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SEAL ARRANGEMENT IN A VESSEL

FIELD OF THE INVENTION

The present invention relates to a seal arrangement in a vessel ac-
cording to the preamble of claim 1.

BACKGROUND ART

A vessel comprises different rotating parts that pass through open-
ings in the vessel or in equipment relating to the vessel and that must be
sealed against a medium e.g. sea water or oil etc. in said opening.

A vessel provided with a propulsion unit comprises at least two posi-
tions where a rotating part passing through an opening must be sealed against
a medium. A propulsion unit comprises a hollow strut with an upper portion and
a lower portion. The upper portion of the strut forms a support arm supporting
the lower portion of the strut.

The upper portion of the strut of the propulsion unit is connected to
an upper block. The upper block passes through a first opening formed in a
bottom of a vessel from a first outer bottom to a second inner bottom of the
vessel. The upper block is rotatably attached with a slewing bearing to the hull
of the vessel. The upper block has normally a generally cylindrical from. The
upper block could instead of being a separate part be formed by an upper end
portion of the upper portion of the strut. A slewing seal positioned under the
slewing bearing forms the seal between sea water and the interior of the hull of
the vessel and between the oil of the slewing bearing and the sea water. This
is the first position where a rotating part i.e. the upper block is sealed in the
first opening against sea water.

The lower portion of the strut forms a longitudinal compartment
comprising a first electric motor connected with a first shaft to a propeller posi-
tioned outside the lower portion of the strut. The first shaft is rotatably support-
ed with bearings within the lower portion of the strut. The first shaft passes
through a second opening in an end wall at an aft end of the lower portion of
the strut and is sealed with a seal against sea water in the second opening.
The seal prevents also oil from the shaft bearing from penetrating into the sea
water. This is the second position where a rotating part i.e. the first shaft is
sealed in the second opening against a medium.

There is a need to relocate the slewing seal and the shaft seal from
time to time. The time interval for the relocation might be different for the slew-
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ing seal and the shaft seal. This is due to the wear of the liner on the outer sur-
face of the rotating part at the points where the lip portions of the seal parts in
the seal rings act. The lip parts of the seal parts in the seal rings will again act
on a fresh surface of the liner after the axial relocation of the seal.

BRIEF DESCRIPTION OF THE INVENTION

An object of the present invention is to achieve an improved seal ar-
rangement for a vessel.

The seal arrangement for a vessel according to the invention is
characterized by what is stated in the characterizing portion of claim 1.

The seal arrangement comprises a seal sealing a cylindrical rotating
part passing through an opening in a support structure in the vessel against a
medium, said seal comprising a package of annular seal rings, each seal ring
comprising a seal part being supported in a corresponding seal support part.

The arrangement is characterized in that the seal support part in the
first seal ring positioned closest to the medium has the form of a cylinder pro-
vided with an annular flange at one end of the cylinder, whereby an outer cir-
cumference of the cylinder is supported and sealed with an auxiliary seal
against the inner circumference of the opening and the annular flange is sup-
ported against the support structure surrounding the opening. There are further
adjusting means for adjusting the position of the first seal support part in rela-
tion to the support structure surrounding the opening in order to relocate the
seal in an axial direction in relation to the rotating part.

The seal can thus be moved in an axial direction in relation to the
rotating part so that the cylinder of the seal support part of the first seal ring
glides in the opening. The relocation of the seal will relocate the position of the
lip parts of the seal parts in the seal rings so that they act on a fresh surface of
the rotating part.

The adjusting means comprises in one embodiment spacer rings
that are inserted between the annular flange of the seal support part of the first
seal ring and the support structure surrounding the opening. The spacer rings
will relocate the seal in an axial direction in relation to the rotating part.

