SHIP PROPULSION DEVICE AND SHIP WITH SAME TECHNICAL FIELD [0001] The present
invention relates to a ship propulsion device using a screw propeller and to a ship with the device, and
relates specifically to a ship propulsion device in which fins are provided to a propeller boss cap
mounted to a boss of a screw propeller to improve the propulsion performance of the screw propeller,
and to a ship with the device. BACKGROUND ART [0002] Many ships use screw propellers as
their propulsors. To improve propeller characteristics such as propeller efficiency contributes greatly to

improvement in fuel ec%@%y.PE%ﬁjﬁd%%%%c ?E%E%l%te Q ag%rgge%%%lglllaggbﬁ%lch as the number of
e c nd's a bl

propeller blades, the shape, expan area, pitch angle, a ew angle o ade, have been made,
and various btadesirapes T@ve been developed. [0003] For the purposeof improving the propeller
characteristics, there has been developed a boss cap 5, for example, as described in Japanese Patent
Application[@%kh Publication No. 1995-121716. Specifically, the boss cap 5 is equipped with

rectification fins thagjincieasedhe propelier: efficiency-ysredusing ahub yartex ina slipsstream of the
propeller boss cap 5 near a propeller boss 2, as shown in Figs. 12 to 15.
using a screwpropeller and toashipwiththe device, andrelates
specifically to a ship propulsicon device in which fins are
provided to a propeller boss cap mounted to a boss of a screw
propeller to improve the propulsion performance of the screw
propeller, and to a ship with the device.
BACKGROUND ART
[0002]

Many ships use screw propellers as their propulsors. To
improve propeller characteristics such as propeller efficiency
contributes greatly to improvement in fuel economy. Thus,
researches related to a propeller blade, such as the number of
propeller blades, the shape, expanded area, pitch angle, and
skew angle of a blade, have been made, and various blade shapes
have been develcped.

[0003]

For the purpose of improving the propeller
characteristics, there has been developed a boss cap 5, for
example, as described in Japanese Patent Application Kckoku
Publication No. 1995-121716. Specifically, the boss cap 5 is
equipped with rectification fins that increase the propeller
efficiency by reducing a hub vortex in a slip stream of the
propeller boss cap 5 near a propeller boss 2, as shown in Figs.
12 to 15.

00047
In this rectification-fin-equippedboss cap 5, the number

of fins 6 {(four in Fig. 12} mounted on the boss cap 5 is made



[0004] equal to the number of propeller blades 3 (four in Fig. 12). Moreover, as shown in Fig. 15, with
respect to a geometric pitch angle E of the roots of the propeller blades 3, an angle a of the fins 6
satisfies a relationship, "-20 a-s +30." In the length direction of the fin 6, the front edge of the fin 6 is at
the same position as the rear edge of the root of the propeller blade 3 or behind the rear edge in the
propeller front-rear direction (b 0). Moreover, the front edge of the fin 6 is provided at a position of a
space between the roots of adjacent propeller blades 3 (a > 0). Furthermore, as shown in Figs. 13 and
14, the maximum diameter (2r) defined by the fins 6 and the axis of the main body of the cap 5 is
larger than agliamheter Rba ofiarcaprmotinting eat portiarn 2aef tie hoss 2 hut rot darger than 33% of
the propeller diameter (2R). [0005] Theoperationandeffectofthe rectification-fin-equipped boss cap 5

are considerad a8 ¥6ifowd> SPECHiLally, THE rettfickidh fre TREMSEITed 46 HOE brotiids d Miust force
but operateasfectiicatioprplates that reducethg amountof hup.ypriexes which,are geperated in a slip

stream of the boss cap. By this rectification operation, the hub vortexes in the slip stream of the boss
cap are difftiS&d ahdarfinguced tr&g daens Mortexas bhrthe Surfales of thepropélfervlades is

reduced. Ay adesulfhe piopelier charagtedsliesropeller glficiency) arg slonicantly improved with
no increase in torque. [0006] In addition, the following technique has been proposed to a propeller
of a ship prévidedawitl hebsvortexoeliminatorsa suct asthe abevg ¢ectification:fins; te Elimtirate

