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Description

[0001] The present invention relates to an azimuth
propeller apparatus and a ship equipped with the azi-
muth propeller apparatus.
[0002] Generally, ships are equipped with a propeller.
The propeller is turned, propelling the ship in a direction
that is controlled by a rudder.
[0003] FIG. 1 shows a typical conventional ship 80.
FIG. 2 is a magnified view of a stern of the ship 80, il-
lustrating a rudder 82 of the ship 80.
[0004] As shown in FIGS. 1 and 2, a propeller 81 is
provided at the stern, along with the rudder 82. The pro-
peller 81 is driven by the main engine 84 installed in a
hull of the ship 80 at the same level. The main engine
84 is has its shaft axially aligned with the propeller 81.
The rudder 82 is attached to the stern by a rudder horn
83.
[0005] As the main engine 84 drives the propeller 81,
the ship 80 is propelled. The direction in which the ship
80 is propelled is controlled by turning the rudder 82 on
the rudder horn 83.
[0006] In recent years, ships have been proposed,
each having an azimuth propeller at the stern. The azi-
muth propeller can be rotated around a vertical axis. The
azimuth propeller propels the ship as it is driven around
the horizontal, and steers the ship as it rotates around
the vertical axis.
[0007] FIG..3 depicts a ship 90 with a conventional
azimuth propeller apparatus 91. FIG. 4 is a magnified
view of the stern of the ship 90, showing the convention-
al azimuth propeller apparatus 91.
[0008] As shown in FIGS. 3 and 4, the azimuth pro-
peller apparatus 91 comprises a strut 92, a pod 93 and
a propeller 94. The strut 92 is connected to the stern of
the ship 90 and can rotate around a vertical axis. The
pod 93 is secured to the strut 92. The propeller 94 is
attached to the pod 93.
[0009] In the stern there is provided a generator/en-
gine (G/E), which is located above the strut 92. The gen-
erator/engine drives a generator (not shown), which
generates electric power. The electric power is supplied
to the motor provided in the pod 93. Driven with the elec-
tric power, the motor drives the propeller 94.
[0010] FIG. 5 is a graph representing the various re-
lations between the rudder angle and the lateral force,
which are observed with various ships. In FIG. 5, curve
D indicates the angle-force relation observed when the
propeller 81 and the rudder 82 (both shown in FIG. 2)
are used, propelling and steering the ship 80 shown in
FIG. 1 at low speed of 18 knots. Curve E shows the an-
gle-force relation observed when the azimuth propeller
apparatus 91 (shown in FIG. 4) is used, propelling and
steering the ship 90 shown in FIG. 3 at low speed of 18
knots. Curve C indicates the angle-force relation ob-
served when the ship 80 is propelled and steered at high
speed of 25 knots.
[0011] As can be understood from curve C, the ship