The adjusting means comprises in another embodiment adjuster
bolts passing through the annular flange of the seal support part of the first
seal ring to the support structure surrounding the opening. The adjuster bolts
will relocate the water seal in an axial direction in relation to the rotating part.
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The outer circumference of the cylinder of the seal support part in
the first seal ring is sealed against the inner circumference of the opening. The
seals in the cylinder of the seal support part in the first seal ring will prevent the
medium from penetrating into the space where the spacer rings or the adjuster
bolts are. There is thus no need for any seals in connection with the spacer
rings or the adjuster bolts.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following the invention will be described in greater detail by
means of preferred embodiments with reference to the attached drawings, in
which:

Figure 1 shows a vertical cross section of a propulsion unit in a ves-
sel,

Figure 2 shows a vertical cross section of a slewing seal arrange-
ment where the invention can be employed,

Figure 3 shows a vertical cross section of an enlargement of the
slewing seal arrangement in figure 2,

Figure 4 shows a first horizontal cross section of the arrangement in
figure 2,

Figure 5 shows a horizontal cross section of an alternative of figure
2,

Figure 6 shows a first embodiment of the inventive arrangement ap-
plied to a slewing seal,

Figure 7 shows the water seal of figure 6 in a different position,

Figure 8 shows a second embodiment of the inventive arrangement
applied to a slewing seal,

Figure 9 shows the water seal of figure 8 in a different position,

Figure 10 shows a third embodiment of the inventive arrangement
applied to a slewing seal,

Figure 11 shows a fourth embodiment of the inventive arrangement
applied to a shaft seal,

Figure 12 shows the water seal of figure 11 in a different position.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 shows a vertical cross section of a propulsion unit in a ves-
sel. The vessel 10 has a double bottom i.e. a first outer bottom 11 forming the
hull of the vessel and a second inner bottom 12. The propulsion 20 unit com-
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prises a hollow strut 21 with an upper portion 22 and a lower portion 23. The
upper portion 22 of the strut 21 forms a support arm supporting the lower por-
tion 23 of the strut.

The upper portion 22 of the strut 21 of the propulsion unit 20 is con-
nected to an upper block 100. The upper block 100 passes through a first
opening O1 formed in the bottom of the vessel 10. The first opening O1 ex-
tends between the first outer bottom 11 and the second inner bottom 12 of the
vessel 10. The upper block 100 is rotatably attached with a slewing bearing
300 to the hull of the vessel 10. The upper block 100 has normally a generally
cylindrical from. The upper block 100 could instead of being a separate entity
as is shown here be formed as an integral portion of the upper portion 22 of
the strut 21. The upper block 100 would thus form an upper end portion of the
upper portion 22 of the strut 21. A slewing seal 200 positioned under the slew-
ing bearing 300 prevents oil leakage from the slewing bearing 300 to the sea
and sea water from penetrating into the interior of the hull of the vessel 10
through the passage between the rotating upper block 100 and the inner cir-
cumference of the first opening O1.

The lower portion 23 of the strut 21 forms a longitudinal compart-
ment comprising a first electric motor 30 and a first shaft 31. A first end 31A of
the first shaft 31 is connected to the first electric motor 30 and a second end
31B of the first shaft 31 passes through a second opening O2 in an end wall
33 at an aft end 23B of the lower portion 23 of the strut 21. A propeller 32 is
connected to the second outer end 31B of the first shaft 31. The axial centre
line X-X of the first shaft 31 forms a shaft line. The first shaft 31 is rotatably
attached with bearings 41, 42 within the lower portion 23 of the strut 21. The
second end 31B of the first shaft 31 is sealed with a water seal 500 in the sec-
ond opening O2 in the end wall 33 through which the first shaft 31 passes out
from the lower portion 23 of the strut 21.

A gearwheel 40 positioned within the vessel is further attached to
the upper block 100. The gearwheel 40 can be turned 360 degrees around the
centre axis Y-Y of rotation with a second electric motor 50. A second electric
motor 50 drives a pinion wheel 52 through a second shaft 51. The cogs of the
pinion wheel 52 are connected to the cogs of the gearwheel 40. There can
naturally be several similar second electric motors 50 connected to the gear-
wheel 40. The turning of the gearwheel 40 will turn the propulsion unit 20. The
gearwheel 40 has a ring form with a hole in the middle. The cogs of the gear-
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wheel 40 are in this embodiment positioned on the outer edge of the gear-
wheel 40. The other possibility is to have the cogs on the inner edge of the
gearwheel 40.

There is further an engine 60 within the vessel 10 and a generator
62 connected with a third shaft 61 to the engine 60. The engine 60 can be a
conventional combustion engine used in vessels 10. The generator 62 produc-
es electric energy needed in the vessel 10 and the propulsion unit 20. There
can be several combustion engines 60 and generators 62 in a vessel 10.

