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(57) Abstract

A marine propulsion and
steering unit (10) comprises a pod
(13) having front and rear ends,
a driving machine (14), e.g. a
drive motor, accommodated in
the pod, a substantially horizontal

propeller shaft (15) drivingly con-
nected to the driving machine and

provided with a propeller (18) ex-

ternally of the front end of the

pod (13), and an upright pod sup-
porting strut (12) rigidly attached
to the pod and having at the upper
end thereof swivel bearing means
(11) supporting the pod support-
ing strut and the pod below a
buoyant body for angular motion

about a substantially vertical axis
(C). The pod supporting strut (12)
is shaped essentially as an up-

standing airfoil the chord plane

(V) of which contains or is prox-
imal to the axis (T) of the pro-

pelier shaft (15) and the leading

edge (12A) of which is directed
towards the propeller (18). At
the trailing edge (12L) thereof the
pod supporting strut (12) is pro-
vided with a rudder (19) which is
angularly movable about an axis

(L) disposed in or parallel to the chord plane (V) of the pod supporting strut and at an angle to the axis (T) of the propelier shaft.
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A marine propulsion and steering unit

This invention relates to a marine propulsion and steering

unit.

More particularly, the invention relates to a marine propul-
sion and steering unit of the kind comprising a pod having
front and rear ends, a driving machine accommodated in the
pod, a substantially horizontal propeller shaft drivingly
connected to the driving machine and provided with a propel-
ler externally of the front end of the pod, and an upright
pod supporting strut rigidly attached to the pod and having
at the upper end thereof swivel bearing means supporting the
pod supporting strut and the pod below a buoyant body for

angular motion about a substantially vertical axis.

The buoyant body may be a ship, a work platform, a pontoon,

or a similar floating body.

A propulsion and steering unit of this kind is known from
EP-B-0 394 320. Because the unit is angularly movable about a
vertical axis, it may be used not only for the propulsicn,
but also for the steering of the ship or other buoyant body
equipped with the unit, and at the same time the rudder can
also be used for the steering. Angular adjustment of the en-

tire unit may also be combined with deflection of the rudder.

If the buoyant body equipped with the unit is a ship adapted
to be run at a high speed, 20 knots or more, for example, the
unit will be subjected to very great forces by the water if
it is turned while the ship is running at such high speed.
The swivel bearing and the actuators and other components
used for the turning of the unit will therefore be heavily
stressed during steering manoeuvres. When the ship is running
at a high speed, steering by means of the rudder is therefore
preferred. Steering by turning the entire unit, possibly

combined with deflection of the rudder, is resorted to when
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running at a lower speed, such as when the ship is manoceuvred

in harbours or narrow waterways.

In the known unit, the pivotal axis of the rudder coincides
with the vertical turning axis of the unit. In certain ope-
rating conditions, this arrangement of the turning axes
causes hydrodynamical problems which are related to the posi-
tion of the rudder and the inhomogeneous flow of the water
impinging on the unit when the unit is angularly offset from

the fore and aft vertical centre-line plane of the ship.

It is an object of the invention to provide a propulsion and

steering unit which is improved in respect of these problems.

This object is achieved according to the invention by shaping
the pod supporting strut essentially as an upstanding airfoil
the main or chord plane of which contains or is proximal to
the axis of the propeller shaft and the leading edge of which
is directed towards the propeller, and by providing the pod
supporting strut at the trailing edge thereof with a rudder
which is angularly movable about an axis disposed in or
parallel to the chord plane of the pod supporting strut and

at an angle to the axis of the propeller shaft.

Designing the unit in accordance with the invention results
in a significant reduction of the above-mentioned problems
without detracting from the possibility of steering the ship
at high speeds using only the rudder, that is, with the unit
remaining in its normal position, the cruising position, in
which the propeller shaft is aligned with the fore and aft
vertical centre-line plane of the ship, and also without de-
tracting from the possibility of steering the ship by angu-
larly moving the unit a suitable angle when running at low
speeds, e.g. when manoeuvring the ship in harbours or narrow

waterways.

