at

its other end possesses an inner floating body (10) rectangularly
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projecting chead and cohtcining @ collecting case (11) for
the reclaimed oil.

5, Apparatys according to -claim 4, characterized in that,
the collecting case (11) has been provided with q segment shaped
overflow wall (21) which is pivotably SUpported along the entire

sieve grate (16) whereas the upper edge of this grate has been
connected to q verticg] plunge wall (25) leaving a passage
(26) at the bottom of the case, '
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