There is further a slip ring arrangement 70 within the vessel in con-
nection with the gearwheel 40. Electric power is transferred from the generator
62 to the slip ring arrangement 70 with a first cable 65. Electric power is further
transferred from the slip ring arrangement 70 to the first electric motor 30 with
a second cable 35. The slip ring arrangement 70 is needed in order to transfer
electric power between the stationary hull 10 of the vessel and the rotating
propulsion unit 20.

Figure 2 shows a vertical cross section of a slewing seal arrange-
ment where the invention can be employed. The cross section shows only the
right half of the arrangement, which is symmetrical in view of the centre axis Y-
Y of rotation. The slewing bearing 300 and the slewing seal 200 are positioned
above the second inner bottom 12 of the vessel 10. The lower surface S1 of
the slewing bearing 300 is positioned above the second inner bottom 12 of the
vessel 10. The slewing bearing 300 is thus surrounded by the air in the interior
of the vessel 10. The air temperature in the interior of the vessel 10 is rather
constant, which means that the slewing bearing 300 is subjected to less ther-
mal stresses. The change of the slewing seal 200 is in this arrangement easy.

The slewing bearing 300 comprises a first bearing block 310, a sec-
ond bearing block 320, first roller means 330, second roller means 340 and
third roller means 350 positioned in raceways between the bearings blocks
310, 320.

The first bearing block 310 is attached with vertically extending bolts
311 to a stationary cylindrical first support part 81. The first support part 81 is
supported on the second inner bottom 12 of the vessel 10 with radially and
vertically extending support flanges 87 positioned between the first support
part 81 and the first support ring 83. The first support ring 83 is attached to the
upper surface of the second inner bottom 12 of the vessel 10. The first support
part 81 is thus supported only on the second inner bottom 12 of the vessel 10
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through the support flanges 87. The first support part 81 is positioned entirely
above the second inner bottom 12 of the vessel 10.

The second bearing block 320 is a cylindrical part comprising an
upper part 320A and a lower part 320B. The second bearing block 320 is at-
tached with vertically through the upper part 320A and the lower part 320B ex-
tending bolts 321 to a vertically extending cylindrical rotating second support
part 110, which is formed of the upper portion of the upper block 100. The up-
per end 22 of the strut 21 of the propulsion unit 20 is attached to the lower end
of the upper block 100.

Any standard roller or gliding bearing 300 being lubricated with a lu-
brication medium could be used here. The lubrication medium could be e.g. oil
or grease. The slewing bearing 300 must not be in contact with sea water.

A first support wall 13 extends vertically between the first outer bot-
tom 11 and the second inner bottom 12 of the vessel 10. The first support wall
13 is advantageously cylindrical forming the inner circumference of the first
opening O1 between the first outer bottom 11 and the second inner bottom 12.

An inner portion 41 of the gearwheel 40 rests on the second bearing
block 320. The inner portion 41 of the gearwheel 40 is attached with vertically
extending bolts 321 to the second support part 110. The vertically extending
bolts 321 extend also through the second bearing block 320. The rotation of
the gearwheel 40 rotates the upper block 100 and the propulsion unit 20
around the centre axis Y-Y.

Figure 3 shows an enlargement of the slewing seal arrangement in
figure 2. The slewing seal 200 comprises an upper slewing seal 210 and a
lower slewing seal 220. The upper slewing seal 210 prevents oil leakage from
the slewing bearing 300 to the sea. The lower slewing seal 220 prevents sea
water from penetrating into the vessel 10.

The upper slewing seal 210 comprises two seal rings and an end
ring. Each seal ring comprises a seal support part of metal and a seal of rub-
ber. The seal of rubber comprises a base part being supported in the seal sup-
port part and a lip part acting on the rotating part 100. The upper slewing seal
210 is seated in a recess formed in the first support part 81. There is further a
bracket securing the upper slewing seal 210 into the recess. The bracket can
be attached e.g. with a bolt to the lower surface of the first support part 81. The
upper slewing seal 210 can be changed by removing the bracket and pulling
the parts of the upper slewing seal 210 downwards out from the recess.
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The lower slewing seal 220 comprises two seal rings. Each seal ring
comprises a seal ring support of metal and a seal of rubber. The seal of rubber
comprises a base part attached to the seal support part and a lip part acting on
the rotating part 100. The lower slewing seal 220 is seated in a recess formed
in connection with the inner edge of the first support ring 83. There is further a
bracket securing the lower slewing seal 210 into the recess. The bracket can
be attached e.g. with a bolt to the upper surface of the first support ring 83.
The lower slewing seal 220 can be changed by removing the bracket and pull-
ing the parts of the lower slewing seal 220 upwards out from the recess. The
lower slewing seal 220 eliminates water W from penetrating into the hull of the
vessel 10.