80 can receive a sufficient lateral force while being pro-
pelled at a relatively high speed, as in off-shore naviga-
tion. The ship 80 can therefore be well steered in off-
shore navigation. However, when the ship 80 is pro-
pelled at low speed as it is navigated in the harbor, as
it is moored at the pier, or as it leaves the pier, its steer-
ability greatly decreases as curve D reveals in FIG. 5.
[0012] As described above, the ship 90 shown in FIG.
3 has the azimuth propeller apparatus 91 shown in FIG.
4. As the strut 92 of the apparatus 91 is rotated, a lateral
force is applied to the ship 90. The lateral force is smaller
than the lateral force applied to the ship 80 (FIG. 1) as
the rudder 82 is rotated. Therefore, the greater part of
the lateral force, which is applied to the ship 90 when
the ship 90 is propelled at low speed, is a lateral com-
ponent of the propelling force that the propeller 94 ap-
plies to the ship 90.
[0013] The lateral component of the propelling force
applied to the ship 90 at low speed of 18 knots is small
as is indicated by curve E in FIG. 5. In other words, the
steerability of the ship 90 equipped with the azimuth pro-
peller apparatus 91 also become insufficient during the
low-speed navigation.
[0014] To impart sufficient steerability to the ship 91,
a sufficiently large lateral force must be applied to the
ship 91, not only when the ship 91 is propelled at low
speed, but also when the wind is strong or waves are
high.
[0015] If tax is levied on carbon emission in order to
prevent the global warming, ships will need to be navi-
gated at low speed to save energy. When ships are nav-
igated at low speed, however, the rudder force decreas-
es. Hence, the steerability of a low-speed ship is partic-
ularly lowered.
[0016] It is therefore demanded not only that a ship
with an azimuth propeller apparatus maintains sufficient
steerability even while navigated at low speed, but also
that the propelling efficiency of azimuth propeller appa-
ratuses be enhanced.
[0017] GB 1 203 560 discloses a steering and propul-
sion gear for ships and relates to marine propulsion
drive rather then to an azimuth propeller apparatus
shape like flap and arranged at the back of a skeg pro-
truding from the stern of a ship, and which therefor has
a rudder that conforms to the skeg in shape.
[0018] The present invention has been made to solve
the problems described above. An object of the inven-
tion is to provide an azimuth propeller apparatus which
can increase the steerability of ships during low-speed
navigation and which can propel ships with high efficien-
cy. Another object of the invention is to provide a ship
which is equipped with this azimuth propeller apparatus.
[0019] According to the invention, there is provided
an azimuth propeller apparatus which comprises: a ro-
tatable shaft connectable to a stern of a ship and com-
prising a skeg protruding from the stern of the ship and
having a notch in an edge part to allow passage of the
propeller being rotated around the shaft; a rudder plate
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secured to the shaft configured control the course of the
ship, a pod mounted on middle part of the rudder plate;
a propeller having a propeller shaft connected to one
end of the pod; and driver provided in the pod, for driving
the propeller shaft. In a preffered embodiment, the rud-
der plate includes an upper rudder plate secured to up-
per part of the shaft which is located above the pod and
configured to control the course of the ship and a lower
rudder plate secured to under part of the shaft which is
located below the pod and configured to control the
course of the ship.
[0020] According to the present invention, there is al-
so provided a ship which comprises the aforementioned
azimuth propeller apparatus.
[0021] In another preferred embodiment, a reaction
fin is connected to the pod and located at fore-flow of
the propeller and swirl water in a direction opposite to a
rotational direction of the propeller.
[0022] Further preferred embodiments are described
in the subclaims.
[0023] The invention can be more fully understood
from the following detailed description when taken in
conjunction with the accompanying drawings, in which:

FIG. 1 is a side view showing a ship having a con-
ventional propeller and a conventional rudder;
FIG. 2 is a magnified view of the stern of the ship
shown in FIG. 1;
FIG. 3 is a side view of a ship equipped with a con-
ventional azimuth propeller apparatus;
FIG. 4 is a magnified view of the stern of the ship
shown in FIG. 3;
FIG. 5 is a graph representing the various relations
between the rudder angle and the lateral force,
which are observed with various ships;
FIG. 6 is a graph illustrating the relation which the
gap between the hull and rudder of a ship and the
lateral force applied to the rudder have when the
rudder angle is 35°;
FIG. 7 is a side view of the stern of a ship according
to the invention, which is equipped with an azimuth
propeller apparatus of a different type;
FIG. 8 is a side view for explaining the operation of
the embodiment in FIG. 7;
FIG. 9 is a side view of the stern of a ship equipped
with a modification of the azimuth propeller appara-
tus according to a preferred embodiment, which has
a reaction fin at the fore-stream of the propeller;

[0024] The embodiments of the invention will be de-
scribed, with reference to the accompanying drawings.
[0025] FIG. 5 is a graph representing the various re-
lations between the rudder angle and the lateral force,
which are observed with various ships. Curve D indi-
cates the angle-force relation observed when the pro-
peller 81 and the rudder 82 (both shown in FIG. 2) are
used, propelling and steering the ship 80 shown in FIG.
1 at low speed of 18 knots. Curve E shows the angle-

