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(54) PROPULSION DEVICE FOR MULTI-SHAFT SHIP

(57) An appendage 8 for reducing a hub vortex is
arranged, through a support 7 extending from a hull 2,
behind a propeller (wing propeller) 4 having no rudder
behind the propeller. The appendage 8 is in the form of
a spindle having a circular cross-section in a direction
perpendicular to a central axis of the spindle along a hull

and having a rear portion with gradually reduced diam-
eters toward a rear end. The appendage 8 has a maxi-
mum diameter and a length along a hull which are
10-40% inclusive and 40-70% inclusive of the diameter
of the propeller (wing propeller) 4, respectively.
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Description

Technical Field

[0001] The present invention relates to a propulsion
device for a multi-propeller ship.

Background Art

[0002] Conventionally known is a propulsion device for
a ship using a propeller comprises appendages on a rud-
der behind the propeller for reducing a hub vortex gen-
erating along with rotations of the propeller to enhance
propulsion efficiency. For example, undermentioned Pat-
ent Literature 1 discloses an enhanced propulsion device
for a ship comprising a bulb and a pair of opposed fins
on a front edge of a rudder behind a propeller at a position
axially of the propeller. Undermentioned Patent Litera-
ture 2 discloses a two-propeller-two-rudder twin skeg
ship with a bulb and a fin on a rudder behind a propeller
at portside and starboard side, respectively.

Citation List

Patent Literature

[0003]

Patent Literature 1: JPH 11-139395A
Patent Literature 2: JP 2015-166218A

Summary of Invention

Technical Problems

[0004] If the rudder is arranged just behind the propel-
ler, attachment of the appendage or appendages such
as the bulb and/or the fins on the rudder can provide
arrangement of the appendage or appendages behind
the propeller.
However, some types of ships have no rudder behind a
propeller. More specifically, a rudder in a single-propeller
ship is arranged behind a single propeller whereas a
three-propeller ship often has no rudders behind wing
propellers, provided that a rudder arranged behind a cen-
tral propeller provides sufficient maneuverability and
such single rudder on the central propeller suffices.
Some two-propeller ships each with two propellers at
portside and starboard side of a stern have single central
rudders backward (two-propeller-one-rudder ship); in
this case, there are no rudders straight behind the pro-
pellers. This applies also in ships each with four or more
propellers. After all, some multi-propeller ships each with
two or more propellers have a propeller or propellers with
no rudder therebehind and there is no structure or struc-
tures behind such propeller or propellers suitable for ar-
rangement of the bulb and/or the fins as mentioned in
the above. Thus, some types of multi-propeller ships

have a propeller or propellers for which appendages can-
not be arranged to reduce the hub vortex, which has been
a factor for hindered enhancement of propulsion efficien-
cy.
[0005] The invention was made in view of the above
and has its object to provide a propulsion device for a
multi-propeller ship capable of enhancing propulsion ef-
ficiency in the multi-propeller ship.

Solution to Problems

[0006] The invention is directed to a propulsion device
for a multi-propeller ship comprising an appendage ar-
ranged, through a support extending from a hull, behind
a propeller with no rudder therebehind to reduce a hub
vortex.
[0007] It is preferable in the propulsion device for the
multi-propeller ship according to the invention that said
appendage is in the form of a spindle having a circular
cross-section in a direction perpendicular to a central axis
thereof along a hull and having a rear portion with diam-
eters gradually reduced toward a rear end.
[0008] It is preferable in the propulsion device for the
multi-propeller ship according to the invention that said
appendage has a maximum diameter being 10-40% in-
clusive of a diameter of said propeller and has a length
along the hull being 40-70% inclusive of the diameter of
said propeller.
[0009] The propulsion device for the multi-propeller
ship according to the invention may be applied to wing
propellers of a three-propeller ship.

Advantageous Effects of Invention

[0010] A propulsion device for a multi-propeller ship
according to the invention can exhibit an excellent effect
that propulsion efficiency of propellers in the multi-pro-
peller ship can be enhanced.

Brief Description of Drawing

[0011]

Fig. 1 is a schematic view showing an example of
an overall structure of a multi-propeller ship to which
the invention is applied;
Fig. 2 is a view showing an embodiment of the pro-
pulsion device for the multi-propeller ship according
to the invention and is an enlarged view of a relevant
part in Fig. 1; and
Fig. 3 is a view showing a modification of the em-
bodiment of the propulsion device for the multi-pro-
peller ship according to the invention.