There is a space 400 between the upper slewing seal 210 and the
lower slewing seal 220 in figure 3. The height H1 of the space 400 is at least
100 mm, advantageously at least 200 mm, more advantageously at least 300
mm. The height H1 is measured between the lower surface of the lowermost
seal ring 211 in the upper slewing seal 210 and the upper surface of the up-
permost seal ring 221 in the lower slewing seal 220. There is also access pro-
vided to this space 400 in a radial direction R1 from the interior of the hull of
the vessel 10. The access is through the passages formed between the radial-
ly and vertically extending support flanges 87. It is possible to service the up-
per slewing seal 210 and the lower slewing seal 220 via this space 400. The
space 400 between the upper slewing seal 210 and the lower slewing seal 220
is advantageously an open space.

Figure 4 shows a first horizontal cross section of the arrangement in
figure 2. The horizontal cross section is from a level between the upper slewing
seal 210 and the lower slewing seal 220. The figure shows the radially and
vertically extending support flanges 87 between the first support part 81 and
the first support ring 83. The inner ends of the support flanges 87 are posi-
tioned at a radial distance from the rotating part 100. The support flanges 87
are positioned at an angular distance a from each other. There has to be
enough space between two adjacent support flanges 87 so that the change of
the upper slewing seal 210 and the lower slewing seal 220 can be done.

Figure 5 shows a horizontal cross section of an alternative of figure
2. This figure shows an alternative support arrangement between the slewing
bearing 300 and the second inner bottom 12 of the vessel. The vertically and
radially extending support flanges 87 are grouped into groups of two and the
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inner ends of each end are connected as shown in the figure. Access to the
upper block 100 is still provided between two adjacent support flanges 87 that
are not connected at their inner ends. Each group of two support flanges 87
have a U-shaped form as is seen from the figure. The figure shows also a
hatch 89 between two adjacent support flanges 87. Hatches 89 can be used
between all openings formed between two adjacent support flanges 87 in order
to close said space. The hatches 89 provide on the other hand access to said
space if needed.

Figure 6 shows a first embodiment of the inventive arrangement ap-
plied to a slewing seal. The inventive arrangement can be applied e.g. to the
lower slewing seal 220 i.e. the water seal shown in figure 3. The seal 500
comprises a pack of annular seal rings 510, 520, 530. There is a first seal ring
510, a second seal ring 520 and an emergency seal ring 530. The first seal
ring 510 and the second seal ring 520 comprises a rubber seal part 512, 522
being supported within a seal support part 511, 521 of metal. The rubber seal
part 511, 521 comprises a base part being supported in the seal support part
511, 521 and a lip part forming the seal surface against the rotating part 100.
The emergency seal ring 530 comprises an inflatable rubber seal 532 being
supported within a seal support part 531 of metal. The seal rings 510, 520, 530
are attached with bolts 810 passing through the seal 500 to a second support
ring 710. The second support ring 710 is attached with bolts 820 passing
through the first support ring 83 to a lower surface of the first support ring 83.
The seal support part 511 in the first seal ring 510 has the form of cylinder
511A provided with an annular flange 511B at the upper end of the cylinder
511A. The annular flange 511B of the seal support part 511 is supported di-
rectly on an upper surface of the second support ring 710 forming a support
structure. The outer surface of the cylinder 511A of the seal support part 511 is
supported on the inner cylindrical surface of the second support ring 710. The
inner cylindrical surface of the second support ring 710 forms the inner circum-
ference of the first opening O1. There is a first auxiliary seal comprising two O-
rings 610 sealing the cylinder 511A of the seal support part 511 against the
inner surface of the second support ring 710. There is a second auxiliary seal
comprising two O-rings 620 between an outer cylindrical surface of the second
support ring 710 and an inner cylindrical surface of the first support ring 83.
The seal 500 can be mounted into place from below. The package of seal rings
510, 520, 530 is assembled and attached to the second support ring 710 with
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the bolts 810 passing through the water seal 500. The whole package of seal
rings 510, 520, 530 is then lifted from below in position and attached to the
lower surface of the second support ring 83 with bolts 820 passing through the
second support ring 83. The inner circumference of the cylinder 511A of the
seal support part 511 of the first seal ring 510 is at a distance from the outer
surface of the rotating part 100.