Vonexeanggopellex blade 3 or behind the rear edge in the propeller

front-rear direction (b 2 0). Moreover, the front edge of the
fin 6 is provided at a position of a space between the roots
of adjacent propeller blades 3 (a > 0). Furthermore, as shown
in Figs. 13 and 14, the maximum diameter (2r) defined by the
fins 6 and the axis of the main body of the cap 5 is larger than
a diameter Dba of a cap mounting end portion 2a of the boss 2
but not larger than 33% of the propeller diameter (2R).
[0005]

The operation and effect of the
rectification-fin~equippedboss cap 5 are considered as folleows.
Specifically, the rectification fins themselves do not produce
a thrust force but operate as rectification plates that reduce
the amount of hub vortexes which are generated in a slip stream
of the boss cap. By this rectification operation, the hub
vortexes in the slip stream of the boss cap are diffused and
an induced drag due to vortexes on the surfaces of the propeller
blades is reduced. As a result, the propeller characteristics
{propeller efficiency) are significantly improved with no
increase in torque.

[0006]

In addition, the following technigue has been proposed

to a propeller of a ship provided with hub~-vortex eliminators,

such as the above rectification fins, toeliminate vortexes from



a propeller hub (propeller boss). Specifically, as described for example in Japanese Patent No.
3491890, the pitch or camber in a blade root portion in the propeller is larger than the pitch or camber
in a middle portion in the propeller, for the purpose of improving the total efficiency of the propeller by
enabling the hub-vortex eliminators to fully exhibit their functions and also of gaining an advantage in
terms of strength thereof. [0007] Meanwhile, the present inventors conducted tank
experimentsusingvariouscreativefin-equippedpropellerboss caps based on various ideas considering
that the propeller efficiency may possibly be improved further by certain fin-equipped propeller boss
caps. As a sesultythé beeséntinventops: tame bp with.a shipeproplision tlevice asd ashieprovided

therewith, the ship propulsjon device using the followin ropeller ¢ le of further improving
the propell roé?f%?e%%@aﬁﬁfb AR DG ER%F%’%‘T%%%% Ulﬁﬁ\li”l1 gﬁ‘ggo%f CH B atent
Document inJapanese PatenbApplicationmKokekir-Bublication Mo dtejet 122416 he pRatent

Document 2: Japanese Patent No. 3491890 SUMMARY OF THE INVENTION PROBLEM TO BE
SOLVED BWIW@WEN}TRDN%@éQ] portion in the propeller, for the purpose

of improving the total efficiency of the propeller by enabling
the hub~vortex eliminators to fully exhibit their functicns and
also of gaining an advantage in terms of strength thereof.
[0007]

Meanwhile, the present inventors cenducted tank
experiments using various creative fin-equipped propeller boss
caps based on various ideas considering that the propeller
efficiency may possibly be improved £urther by certain
fin-eguipped propeller boss caps. As a result, the present
inventors came up with a ship propulsion device and a ship
provided therewith, the ship propulsion device using the
following screw propeller capable of further improving the
propeller efficiency.

PRIOR ART DOCUMENT
PATENT DOCUMENTS
10008]

Patent Document 1: Japanese Patent Application Kokoku
Publication No. Hei 7-121716

Patent Document 2: Japanese Patent No. 3491890
SUMMARY OF THE INVENTION
PRORBLEM TO BE 30LVED BY THE INVENTION
[0C09]

An object of the present invention is to provide a ship
propulsion device and a ship provided therewith, the ship
propulsion device formed of a screw propeller using a

fin—-eguipped pfopeller-boss cap and having a better propeller



An object of the present invention is to provide a ship propulsion device and a ship provided therewith,
the ship propulsion device formed of a screw propeller using a fin-equipped propeller boss cap and
having a better propeller efficiency, a better workability, and less weight than a ship propulsion device
using a propeller boss cap equipped with prior-art fin and a ship provided with the ship propulsion
device. MEANS FOR SOLVING THE PROBLEM [0010] In a ship propulsion device to achieve the
above object, according to a ship propulsion device in which a fin is provided to a propeller boss cap
mounted on a rear side of a propeller boss of a screw propeller and the fin is disposed between but
behind propeliet blatdesy a redrsendepontion lof the. propellerdosscapvisfgimediasa flat suface, or the

