
PROPULSION UNIT         This invention relates to a propulsion and steering
arrangement for a ship or other marine vessel, the arrangement being of the
kind according to the preamble of claim 1.  The invention also relates to a
marine vessel provided with a propulsion and steering arrangement.
Propulsion and steering arrangements of the kind referred to are known for
example from CA-A-1,311,657 and US-A-5,403,216. Certain parts of such known
propulsion and steering arrangements are subject to wear and periodically
need to be maintained or replaced. Typically such parts may comprise
rotation means and bearing means and a sealing system protecting these
parts. When such a known propulsion and steering arrangement is installed
in a ship, there is practically no access to these parts for maintenance or
replacement, so that the ship has to be docked or the propulsion unit
removed from the ship to enable essential maintenance to be effected. These
measures are both time- consuming and costly to perform.         An aim of
the present invention is to provide a propulsion and steering arrangement
for a marine vessel which avoids the above mentioned disadvantages and
which can be maintained reliably and relatively simply.         According
to one aspect of the present invention there is provided a propulsion and
steering arrangement for a ship or other marine vessel, the arrangement
being as claimed in the ensuing claim 1.         The present invention is
based on the idea of providing a temporarily usable support for the
propulsion unit of the propulsion and steering arrangement which allows
parts needing to be serviced, i.e. the rotation means, bearing means and/or
sealing system, to be accessed without having to disassemble the propulsion
unit installation. This is simply achieved by arranging for the propulsion
unit                                       2 to be vertically lowered into
its supported inoperative position in which the parts to be serviced or
replaced are released  from  their  operating  positions.   Thus,  the
necessary maintenance, repair or replacement of parts can be carried out
from inside the ship without the need for the ship to dock for removal of
the propulsion unit. Furthermore, the support arrangement allows the
propulsion unit to be temporarily installed in a new ship being built in
its inoperative position and for the partly built ship then to be launched.
The upper structure of the propulsion and steering arrangement can then be
installed in place after launch of the ship.         Conveniently  the
supporting   means   comprises cooperating means arranged on the propulsion
unit, i.e. the arm means or the propeller pod, and the hull of the ship,
respectively. In this case the cooperating means suitably comprise first
fastening means, for example fastening hooks or the like, arranged on the
hull, second fastening means, e.g. hooks, provided on the arm means and/or
the propeller pod and suspension means, for example wire means or the like,
between the first and second fastening means.  With such an arrangement it
is not necessary to arrange any supplementary structures in the
installation gap between the propulsion unit and the hull of the ship.
Alternatively  cooperating  means  are  provided, respectively, on the arm
means and the hull of the marine vessel in the region of the annular gap.
In this case the cooperating means may comprise at lest one support surface
on one of the said turnable arm means and the hull of the ship and at least
one support means on the other said turnable arm means and the hull of the
ship. A particular advantage of this construction is that the support
arrangement is always in place ready for use.          In order to
eliminate harmful effects and to prevent possible unintentional engagement
of the support surface and the support means, which may occur for example
when the                                        3 propulsion unit swings or
moves in the annular gap between the propulsion unit and the hull of the
marine vessel, the support means may be provided with movable means, for
example a rotating sleeve or the like.          The support means may
preferably be arranged so as to be movable, e.g. radially moveable, whereby
when in first positions they may occupy positions in the gap for receiving
the support surface and when in second positions they may be radially moved
away from the gap. Alternatively the support means may be removable,
whereby they are completely removed from their receiving positions. In this
case, the openings left in the hull of the marine vessel or the arm means
of the propulsion unit on removal of the support means can be closed when
necessary with plugs for normal operation.          The supporting means is
preferably arranged above the construction water line of the marine vessel
whereby water is hindered from penetrating into the structure.   In the
case where the water rises above the supporting means, it is preferable
that another sealing system is also provided designed permanently or
temporarily to close the annular gap from below.          Embodiments of
the invention will now be described in more detail, by way of example only,
with particular reference to the accompanying drawings, in which:
Figure 1 schematically shows a preferred embodiment         of a propulsion
and steering arrangement according to         the invention mounted to a
hull of a ship; and           Figure 2 shows in cross-section and on an
enlarged         scale a detail of the arrangement shown in Figure 1.