Description of Embodiment

[0012] An embodiment of the invention will be de-
scribed with respect to the attached drawing.
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[0013] Figs. 1-3 show an embodiment of a propulsion
device for a multi-propeller ship according to the inven-
tion. The embodiment illustrated is a case where the in-
vention is applied to a three-propeller ship. As shown in
Fig. 1, the multi-propeller ship (three-propeller ship) 1 is
provided with three propellers, i.e., a propeller (central
propeller) 3 arranged centrally at a stern of a hull 2, a
propeller (wing propeller) 4 arranged at portside of the
stern and that at starboard side of the stern.
[0014] As shown in Fig. 2, arranged behind the central
propeller 3 is a rudder 5 on which a bulb-shaped append-
age 6 is arranged at an axial height of the center propeller
3. The appendage 6 is, for example, in the form of a
spindle having a circular cross-section in a direction per-
pendicular to a central axis thereof along the hull and
having a rear portion with gradually reduced diameters
toward a rear end and is adapted to protrude from a front
edge of the rudder 5 toward the central propeller 3. By
the appendage 6, the hub vortex generating in associa-
tion with rotations of the central propeller 3 is suppressed.
[0015] In the three-propeller ship 1 according to the
embodiment, no rudder is arranged behind each of the
wing propellers 4; instead, a support 7 is provided for
arrangement of the appendage 8 behind the wing pro-
peller 4.
[0016] The support 7 is a plate member extending from
a bottom of the hull 2 to behind the wing propeller 4. To
make every effort not to increase hull resistance, the sup-
port 7 is shaped to extend vertically along the hull and
has a streamlined cross-section along a horizontal plane.
Supported on a lower end of the support 7 is the append-
age 8 at a height axially of the wing propeller 4.
[0017] Just like the above-mentioned appendage 6,
the appendage 8 is configured to be in the form of a spin-
dle having a circular cross-section in a direction perpen-
dicular to a central axis thereof along the hull and having
a rear portion with gradually reduced diameters toward
a rear end. The central axis is set to be aligned with an
axis of the wing propeller 4. In the embodiment, the ap-
pendage 8 suppresses the hub vortex generating behind
the wing propeller 4.
[0018] In order to effectively reduce the hub vortex due
to rotation of the wing propeller 4, it is preferable that a
maximum diameter of the appendage 8 near a front end
thereof is 10-40% inclusive, more preferably 20-30% in-
clusive, of the diameter of the wing propeller 4. It is pref-
erable that a length of the appendage 8 along the hull is
40-70% inclusive, more preferably 50-60% inclusive, of
the diameter of the wing propeller 4.
[0019] It has been revealed by cistern tests conducted
by the applicant that, when the bulb-shaped appendage
6 was arranged on the rudder 5 behind the central pro-
peller 3 and the appendages 8 with the diameter and the
length which were about 25% and about 56% of the di-
ameter of the wing propellers 4, respectively, were ar-
ranged behind the wing propellers 4 at portside and star-
board side as shown in Figs. 1 and 2, power of the overall
three-propeller ship 1 summing up the powers of the cen-

tral propeller 3 and the two wing propellers 4 is reduced
by 6% or so in comparison with a case of no appendages
6 and 8. Alternatively, only the appendages 8 may be
arranged behind the wing propellers 4, respectively, with
no appendage on the rudder 5 behind the central propel-
ler 3; in this case, the reduction in power of the overall
three-propeller ship 1 was 4% or so.
[0020] On the supports 7, appendages 9 in the form of
fins protruding at portside and starboard side may be
provided in place of the appendages 8 shaped as men-
tioned in the above. Alternatively, the appendages 9 as
shown in Fig. 3 may be provided in addition to the ap-
pendages 8 as shown in Fig. 2. An appendage or ap-
pendages in any shape may be arranged on the support
or supports 7, provided that it or they can reduce the hub
vortex behind the wing propeller or propellers 4.
[0021] Thus, in the embodiment, arrangement of the
support 7 behind the wing propeller 4 makes it possible
to arrange the appendage 8 behind the wing propeller 4
with no rudder therebehind to thereby effectively reduce
the hub vortex along with rotations of the wing propeller 4.
[0022] As mentioned in the above, in the embodiment,
the appendage 8 or 9 for reducing the hub vortex is ar-
ranged, through the support 7 extending from the hull 2,
behind the propeller (wing propeller) 4 with no rudder
arranged therebehind, which can reduce the hub vortex
even for the propeller (wing propeller) 4 with no rudder
therebehind.
[0023] Further, in the embodiment, the appendage 8
may be in the form of a spindle having circular cross-
section in a direction perpendicular to a central axis there-
of along the hull and a rear portion with gradually reduced
diameters toward a rear end, which can more effectively
reduce the hub vortex generating due to the rotation of
the propeller (wing propeller) 4.
[0024] In the embodiment, the appendage 8 may be
configured to have a maximum diameter which is 10-40%
inclusive of a diameter of the propeller (wing propeller)
4 and has a length along the hull which is 40-70% of the
diameter of the propeller (wing propeller) 4, which can
especially effectively reduce the hub vortex generating
due to the rotation of the propeller (wing propeller) 4.
[0025] Thus, the above-mentioned embodiments can
enhance propulsion efficiency of a propeller or propellers
in a multi-propeller ship.
[0026] It is to be understood that a propulsion device
for a multi-propeller ship according to the invention is not
limited to the above embodiment and that various chang-
es and modifications may be made without departing
from the scope of the invention.

Reference Signs List

[0027]

1 multi-propeller ship (three-propeller ship)
2 hull
4 propeller (wing propeller)
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7 support
8 appendage
9 appendage

Claims

1. A propulsion device for a multi-propeller ship com-
prising an appendage arranged, through a support
extending from a hull, behind a propeller with no rud-
der therebehind to reduce a hub vortex.

2. The propulsion device for the multi-propeller ship as
claimed in claim 1 wherein said appendage is in the
form of a spindle having a circular cross-section in
a direction perpendicular to a central axis thereof
along the hull and having a rear portion with gradually
reduced diameters toward a rear end.

3. The propulsion device for the multi-propeller ship as
claimed in claim 2 wherein said appendage has a
maximum diameter which is 10-40% inclusive of a
diameter of said propeller and a length along the hull
which is 40-70% inclusive of the diameter of said
propeller.

4. The propulsion device for the multi-propeller ship as
claimed in any one of claims 1-3 applied to wing pro-
pellers of a three-propeller ship.
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