rear end portion of the propeller boss cap is formed into such a shape as to extend from a.periphery
thereof by & Hijs%ﬂfélﬁgxt gﬁggé?%aWég% ot aﬁre?ﬁfFé &gt 67 t?lecpargpeﬁ%?%%%%%a‘ﬁ} t Ir(lgentire

length of the-prepeligriboss cap:is set tare.28 4& Odeatimes as targe asiadipmeian efiagap front
end portion, and a diameter of the cap rear end portion of the propeller boss cap is set to be 0.35 to
0.95 times @§T4rg@ as the diameter of the cap front end portion. [0011] The propulsion efficiency

of the propgllenis 9pad when theentire langth of-the propeller boss cap is 0.28 to 0 . 76 times,

preferably 0.34 to 0.68 times, and most preferably 0.50 times as large as the diameter of the cap front
end portion] @fid@lso when the diameter of the cap rear end portion is 0.35 to 0.95 times, preferably

0.42 to 0.85 times, fnd m%st referabIXSO.GS tigges. as I%F:gea%%thev%iatmleter of the%ogﬁércocnt end
t e

) . : 9] 'y -
portion. Using this configtiratior, the cap main @o%cgf e propleﬁer boss c%poga% ormed into an

optimum shapes, nhiereby dhe propellevefiiciency canbedmipravedcn additons sincevthéaéar end
portion of the propeller boss cap is formed as a flat surface, the workability of the pro #I]er boss cap
can be impFévet. ViGRDVER S the RRtol fapRHRY (Batd i Fear &Rd h%% ﬁo%ﬁﬁﬁgg ip-weight

reduction cgn be achigvedaccordinglys 1er and the fin is disposed between but
behind propeller blades, a rear end portion of the propeller
boss cap is formed as a flat surface, or the rear end portion
of the propeller boss cap is formed into such a shape as to extend
from a periphery thereof by a distance not greater than 20% of
an entire length of the propeller boss cap, the entire length
of the propeller boss cap is set to be 0.28 to 0.76 times as
large as a diameter of a cap front end portion, and a diameter
of the cap rear end portion of the propeller boss cap is set
to be 0.35 to 0.95 times as large as the diameter of the cap
front end portion.
[0011]

The propulsion efficiency of the propeller is good when
the entire length of the propellerbosscapis 0.28 to 0.76 times,
preferably 0.34 te 0.68 times, and most preferably 0.50 times
as large as the diameter of the cap front end portion, and also
when the diameter of the cap rear end portion is 0.35 to 0.95
times, preferably 0.42 to 0.85 times, and most preferably 0.65
times as large as the diameter of the cap front end portion.
Using this configuration, the cap main body of the propeller

boss cap can be formed into an optimum shape, whereby the



[0012] In the ship propulsion device to achieve the above object, according to the ship propulsion
device in which a fin is provided to a portion, on a propeller boss of a screw propeller, which is behind
each of propeller blades and the fin is disposed between but behind the propeller blades, a rear end
portion of the propeller boss cap is formed as a flat surface, or the rear end portion of the propeller
boss cap is formed into such a shape as to extend from a periphery thereof by a distance not greater
than 20% of an entire length of the propel ler boss cap, a distance from a front end of a root of the fin
to a rear end of the root of the finis settobe 0.28 to 0.76 times as large as the diameter of the propeller
boss at a ppsitiga 0f #ie seariend-atgach of the propselteeblades, antd diamnetes behind the root of the
fin is set to be 0.35 to 0.95 times as large as the diameter of the prgopeller boss at the position of the

rear end of 832h SFiHeGROpedt Brades S TRICESbTFals 8nabRs Ghtaiifig thé Sae effects as
described ahove,[Q013L 1. |R-additian, acgording-tothe ship-nropulsiondevice, thespropeller boss

cap is formed as a rotor using a rotation axis of the propeller as its rotation axis, and each generating
line of the rbter ¥ ddidearinexovhat tfc propelfer bess captisermicdinte wasithpd of arcular

wuncated cgne, sina s ganfigurgtion, the propeller bpss cap s fprmed inta a simple-shape.
whereby the workability can be improved and the manufacturing cost can be reduced. [0014] The
ship for achieving diengbgve object is designed to include the above ship propulsion device.
Accordingly{ 5!5(-:-15)1]'0pulsion efficiency can be improved. EFFECTS OF THE INVENTION [0015]