In the drawings reference numeral 1 represents the hull of a ship and
reference numeral 2 represents a rotatable arm of a propulsion unit.  The
lower end of the arm 2 is connected to a propeller pod 14 having propulsion
4 propeller means 15. At the upper end of the rotatable arm 2, there is a
rotation means 3, a rotary bearing 4 and a sealing system 5 protecting
these parts and which together provide a propulsion and steering
arrangement. Supporting bolts 6 connect the upper end of the arm 2 to the
rotation means 3. Operation of the rotation means causes the arm 2,
journalled in the bearing 4, to turn about a generally vertical axis
thereby turning the propeller pod 14 relative to  the  hull  1.  When the
propulsion  unit is  fixedly installed as shown with the bolts 6 connecting
the rotatable arm 2 to the rotation means 3, the parts of the propulsion
unit requiring maintenance or replacement, such as the rotation means, the
rotary bearing and the sealing system, are not readily accessible from
inside the ship.          The ship according to the invention provides a
solution to this problem by allowing the rotatable arm 2 of the propulsion
unit to be detached from the rotation means 3 whilst remaining supported
from the hull 1.   In one arrangement, this is achieved by providing the
rotatable arm 2 of the propulsion unit with a support surface 7 and by
providing the hull 1 with support means 8 onto which the support surface
can be vertically lowered to support the weight of the arm 2 and the
propeller pod 14. The support surface 7 and the support means 8 are
arranged in a generally annular gap 9 between a cylindrical part of the
rotatable arm 2 and a confronting cylindrical surface of the hull  1  of
the  ship  below  the  sealing  system  5. Conveniently, the support
surface comprises the downwardly facing surface of at least one
circumferentially extending abutment 7 arranged on the rotatable arm and
the support means 8 comprise radially inwardly projecting pins arranged in
the hull of the ship.   The at least one abutment may comprise an integral
annular ring or may be segmented and the number of pins is chosen according
to need.         The width of the annular gap 9 between the propulsion unit
2 and the hull 1 of the ship mainly depends on the size of the propulsion
unit. When the propulsion unit is fixedly            installed in the hull
of the ship by means of the supporting bolts 6, the vertical distance a
between the support surface 7 and the support means 8 below it is
preferably from about 2 to 20 mm depending on the size of the propulsion
unit. When the supporting bolts 6 are loosened, the propulsion unit
provided with the support ring defining the support arm 7 can be lowered so
as to rest on the pins defining the support means 8. When the rotatable arm
2 is supported in this manner, the rotation drive 3, the rotation bearing 4
and the sealing system 5 are released from their operating positions and
can be serviced or replaced as required. After servicing and/or repair, the
propulsion unit can easily be raised and fixedly installed in its normal
operating position by re-tightening the supporting bolts 6. In order to
provide sufficient freedom of movement, a radial gap b is provided between
the pins defining the support means 8 and the rotatable arm 2. This gap b
is typically from about 2 to 20 mm, depending on the size of the propulsion
unit, but may in some cases, be even larger.          The pins may be
arranged to be movable radially inwards and outwards so that they can be
moved radially away from their supporting position, e.g. so as not to be
positioned in the gap between the rotatable arm and the hull of the ship,
when the propulsion unit is in its operating position. Alternatively, the
pins may be removable, whereby the openings they leave may be closed when
necessary for example by means of plugs or the like.          The pins may
be provided with moving means, for example with a rotating sleeve, in order
to avoid engagement of the support ring and pins on unintentional contact.
It will be appreciated that the supporting bolts 6 will conveniently remain
screw-threadedly attached to the arm 2 when the propulsion unit is in both
its raised and lowered positions.  The propulsion unit is moved upwardly
from its lowered position by tightening the bolts 6 and is
6 moved downwardly from its raised position by loosening the bolts 6.