force relation observed when the azimuth propeller ap-
paratus 91 (shown in FIG. 4) is used, propelling and
steering the ship 90 shown in FIG. 3 at low speed of 18
knots. Curve A indicates the angle-force relation ob-
served when the azimuth propeller apparatus 1 (shown
in FIG.4) is used, propelling and steering a ship at low
speed of 18 knots.
[0026] As seen from curve A, the lateral force is al-
most equal to the sum of the lateral force applied to the
hull when the propeller 81 and the rudder 82 (FIG. 2)
are used and the lateral force applied to the hull when
the azimuth propeller apparatus 91 (FIG. 4) is used. Ob-
viously, the ship with the azimuth propeller apparatus 91
according to the invention (Embodiment 4) can acquire
a larger lateral force than the ship 80 with the propeller
81 and rudder 82 and the ship 90 with the conventional
azimuth propeller apparatus 91.
[0027] Curve B in FIG. 5 indicates the relation be-
tween the rudder angle and the lateral force, angle-force
relation observed when the ship according to the second
embodiment is propelled and steered at low speed of
18 knots. As can be evidenced by comparing curve B
with curve A, the lateral force is larger than the literal
force applied to the ship according to the first embodi-
ment.
[0028] Moreover, curve C in FIG. 5 indicates the an-
gle-force relation observed when the ship 80 is pro-
pelled and steered at high speed of 25 knots. As can
been seen from comparison between curve C and curve
B, a lateral force, which is comparable with the lateral
force applied to the ship 80 navigated at 25 knots, can
be applied to the ship, according to the second embod-
iment, though the ship is navigated at low speed of 18
knots.
[0029] The azimuth propeller apparatus according to
this invention is characterized in two respects. First , the
gap between the rudder plate and the hull is narrow, in-
creasing the steerability of the ship. Second, the azi-
muth propeller apparatus is rotated by 180° from the
normal position to propel the ship backward.
[0030] FIG. 7 is a side view of the stern of the ship
according to the embodiment. With reference to FIG. 7
the azimuth propeller apparatus 4 and skeg 51 of the
embodiment will be described.
[0031] The azimuth propeller apparatus 4 has a rud-
der plate 53. The rudder plate 53 is a modification of the
rudder plate 23 shown in FIGS. 5 and 9. The rudder plate
53 has a projection 531 on the front edge and can rotate
through 360°. The rudder plate 53 is identical to the rud-
der plate 23 of the azimuth propeller apparatuses 1 and
2 in the shape of its cross section, as is indicated by the
two-dot, dashed lines 531 in FIG. 7.
[0032] The skeg 51 has a U-notch 511 in the rear
edge. It is in the notch 511 in which the projection 531
of the rudder plate 53 is placed as long as the rudder
plate 53 remains in the normal position. Thus, the gap
between the plate 53 and the hull is much narrower than
in the case of the conventional ships.
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[0033] To propel the ship backward, it suffices to ro-
tate the shaft 20 by 180°, thereby setting the rudder
plate 53 in the position shown in FIG. 8. The propeller
21 is then located in the notch 511 of the skeg 51. As
the propeller 21 is rotated in the notch 511, it applies a
backward propelling force to the hull.
[0034] FIG. 9 shows a modification of the azimuth pro-
peller apparatus 4 which has a reaction fin 50 at the fore-
stream of the propeller 21.
[0035] The use of the reaction fin 50 can help to in-
crease the ship-propelling efficiency.

Claims

1. An azimuth propeller apparatus (4) characterized
by comprising:

a rotatable shaft (13, 19) connectable to the
stern of a ship and comprising a skeg (51) pro-
truding from the stern of the ship and having a
notch (511) in an edge part to allow passage of
the propeller (21) being rotated around the
shaft (13);
a rudder plate (53) secured to the shaft (13)
configured to control the course of the ship;
a pod (15) mounted on a middle part of the rud-
der plate (53);
a propeller (21) having a propeller shaft (19)
connected to one end of the pod (15); and
driver provided in the pod (15), for driving the
propeller shaft (19).

2. An azimuth propeller apparatus (4) according to
claim 1, characterized in that:

the rudder plate (53) includes:

an upper rudder plate (53) secured to up-
per part of the shaft (19) which is located
above to pod (15) and configured to control
the course of the ship and a lower rudder
plate (53) secured to under part of the pod
(15) and configured to control the course
of the ship.

3. An azimuth propeller apparatus (4) according to
claim 1 or 2 characterized by further comprising:

a reaction fin which is connected to the pod (15)
and located at fore-flow of the propeller (21)
and swirl water in a direction opposite to a ro-
tational direction of the propeller (21).

4. An azimuth propeller apparatus (4) according to
claims 1 to 3 characterized by comprising:

a stator fin which is connected to the pod (15)

and located at aft-flow of the propeller (21) and
swirl water in a direction opposite to a rotational
direction of the propeller (21).

5. A ship characterized by comprising the azimuth
propeller apparatus (4) according to claims 1 to 4.

6. A ship according to claim 5 characterized in that
the skeg (51) located in front of the azimuth propel-
ler apparatus (4).

7. A ship according to claim 5 or 6, characterized in
that the skeg (51) has support means supporting
the shaft (13).

Patentansprüche

1. Azimuth-Propellervorrichtung (4), gekennzeichnet
durch:

eine rotierbare Welle (13, 19), die mit dem Heck
eines Schiffes verbindbar ist und eine von dem
Heck des Schiffes hervorstehende Ruderhak-
ke (51) mit einer Ausklinkung (511) in einem
Randbereich, um den Durchgang des um die
Welle (13) rotierten Propellers zu ermöglichen;

einem mit der Welle (13) verbundenen Ruder-
blatt (53), das zur Steuerung des Schiffskurses
ausgebildet ist;

einem an einem Mittelteil des Ruderblatts (53)
angebrachten Aggregat (15);

einem Propeller (21) mit einer an einem Ende
des Aggregates (15) verbundenen Propeller-
welle (19); und

einem Antrieb in dem Aggregat (15) zum An-
treiben der Propellerwelle (19).