Figure 7 shows the water seal of figure 6 in a different position. The
difference compared to figure 6 is that three spacer rings 900 have been posi-
tioned between the annular flange 511B of the seal support part 511 in the first
seal ring 510 and the horizontal upper surface of the second support ring 710.
The spacer rings 900 form adjusting means that raise the seal 500 in the verti-
cal direction upwards, which means that the position of the lip parts of the rub-
ber seal parts 512, 522 will be changed. The lip parts of the rubber seal parts
512, 522 will now be acting on a fresh surface of the cylindrical rotating part
100. The spacer rings 900 can be composed of sectors of a ring or of small
rectangular or circular spacer parts, which can be inserted along the circum-
ference of the first seal ring 510. The figure shows three spacer rings 900 that
can be inserted one at a time. The vertical position of the seal 500 can be
changed at three timely different occasions by inserting one spacer ring 900 at
each occasion. The spacer rings 900 need not be sealed in any way as the O-
rings 610 prevent sea water from penetrating to the space where the spacer
rings 900 are. The annular flange 511B of the support part 511 of the first seal
ring 510 is indirectly supported on the second support ring 81 through the
spacer rings 900.

Figure 8 shows a second embodiment of the arrangement according
to the invention applied to a slewing seal. The installation of the water seal 500
is in this embodiment from above. There is thus no second support ring 710
needed in this embodiment. The first seal ring 510 is supported directly on an
upper horizontal surface of the first support ring 83. The seal 500 is thus fas-
tened with bolts 810 passing through the water seal 500 directly to the first
support ring 83. The construction of the seal 500 corresponds in all other re-
spects to the seal shown in the first embodiment. The annular flange 511B of
the seal support part 511 of the first seal ring 510 is supported directly on the
upper horizontal surface of the first support ring 83. The first support ring 83
forms a support structure. There are two first auxiliary seals in the form of O-
rings 610 sealing the cylinder 511A of the seal support part 511 of the first seal
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ring 510 against the inner circumference of the first support ring 83. The inner
circumference of the first support ring 83 forms the first opening O1. The inner
circumference of the cylinder 511A of the seal support part 511 of the first seal
ring 510 is at a distance from the outer surface of the rotating part 100.

Figure 9 shows the water seal of figure 8 in a different position. The
figure shows again three spacer rings 900 positioned between the annular
flange 511B of the seal support part 511 of the first seal ring 510 and the upper
horizontal surface of the first support ring 83. The construction of the spacer
rings 900 can correspond to that of the spacer rings 900 in the first embodi-
ment. The seal 500 can be raised e.g. by jacks positioned around the circum-
ference of the water seal 500. Horizontal support arms could be attached to
upper end of the seal 500. The jacks could then be positioned between the
horizontal support arms and the first support ring 83 in order to raise the seal
500. The spacer rings 900 could then be positioned between the lower surface
of the annular flange 511B of the seal support part 511 of the first seal ring 510
and the upper horizontal surface of the first support ring 83.

Figure 10 shows a third embodiment of the arrangement according
to the invention applied to a slewing seal. This third embodiment differs from
the second embodiment in that the use of spacer rings 900 have been substi-
tuted by the use of adjuster bolts 830. The annular flange 511B of the seal
support part 511 of the first seal ring 510 is larger so that there is space for
adjuster bolts 830 to pass through the annular flange 511B of the seal support
part 511 of the first seal ring 510 outside the circumference of the seal 500.
The end of the adjuster bolts 830 are supported on the upper surface of the
second support ring 83. There could be different sets of adjuster bolts 830 so
that each set has a specific length. Each specific set of adjuster bolts 830
could then be used to position the seal 500 in a desired axial position in rela-
tion to the rotation part 100. The adjuster bolts 830 form adjusting means. The
adjuster bolts 830 could as an alternative solution extend upwards i.e. through
the second support ring 83. Such a solution could be used in situations where
there is not space for the bolts on the side of part 83 where the flange 511B is,
but there is instead space for the adjuster bolts on the opposite side of part 83.