Naturally the support arrangement described above may be inverted, whereby
the support surface comprises the upwardly facing surface of at least one
circumferentially extending abutment arranged on the hull of the ship and
the support means comprises radially outwardly extending pins on the
rotatable arm.         The support arrangement is preferably arranged to be
above the construction water level so that water is hindered from
penetrating into the structures of the ship when the propulsion unit is
lowered into its lowered support position. To achieve additional
protection, or in case the water level is above the support arrangement,
the annular gap 9 may be closed temporarily from below by another sealing
system 10. This additional sealing system may, for example, comprise a
bellows sealing device which can be activated when the propulsion unit is
lowered into its lowered support position for repair/maintenance, whereby
any water present can then be removed from above the sealing system.  The
gap may alternatively be permanently closed, for example by means of a
rotary seal.         Figures 1 and 2 illustrate in broken lines an
alternative support management comprising fastening hooks 11 and 12 or the
like arranged, respectively, on the hull 1 of the ship and the rotation arm
2, and flexible elongate connecting means such as wire means 13, connected
between the hooks 11 and 12. The lengths of the wire means can be adjusted
in a manner known per se.  Additional fastening hooks (not shown) may, for
example, be fastened to the propeller pod 14, in which case additional wire
means (not shown) or the like are provided for connection between the hull
1 and the propeller pod.         The drawings and the related description
are only intended for clarifying the basic concept of the invention.
7 The propulsion and steering arrangement according to the invention is not
limited to the embodiments disclosed, but several  variations   thereof
are   feasible,   including variations which have features equivalent to,
but not necessarily literally within the meaning of, features in any of the
ensuing claims.                                        8  CLAIMS  1.   A
ship propulsion unit comprising:       a propeller pod provided with a
propulsion propeller,       a turnable shaft having a lower and attached to
the propulsion       pod and also having an upper end,       a rotation
bearing mounted in the hull of the ship and by which       the turnable
shaft is journalled at its upper end in the hull with       an annular
space between the turnable shaft and the hull,       a rotation mechanism
mounted in the hull of the ship and       coupled to the turnable shaft at
the upper end thereof for       effecting turning movement of the shaft,
a seal in the annular space for protecting the rotation bearing and
the rotation mechanism,       an attachment mechanism for releasably
attaching the propulsion       unit to the hull and holding the propulsion
unit in an operative       position, and       a support arrangement
effective between the propulsion unit and       the hull for supporting the
propulsion unit at a position below its       operative position when the
attachment mechanism is released.  2.   A propulsion unit according to
claim  1, wherein the support       arrangement includes cooperating
elements attached to the       propulsion unit and the hull respectively.
3.   A propulsion unit according to claim 2, wherein the cooperating
elements comprise fastening elements attached to the propulsion
9        unit and the hull respectively and        connected between the
fastening elements.   4.   A propulsion unit according to claim 3, wherein
the fastening        elements are attached to the turnable shaft and the
hull        respectively.   5.   A propulsion unit according to claim  1,
wherein the support        arrangement comprises cooperating elements
provided in the        annular space on the turnable shaft and the hull
respectively.   6.   A propulsion unit according to claim 5, wherein the
cooperating        elements comprise first and second cooperating elements,
attached to the turnable shaft and the hull respectively, and
wherein one of the first and second cooperating elements is a
support ring and the other of the first and second cooperating
elements is a pin.   7.   A propulsion unit according to claim 6, wherein
the pin is        movable.   8.   A propulsion unit according to claim  6,
wherein the pin is        removable.  9.    A propulsion unit according to
claim 6, wherein the pin comprises        a rod element and a sliding
element for preventing direct contact        between the support ring and
the rod element.   10.  A propulsion unit according to claim 5, wherein the
cooperating        elements comprise first and second cooperating elements,
attached to the turnable shaft and the hull respectively, and
wherein the first cooperating element is a support ring and the
second cooperating element is a pin.  11.  A propulsion unit according to
claim  1, wherein the support       arrangement is disposed above the
construction water line of the       ship.  12.  A propulsion unit
according to claim 1, comprising a second seal       in the annular space
and below the support arrangement.  13.  A propulsion unit according to
claim 12, wherein the second seal       is a permanent rotary seal.  14.  A
propulsion unit according to claim 12, wherein the second seal       is a
temporary seal.    