2. Azimuth-Propellervorrichtung (4) nach Anspruch 1,
dadurch gekennzeichnet, dass das Ruderblatt
(53) hat:

ein mit dem oberen Teil der Welle (19) verbun-
denes oberes Ruderblatt (53), das oberhalb
des Aggregates (15) angeordnet und zur
Steuerung des Schiffskurses ausgebildet ist,
und ein mit dem unteren Teil des Aggregates
(15) verbundenes und zur Steuerung des
Schiffskurses ausgebildetes unteres Ruder-
blatt (53).

3. Azimuth-Propellervorrichtung (4) nach Anspruch 1
oder 2, gekennzeichnet weiterhin mit:
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einer Reaktionsflosse, die mit dem Aggregat
(15) verbunden und am Bugstrom des Propel-
lers (21) angeordnet ist und Wasser in eine
Richtung entgegengesetzt zu einer Rotations-
richtung des Propellers (21) verwirbelt.

4. Azimuth-Propellervorrichtung (4) nach einem der
Ansprüche 1 bis 3, gekennzeichnet durch:

eine Leitflosse, die mit dem Aggregat (15) ver-
bunden und am Heckstrom des Propellers (21)
angeordnet ist und Wasser in eine Richtung
entgegengesetzt zu einer Rotationsrichtung
des Propellers (21) verwirbelt.

5. Schiff, gekennzeichnet durch die Azimuth-Propel-
lervorrichtung (4) nach einem der Ansprüche 1 bis
4.

6. Schiff nach Anspruch 5, dadurch gekennzeichnet,
dass die Ruderhacke (51) vor der Azimuth-Propel-
lervorrichtung (4) angeordnet ist.

7. Schiff nach Anspruch 5 oder 6, dadurch gekenn-
zeichnet, dass die Ruderhacke (51) Tragmittel
zum Tragen der Welle (13) hat.

Revendications

1. Propulseur azimutal (4) caractérisé par le fait qu'il
comprend :

un arbre rotatif (13, 19) pouvant être relié à la
poupe d'un navire et comprenant un talon de
quille (51) en saillie depuis la poupe du navire
et présentant une encoche (511) dans une par-
tie de bord afin de permettre le passage de l'hé-
lice (21) étant en rotation autour de l'arbre (13) ;
un safran (53) fixé à l'arbre (13) configuré pour
commander la route du navire ;
une nacelle (15) montée sur une partie média-
ne du safran (53) ;
une hélice (21) présentant un arbre d'hélice
(19) relié à une extrémité de la nacelle (15) ; et
un moteur d'entraînement prévu dans la nacel-
le (15) destiné à entraîner l'arbre d'hélice (19).

2. Propulseur azimutal (4) selon la revendication 1,
caractérisé en ce que le safran (53) comprend :

un safran supérieur (53) fixé à la partie supé-
rieure de l'arbre (19) qui est situé au-dessus de
la nacelle (15) et configuré pour commander la
route du navire et un safran inférieur (53) fixé
à la partie inférieure de la nacelle (15) et confi-
guré pour commande la route du navire.

3. Propulseur azimutal (4) selon la revendication 1 ou
2, caractérisé en ce qu'il comprend en outre :

une ailette à réaction qui est reliée à la nacelle
(15) et située au flux avant de l'hélice (21) et de
l'eau de remous dans une direction opposée à
une direction de rotation de l'hélice (21).

4. Propulseur azimutal (4) selon les revendications 1
à 3, caractérisé en ce qu'il comprend :

une ailette de stator qui est reliée à la nacelle
(15) et située au flux arrière de l'hélice (21) et
de l'eau de remous dans une direction opposée
à une direction de rotation de l'hélice (21).

5. Navire caractérisé en ce qu'il comprend le propul-
seur azimutal (4) selon les revendications 1 à 4.

6. Navire selon la revendication 5, caractérisé en ce
que le talon de quille (51) est située à l'avant du
propulseur azimutal (4).

7. Navire selon la revendication 5 ou 6, caractérisé
en ce que le talon de quille (51) présente des
moyens de support destinés à supporter l'arbre
(13).
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