Because the pod supporting strut is shaped as an airfoil (or

hydrofoil) and its horizontal cross-section accordingly resem-
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bles an airfoil profile or the contour of a falling drop of
water, at least over the major portion of the height of the
strut, and because the rudder is mounted at the trailing edge
of the strut, preferably flush-mounted in the strut such that
the rudder when in the neutral position forms a smooth exten-
sion of the portion of the strut which is in front of it, the
rudder can function very effectively at the high speeds for
which it is primarily intended. An effective surface area of
the rudder which is only a fraction of the surface area
required for a normal main rudder of a corresponding ship is
therefore adequate. The positioning of the rudder a substan-
tial distance from the propeller and from the turning axis is
advantageous in respect of the cavitation problem, particu-
larly so in combination with the streamlined cross-section of

the pod supporting strut.

Actuation of the rudder may take place using a rudder actua-
tor positioned at the upper end of the pod supporting strut
and connected to the rudder. Alternatively, the rudder can be

actuated by means of an actuator disposed in the pod.

The invention will be described in greater detail below with

reference to an embodiment shown in the accompanying drawing.

Fig. 1 is a vertical longitudinal sectional view of a propul-
sion and steering unit embodying the invention, the unit

being mounted in a ship’s hull which is only partly shown;

Fig. 2 shows the unit as viewed from line A-A of Fig. 1;

Figs. 3-5 are horizontal sectional views at different levels,
indicated by lines B-B, C-C and D-D of Fig. 1, of the strut
by which the pod accommodating the driving machine is suspen-
ded from the hull bottom.

Referring to the figures, the propulsion and steering unit 10
shown therein is suspended from the bottom S of a ship’s hull

which is not shown except for a small portion of the bottom.
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A bearing ring R secured to the hull bottom S forms a rota-
tional or swivel bearing in which a support ring 11 of the
unit 10 is turnable about a vertical axis C. The detailed
construction of the swivel bearing formed by the bearing ring
R and the support ring 11 forms no part of the invention and
will not be described. Disposed above the bearing ring R and
the support ring 11 is machinery for turning the support
ring, supplying power to the unit and cooling of the unit.
The detailed construction of such equipment, which includes,
for example, hydraulic motors or cylinders, likewise forms no

part of the invention.

Secured to the support ring 11 is the upper end of a vertical
support or hanger, hereinafter referred to as the strut and
designated by 12, the lower end of which is rigidly but remo-
vably attached to an elongate, generally cylindrical or bul-
bous, horizontally oriented housing, hereinafter referred to
as the pod and designated by 13, which accommodates a driving
machine. In the illustrated embodiment, the driving machine
accommodated by the pod 13 is a drive motor 14, namely an
electric motor. The output shaft 15 the motor 14 is horizon-
tal and concentric with the axis of the pod 13. It is suppor-
ted in bearings 16 and 17 disposed within the pod externally
of the stator of the motor. One end of the shaft projects
through one end of the pod, the right-hand end in Fig. 1. The
projecting shaft end carries a propeller 18 designed to ope-
rate as a pulling propeller. Thus, when viewed in the normal
direction of propulsion, the right-hand end of the pod 13 is
the front end.

As is apparent from the cross-sectional views in Figs. 1-3,
the cross-sectional shape of the pod supporting strut 12 re-
sembles an airfoil profile at least over the main porticn of
the height of the pod supporting strut 12. Accordingly, the
cross-section of the pod supporting strut 12 is rounded at
the leading edge 12A, then increases in width rearwardly up
to a maximum less than halfway towards the trailing edge 12B,

and gradually narrows down to a very small width at the
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trailing edge. The length of the cross-section, i.e. of the
airfoil profile chord, gradually increases from the support
ring 11 towards the motor pod 13. Both the leading edge 12A
and the trailing edge 12B include an acute angle with the
turning axis C and they converge towards a point above the
hull bottom S.