Figure 11 shows a fourth embodiment of the arrangement according
to the invention applied to a shaft seal. The figure shows a seal 500 comprising
four seal rings 510, 520, 530, 540 and three seal chambers 515, 525, 535. The
rubber seal parts 512, 522, 532, 542 comprise each a lip portion and a support
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portion being supported in seal support parts 511, 521, 531, 541 of metal.
There is a liner 32 on the shaft 31 and the lip portions of the rubber seal parts
512, 522, 532, 542 are thus acting on the outer surface of the liner 32. The
seal support part 511 in the first seal ring 510 has the form of a cylinder 511A
provided with an annular flange 511B at one end of the cylinder 511A. The an-
nular flange 511B of the seal support part 511 of the first seal ring 510 seats
against the end wall 33 surrounding the second opening O2 in said end wall 33
in the lower compartment 23 of the strut 21. The cylinder 511A of the seal sup-
port part 511 of the first seal ring 510 seats against an inner circumference of
the second opening O2 in the end wall 33 of the lower compartment 23 of the
strut 21. There are two auxiliary seals in the form of O-rings 610 sealing the
cylinder 511A of the seal support part 511 of the first seal ring 510 against the
inner circumference of the second opening O2 in the end wall 33 of the lower
compartment 23 of the strut 21. The end wall 33 forms a support structure.

Figure 12 shows the water seal of figure 11 in a different position.
The figure shows that the seal 500 has been moved to the left in the figure.
There is thus a space between the annular flange 511B of the seal support
part 511 of the first seal ring 510 and the end wall 33 of the lower compartment
23 of the strut 21. The movement can be achieved by using spacer rings 900
as in the first and the second embodiment or be using adjuster bolts 840 as in
the third embodiment. The principal of the inventive arrangement relating to the
relocation of the seal 500 is the same in a slewing seal and in a shaft seal.

The inventive seal 500 is in figures 6-10 shown in connection with
the lower slewing seal 220 i.e. the water seal shown in figure 3. The same
principal could naturally be used in connection with the upper slewing seal 210
i.e. the slewing seal in figure 3. The upper slewing seal 210 prevents leakage
of oil or grease from the slewing bearing 300 to the sea.

The inventive seal arrangement can be used to seal against any
medium that has to be sealed. The medium that the seal seals against could
thus be e.g. water, oil, grease etc.

The seal 500 according to the invention comprises at least two seal
rings 510, 520, 530. The seal 500 according to the invention could in principle
comprise only one seal ring i.e. only the seal ring 510 closest to the medium,
but it seems that at least two seal rings are needed in practical solutions.

The first auxiliary seal 610 and the second auxiliary seal 620 com-
prise each two O-seals in the figures. The auxiliary seals 610, 620 are naturally
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not limited to this seal construction, but any prior known seal construction

could be used here.
The arrangement is not limited to the propulsion unit shown in the

figures. The arrangement can naturally be used also in connection with e.g. a
mechanical drive unit. The motor could thus be positioned in the interior of the
vessel, whereby the propeller would be connected to the motor by a horizontal
and a vertical shaft. A slip ring unit would not be needed in such a case.

The strut 21 could naturally be turned by one or more hydraulic mo-
tors instead of one or more electric motors. The turning angle of the strut 21
could naturally be less than 360 degrees.

The invention and its embodiments are not limited to the examples
described above but may vary within the scope of the claims.
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CLAIMS