In the ship propulsion device to achieve the above cbject,
according to the ship propulsion device in which a fin is
provided to a pertion, on a propeller boss of a screw propeller,
which is behind each of propeller blades and the fin is disposed
between but behind the propeller blades, a rear end portion of
the propeller boss cap is formed as a flat surface, or the rear
end portion of the propeller boss cap is formed into such a shape
as to extend from a periphery thereof by a distance not greater
than 20% of an entire length of the propeller boss cap, a distance
from a front end of a root of the fin to a rear end of the root
of the fin isset tobe 0.28 to 0.76 times as large as the diameter
of the propeller boss at a position of the rear end of each of
the propeller blades, and a diameter behind the root of the fin
is set to be 0.35 to 0.95 times as large as the diameter of the
propeller boss at the position of the rear end of each of the
propeller blades. This configuration enables obtaining the
same effects as described above.

(0013}

In addition, according to the ship propulsion device, the
propeller boss cap is formed as a rotor using a rotation axis
of the propeller as its rotation axis, and each generating line
of the rotor is a linear line so that the propeller boss cap

is formed into a shape of a circular truncated cone. Using this



According to the ship propulsion device of the present invention, in a propulsion device formed of a
screw propeller using a fin-equipped propeller boss cap, the cap main body of the propeller boss cap
is formed into an optimum shape, whereby the propeller efficiency can be improved. In addition, since
a rear end portion of the propeller boss cap is formed as a flat surface, the workability of the propeller
boss cap can be improved. Moreover, since the rotor tapering toward its rear end has no pointed tip,
weight reduction can be achieved accordingly. [0016] Also, according to the ship provided with the
ship propulsion device of the present invention, it is possible to improve the propulsion efficiency as a
ship propulsieniteyiceawitha, highspropelleriafiiciency is asediAlst, theuyh enly a smiatbamount, the
propulsion device is made lighter, and therefore a propeller shaft and a support structure for the

propeller siERST beMadehghtdrEccSiariiy> BRIEF DESCRIBTIORPERVASE BRAWIES [0017]

[Fig. 1]F|g.ﬂdﬁgﬁgeﬁ\y@pgﬁ\@n%g&cwgu}g@u%@‘@%lp propulsion device according to an
embodiment of the present invention and is seen from a rear side of the ship. [Fig. 2]Fig. 2 is a side

view of the shiplgrbpulsion device in Fig. 1.

The ship for achieving the above object i1s designed to
include the above ship propulsion device. Accordingly, the
propulsion efficiency can be improved.

EFFECTS OF THE INVENTION
[0015]

According to the ship prepulsicn device of the present
invention, in a propulsion device formed of a screw propeller
using a fin-equipped propeller boss cap, the cap main bedy of
the propeller boss cap is formed into an optimum shape, whereby
the propeller efficiency can be improved. In addition, since
a rear end portion of the propeller bogs cap is formed as a flat
surface, the workability of the propeller boss cap can be
improved. Morecover, since the rotor tapering toward its rear
end has no pointed tip, weight reduction can be achieved
accordingly.

[0016]

Alsc, according te the ship provided with the ship
propulsion device of the present invention, it is possible to
improve the propulsion efficiency as a ship propulsion device
with a high propeller efficiency is used. Also, though only
a small amount, the propulsion device is made lighter, and
therefore a propeller shaft and a support structure for the
propeller shaft can be made lighter accordingly.