As is also apparent from Figs. 3-5, in the illustrated embo-
diment the airfoil profile is doubly convex throughout the
height of the pod supporting strut 12 and asymmetric at least
in the mid-portion of the strut. The asymmetry is chosen in
dependence of the direction of rotation of the propeller 18.
Moreover, it is seen from Figs. 2 and 5 that the longitudinal
pod axis and the axis T of the motor/propeller shaft 15 coin-
ciding with it are contained in the vertical main plane V,
the chord plane of the airfoil profile, of the pod supporting
strut 12. Different asymmetric airfoil profiles, and also

symmetric airfoil profiles can be used.

The pod supporting strut 12 is hollow, and the cavity 12C it
defines forms channels for passing cooling air to and from
the drive motor 14 and for accommodating conduits for lubri-

cating oil etc.

Throughout the main portion of the height of the pod support-
ing strut 12, the trailing edge portion of the strut is for-
med by a rudder flap 19, which is shaped and flush-mounted in
a recess in the strut such that when the rudder flap is in
its neutral, non-deflected position as shown, its cross-
sectional profile forms a smooth continuation of the portion
of the strut which is in front of it.

The rudder flap 19 is pivotally movable about an axis L,
which is substantially parallel to or includes only a small
angle with the trailing edge 12B, by means of a rudder actu-
ator 20, such as a hydraulic motor, mounted in the support

ring 11 at the upper end of the pod supporting strut 12. The
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rudder actuator may also be positioned at different places,

such as above the support ring 11 or inside the pod 13.

Naturally, the invention is not limited to the embodiment
shown by way of example and accordingly may be modified in
different ways within the scope of the inventive concept and
the claims. For example, where the driving machine is a motor
it may be a hydraulic motor. It should be noted, however,
that the driving machine need not be a motor; it may also be
an angle gear or other transmission transmitting driving
power from a drive motor or engine in the ship’s hull to the

propeller shaft.

Moreover, the turning axis C and the propeller shaft axis T
may be slightly inclined in the main plane V to include a
small angle with the vertical or the horizontal directions.
Normally, the inclination would not be greater than about 5°

but inclinations up to about 15° are possible.
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Claims

1. A marine propulsion and steering unit, comprising a pod
(13) having front and rear ends, a driving machine (14)
accommodated in the pod, a substantially horizontal propeller
shaft (15) drivingly connected to the driving machine and
provided with a propeller (18) extermally of the front end of
the pod (13), and an upright pod supporting strut (12) rigid-
ly attached to the pod and having at the upper end thereof
swivel bearing means (11l) supporting the pod supporting strut
and the pod below a buoyant body for angular motion about a
substantially vertical axis (C),

characterised in that

the pod supporting strut (12) is shaped essentially as
an upstanding airfoil the chord plane (V) of which contains
or is proximal to the axis (T) of the propeller shaft (15)
and the leading edge (12A) of which is directed towards the
propeller (18), and

the pod supporting strut (12) is provided at the trail-
ing edge (12B) thereof with a rudder (19) which is angularly
movable about an axis (L) disposed in or parallel to the
chord plane (V) of the pod support and at an angle to the
axis (T) of the propeller shaft.

2. A marine propulsion and steering unit according to claim
1, characterised in that the rudder (19) is flush-mounted in

the trailing edge portion of the pod supporting strut (12).

3. A marine propulsion and steering unit according to claim
1 or 2, characterised in that the rudder (19) is associated
with a rudder actuator (20) which is drivingly connected to
the rudder and disposed at the upper end of the pod support-
ing strut (12)

4. A marine propulsion and steering unit according to claim
1 or 2, characterised in that the rudder (19) is associated
with a rudder actuator (20) which is drivingly connected to

the rudder and disposed in the pod (13).
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