1. Seal arrangement in a vessel (10), said seal arrangement com-
prising a seal (5600) sealing a cylindrical rotating part (31, 100) passing through
an opening (O1, O2) in a support structure (33, 83, 710) in the vessel (10)
against a medium (W), said seal (500) comprising a package of annular seal
rings (510, 520, 530, 540), each seal ring (510, 520, 530, 540) comprising a
seal part (512, 522, 532, 542) being supported in a corresponding seal support
part (611, 521, 531, 541), characterized in that the seal support part (511) in
the first seal ring (510) positioned closest to the medium (W) has the form of a
cylinder (511A) provided with an annular flange (511B) at one end of the cylin-
der (5611A), whereby the outer circumference of the cylinder (511A) is support-
ed and sealed with an auxiliary seal (610) against the inner circumference of
the opening (O1, O2) and the annular flange (511B) is supported against the
support structure (33, 83, 710) surrounding the opening (O1, 02), and that
there are adjusting means (830, 900) for adjusting the position of the first seal
support part (511) in relation to the support structure (33, 83, 710) surrounding
the opening (O1, O2) in order to relocate the seal (500) in an axial direction in
relation to the rotating part (31, 100).

2. Arrangement according to claim 1, characterized in that the ad-
justing means (830, 900) comprises spacer parts (900) arranged to be inserted
between the annular flange (511B) of the seal support part (511) of the first
seal ring (510) and the support structure (33, 83, 710) surrounding the opening
(01, O2) in order to relocate the seal (500) in an axial direction in relation to
the rotating part (31, 100).

3. Arrangement according to claim 1 or 2, characterized in that the
adjustment means (830, 900) comprises adjuster bolts (830) passing through
the annular flange (511B) of the seal support part (511) of the first seal ring
(510) and the support structure (33, 83, 710) surrounding the opening (O1, 0O2)
in order relocate the seal (500) in an axial direction in relation to the rotating
part (31, 100).

4. Arrangement according to any one of claims 1 to 3, character-
ized in that the seal (500) is a slewing seal sealing a rotating strut (21) of a
propulsion unit (20).

5. Arrangement according to claim 4, characterized in that the pro-
pulsion unit (20) comprises a hollow strut (21) with an upper portion (22) and a
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lower portion (23), an upper end portion (100) of the upper portion (22) passing
through a first opening (O1) in a bottom (11, 12) of the vessel (10), said upper
end portion (100) of the upper portion (22) being rotatable attached with a
slewing bearing (300) to the vessel (10) and sealed with the seal (500) in said
first opening (O1).

6. Arrangement according to claim 5, characterized in that the seal
(500) is attached with bolts (810) passing through the seal (500) to an upper
surface of a first support ring (83) which is attached to the bottom (12) of the
vessel (100), whereby the seals (512, 522, 532) in the seal (500) act on the
outer surface of the cylindrical rotating part (100) and the auxiliary seals (610)
in the cylinder (511A) of the seal support part (511) of the first seal ring (510)
act on the inner circumference of the first support ring (83).

7. Arrangement according to claim 6, characterized in that the seal
(500) is attached with bolts (810) passing through the seal (500) to an upper
surface of a second support ring (710) which is attached to the lower surface of
a first support ring (83) which is attached to the bottom (12) of the vessel (100),
whereby the seal parts (512, 5§22, 532) in the seal (500) act on the outer sur-
face of the cylindrical rotating part (100) and the auxiliary seals (610) in the
cylinder (511A) of the seal support part (511) of the first seal ring (510) act on
the inner circumference of the second support ring (710).

8. Arrangement according to any one of claims 1 to 4, character-
ized in that the seal (500) is a shaft seal sealing a rotating shaft (31) of a pro-
pulsion unit (20).

9. Arrangement according to claim 8, characterized in that the pro-
pulsion unit (20) comprises a hollow strut (21) with an upper portion (22) and a
lower portion (23), the lower portion (23) of the strut (21) forming a longitudinal
compartment comprising a first electric motor (30) being connected with a first
shaft (31) to a propeller (32) outside the lower portion (23), the first shaft (31)
passing through a second opening (O2) in an end wall (33) at an aft end (23B)
of the lower portion (23) of the strut (21) and being sealed with the water seal
(500) in said second opening (02).

10. Arrangement according to claim 9, characterized in that that the
seal (500) is attached with bolts (840) passing through the flange (511B) of the
seal support part (511) of the first seal ring (510) to the end wall (33) at the aft
end (23B) of the lower portion (22) of the strut (21), whereby the seal parts
(612, 522, 532) in the seal (500) act on the outer surface of the cylindrical ro-
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tating part (31) and the auxiliary seals (610) in the cylinder (511A) of the seal
support part (511) of the first seal ring (510) act on the inner circumference of
the second opening (02).