RRIEF DESCRIPTICN OF THE DRAWINGS
(00173

[Fig. 11 Fig. 1 is a view showing the configuration of a ship



[Fig. 3]Fig. 3 is a schematic side view showing a propeller boss cap having a trapezoidal side
cross-sectional shape. [Fig. 4]Fig. 4 is a schematic side view showing a propeller boss cap having a
gently-curved side cross-sectional shape. [Fig. 5]Fig. 5 is a graph showing the relationship between
"cap length/cap front end portion diameter" and "increase rate of propeller efficiency"” in the case of the
ship propulsion device. [Fig. 6]Fig. 6 is a graph showing the relationship between "cap rear end portion
diameter/cap front end portion diameter" and "increase rate of propeller efficiency" in the case of the
ship propulsion device. [Fig. 7]Fig. 7 is a diagram showing the arrangement of the root of a propeller
blade on a surface ofiaprapeiter boss.dEigl B} &rig: B isra diagramshowing thenarrangement of the root
of a fin on a surface of the propeller boss cap having trapezoidal cross-sectional shape and on a

surface of & PriGrant Propeikr bdsSTaP. [FigMoRig- 938 a°did§rant showiny the arrangement of the

[Fig. 2] Fig. 2 is a side view of the ship propulsion device
in Fig. 1.

[Fig. 31 Fig. 3 1s a schematic side view showing a propeller
boss cap having a trapezoidal side cross-sectional shape.
[Fig. 4] Fig. 4 is a schematic side view showing a propeller
boss cap having a gently-curved side cross-secticonal shape.
[Fig. 5] Fig. 5 is a graph showing the relationship between
"cap length/cap front end portion diameter"” and "increase rate
of propeller efficiency”™ in the case of the ship propulsion
device.

[Fig. 6] Fig. 6 is a graph showing the relationship between
"cap rear end portion diameter/cap front end portion diameter®
and "increase rate of propeller efficiency"” in the case of the
ship propulsion device.

[Fig. 7] Fig. 7 is a diagram showing the arrangement of the
root of a propeller blade on a surface of a propeller boss.
[Fig. 8] Fig. 8 is a diagram showing the arrangement of the
root of a fin on a surface of the propeller boss cap having
trapezoidal cross~secticnal shape and on a surface of a
prior-art propeller boss cap.

[Fig. 9] Fig. 9 is a diagram showing the arrangement of the
root of a fin on a surface of a propeller boss cap having a
cylindrical shape and on a surface of a propellier boss cap having
an expanding shape.

[Fig. 10] Fig. 10 1is a schematic side view showing a
cylindrical propeller boss cap.

[Fig. 11] Fig. 11 is a schematic side view showing a propeller

boss cap having an expanding shape.



root of a fin on a surface of a propeller boss cap having a cylindrical shape and on a surface of a
propeller boss cap having an expanding shape. [Fig. 10]Fig. 10 is a schematic side view showing a
cylindrical propeller boss cap. [Fig. 11]Fig. 11 is a schematic side view showing a propeller boss cap
having an expanding shape. [Fig. 12]Fig. 12 is a view showing the configuration of a ship propulsion
device according to a prior art and is seen from the rear side of the ship. [Fig. 13]Fig. 13 is a side view
of the ship propulsion device in Fig. 12.

[Fig. 12] Fig. 12 is a view showing the configuration of a

ship propulsion device according to a prior art and is seen from

the rear side of the ship.

[Fig. 13] Fig. 13 is a side view of the ship propulsion device

in Fig. 12.

[Fig. 14] Fig. 14 is a side view showing the shape of a

propeller boss cap according to a prior art.

[Fig. 15] Fig. 15 is side view showing the positional

relationship between each propeller blade and its corresponding

fin according to the priocr art.

[Fig. 16] Fig. 16 is a side view showing the mounting angle

of the fin.

IFig. 17] Fig. 17 is a cross-secticnal view showing the rake

angle ¢f the fin, taken along the A~A line of Fig. 16, and seen

from the rear side.

BEST MODES FOR CARRYING OUT THE INVENTION

roo1g]

Hereinbelow, embodiments of a ship propulsion device and

a ship provided therewith according to the present invention

will be described by referring to the drawings. Note that Figs.

1 to 4 and 10 to 17 show a propeller boss, propeller blades,

a propeller boss cap, fins, and/or the like with different

shapes and dimensions to facilitate the understanding thereof.

The shapes and dimensions may differ from the actual ones. In

addition, in the illustrations of Figs. 3, 4, 10, 11 and 14 to

17, propeller blades and fins, which should be seen in normal

cases, are omitted for the sake of simplicity and also due to

some reasons regarding drawing and explanation.

[0019]

As shown in Figs. 1 and 2, a ship propulsion device 1A



[Fig. 14]Fig. 14 is a side view showing the shape of a propeller boss cap according to a prior art. [Fig.
15]Fig. 15 is side view showing the positional relationship between each propeller blade and its
corresponding fin according to the prior art. [Fig. 16]Fig. 16 is a side view showing the mounting angle
of the fin. [Fig. 17]Fig. 17 is a cross-sectional view showing the rake angle of the fin, taken along the
A-A line of Fig. 16, and seen from the rear side. BEST MODES FOR CARRYING OUT THE
INVENTION [0018]

of an embodiment is formed of a screw propeller constituted of:
a propeller boss (propeller hub) 2; propeller blades 3 mounted
on the preopeller boss 2; a propeller boss cap (propeller hub
cap) 5A connected to the rear end of the propeller boss 2; and
fins & provided to the propeller boss cap 5A.

[0020]

The fins 6 are provided to the propeller boss cap 52
mounted on the rear side of the propeller boss 2 of the screw
propeller 1A. The fins 6 are arranged between but behind the
propeller blades 3. That is, when viewed from the rear side
along a propeller axis Pc, the front end of the root of each
fin ¢ is disposed between the rear ends of the roots of a pair
of propeller blades 3. In addition, when viewed from a lateral
side, the front end of the root of the fin 6 is disposed behind
the rear end of the rcot of each propeller kblade 3. The fin
6 may be formed to have a positive or negative camber, but a
flat-plate shape is the most suitable for the sake of simplicity
in machining thereof and reduction in manufacturing cost.
Moreover, the fin 6 may be mounted at a positive or negative
rake angle. For the shape and arrangement of the fin 6, a
well-known technigue is used.

[0021]

In this embodiment, the propeller hoss cap 52 1s formed
as follows. Firstly, the propeller boss cap HA is formed as
a retor using the propeller rotation axis Pc as its rotation
axis. This rotor is such that its lateral surface bb is formed
of the rotor's generating lines which are gently curved or
linear lines. In addition, the rotor is formed into a shape
tapering toward the rear side. DMoreover, a rear end portion

5a of the propeller boss cap 5A i1is formed as a flat surface.



Hereinbelow, embodiments of a ship propulsion device and a ship provided therewith according to the
present invention will be described by referring to the drawings. Note that Figs. 1 to 4 and 10 to 17
show a propeller boss, propeller blades, a propeller boss cap, fins, and/or the like with different shapes
and dimensions to facilitate the understanding thereof. The shapes and dimensions may differ from the
actual ones. In addition, in the illustrations of Figs. 3, 4, 10, 11 and 14 to 17, propeller blades and fins,
which should be seen in normal cases, are omitted for the sake of simplicity and also due to some
reasons regarding drawing and explanation. [0019] As shown in Figs. 1 and 2, a ship propulsion

device |IA of an embpditnentris ferfed gka setewt propellaeeqnstituted of carprapetechass-(propeller
hub) 2; propeller blades 3 mounted on the propeller boss 2; a propeller boss cap (propeller hub cap)

5A connectedt6He FesTerid of e PrdpBIISbEds 58nd FiRE & prbvideals théprapellet Hoss cap 5A.
[0020]  Jhefins 6.ateprovided tg thepropelier hoss cap SAmoyhtadkan the Frayside of the

propeller boss 2 of the screw propeller 1A. The fins 6 are arranged between but behind the propeller
blades 3. That id,awhéen viewed $oaPthe ¢éar sid€ lorigla propaNerBds Pe, 3RE front"8hE<T the root of

eachfin6is disff?f%abz% Seéiec?gé%ﬁeﬁraepgg QJ#%? ﬁgg}ﬁ@%t%@?yﬁfgprgﬂg@%r@qdes 3. In addition,

when viewed ffom a latera e, the front end of the root o In 6 Is disposed behind the rear end of
the root of gaclt propeller blade 3. The fin 6 may be formed to have a positive or negative camber, but
a flat-plate shape is the most suitable for the sake of simplicity in machinin%hetﬁof and reduction in

manufacturing cost Motebder: fife i 6hay be miotinted 2t a posiive 6 negative Fike aigle. For the

shape and agangement of the fin,6 caiwelkknown teehnigueiis used (092 ope 1Indhiseabodiment,
the propeller boss cap SA is formed as follows. Firstly, the propeller boss cap SA is formed as a rotor
using the pfapelfeh rofathtaxis PPas 8 PEtatiBREis T HIE PétoY isT Sith fHat itSatetalsiitface Sb is

formed of the rojar's.generating lings.whichare.gently curved grlineaslines. 1 addition the rotor is

formed into a shape tapering toward the rear side. Moreover, a rear end portion 5a of the propeller
boss cap Stcistfommedasd llatrsuddee; ion axis Pc, the shape of the propeller

boss cap 5A is such that the deviation from the shape of the
circular truncated cone stays within a range from 0% to 20%
inclusive.

[0023]

Specifically, the propeller boss cap 5A 1s formed smaller
than an area defined by line segments L1 each connecting a peint
cen 1.2 Dcf at a front end portion 5f and a point on 1.2 Dca at
the rear end portion 5a, but larger than an area defined by line
segments L2 each connecting a point on 1.0 Dcf at the front end
portion 5f and a point on 1.0 Dca at the rear end portion 5a.
To put it differently, the propeller boss cap 5A is formed inside
a circular truncated cone defined by the 1.2 Dcf at the front
end portion 5f and the 1.2 Dca at the rear end portion ba, but
outside a circular truncated cone defined by the 1.0 Dcf at the
front end portion 5f and the 1.0 Dca at the rear end portion
5a, That is, the propeller boss cap DA is formed to have an
outline that falls into a shaded area in Fig. 4. Further, the
rear end porticn 5a of the propeller boss cap 5A is formed as

a flat surface.

10



If the rotor's generating lines, which form the outer circumferential surface 5b of the propeller boss cap
5A, are each a linear line as shown in Fig. 3, the propeller boss cap SA is in the shape of a circular
truncated cone, which significantly facilitates the manufacturing thereof. [0022] Alternatively, even
if the rotor's generating lines are each a gently-curved line as shown in Fig. 4, the propeller boss cap
5A is also in a shape tapering gently from the front side to the rear side. Preferably, in cross sections
perpendicular to the propeller rotation axis Pc, the shape of the propeller boss cap 5A is such that the
deviation from the shape of the circular truncated cone stays within a range from 0% to 20% inclusive.
[0023] Speeifically, the propeller boss cap 5A is formed smaller than an area defined by line
segments LI each connecting a point on 1.2 Dcf at a front end po tiog 5fand a R(Tgt 0 O1.82 Dca at the

rear end portion 5a- BuE ftgEran aH'afei défned B\ fifle €6gien EZ%%%Reconnséc%ng 3 point on

1.0 Dcf at thg front end portien @and aspeint®mk 0:Dea af the egarensigodion5acTo p it
differently, the propeller boss cap 5A is formed inside a circular truncated cone defined by the 1.2 Dcf

at the frontehaigsortipRb e the ¢ 22pek Y the réatéAd pottfor BaIBUR BUtSiGe S eftiitartruncated
cone defingglby e & Defat ihe front eadportion OF anglthe . Dea akthe teat 2od partion 5. That

is, the propeller boss cap 5A is formed to have an outline that falls into a shaded area in Fig. 4.
Further, the fearrend partiemBarsfttie propellerbddsscapy 5Ads Imméd as &fiat Sérface =$0024] In

addition, an entire length Lc of the. propeller boss cap 5A.is set ta,be 0.28 ta 0.76 times, preferably
0.34 t0 0.68% e, @hgg;nggt pr&eesra%ﬁlnﬁ.%O tpnggs% 8 ?;%X a@“t%loé &e'lgm%éfer g’fl of thé c%%p%ont end

portion. Mafeever, therdiasmater Dcasofthed eas ent:peytionHa néthe propeder bosseaprbA is set to be
0.35 to 0.95 times, preferably 0.42 to 0.85 times, and maqst preferably 0.65 times as Iar%éa as the

diameter DEF&Fthedh pGfion 510 therBpEIRsbdss A SARBte that tHa diamater Dcf of the
front end pertion Hf.is eguivalent tg theydiameter.ofa flange of the 6an.i[0028]: 1 va Asrshawn in Figs. 3

and 4, an end surface of the front end portion 5f of the propeller boss cap 5A is formed into a flat
shape as itti& pindd:toed eearcendisdrfaced2a of tHeysropeRer boss 2. In contrast, an end surface of the
rear end pO{ '%r}ga of the propeller boss cap 5A is preferably formed as a flat surface as shown in Fig.
3 in view of machining thereof, but may be formed as a nearly-flat circular cone, rotor, or the like as
shown in Fig. 4. Evea isisteh aicase @distaneed ca,frem aperiphery 8ao offthetreaf endportion 5a

to a center Sac thereof in theffront-rehar directi0|1 fhgu d be not %regﬁeritgago@;i/g é)f ;@&gnt&ye length Lc
of the prop&list BESE chp5A [dobe} 1€ Propeller boss ca

flat shape as it is joined to a rear end surface Z2a of the
propeller boss 2. In contrast, an end surface of the rear end
portion 5a of the propeller boss cap 5A is preferably formed
as a flat surface as shown in Fig. 3 in view of machining thereof,
but may be formed as a nearly-flat circular cone, rotor, or the
like as shown in Fig. 4. Even in such a case, a distance Lca
from a periphery 5ao of the rear end portion 5a to a center Sac
thereof in the front-rear direction should be not greater than
20% of the entire length Lc of the propeller boss cap 5A.
[002¢]

Next, in the present invention, the entire length Lc of
the propeller boss cap 5A is set to be 0.28 to 0.76 times,
preferably 0.34 to 0.68 times, and most preferably C.50 times
as large as the diameter Dof of the cap front end portion, and
this configuration will be described below.

[0027]

i1



Next, in the present invention, the entire length Lc of the propeller boss cap 5A is set to be 0.28 to 0.76
times, preferably 0.34 to 0.68 times, and most preferably 0.50 times as large as the diameter Dcf of
the cap front end portion, and this configuration will be described below. [0027] Fig. 5 shows
results of tank experiments conducted on propellers with different cap lengths (entire lengths of
propeller boss caps) Lc. The horizontal axis indicates "cap length/cap front end portion diameter
(Lc/Dcf)" while the vertical axis indicates the increase rate of propeller efficiency. [0028] A control
propeller boss cap 5A with no increase rate is formed as a normal rotor tapering toward its rear end so
that the diameter dimifishesgradually=and reaches zerkattheaeamostenth heilefddr the control
propeller boss cap 5A is 0.80. With this set as a contrqgl increase rate (zero increase rate ,{ig. 5

a
shows incrB&as® Fatd§ bF thi prpetie L Sty RAJardhi 8536 of g profseriar bo%s caps SA of
the shape in.Fig.3.i8. agireulas sonepith the, tupeated and-surface-ofiitsreas ead pastign being
formed as a flat surface. Note that fins 6 mounted on these propeller boss caps 5A are each formed
into a flat-plate shaperandesarigedn dcaprishdgthicap frort etd pokioGiameteritedchlallows the
fin  to have.2 length propartional (. the chandeg lengif.oLhe can, 10029, Asdsclearfrom Fig. s
from the redults o experiments using a propeller advance ratio J (=V/nDp, where V is the advance
speed, n isdhe numberf propeller revolutions, and Dp is the diameter of the propeller) as the
propeller advance ratio at a propeller design point, the increase rate is found to be 1.4% with the
Lc/Dcf being}&%%]to 0.76, 1.8% with the Lc/Dcf being 0.34 to 0.68, and largest with the Lc/Dcf being

0.50. Based on thegegxperimental pasuits rthesradio-lg/Duf is sehwithin adasge Z k-from 028 to 0.76 in
the present invention. [0030]

formed as a noérmal rotor tapering toward its rear end so that
the diameter diminishes gradually and reaches zero at the
rearmost end. Lo/Def for the control propeller boss cap 5A is
0.80. With this set as a control increase rate (zero increase
rate), Fig. 5 shows increase rates of the propeller efficiency
regarding cases of mounting propeller boss caps bA of the shape
in Fig. 3, i.e., a circular cone with the truncated end surface
of its rear end portion being formed as a flat surface. Note
that fins 6 mounted on these propeller boss caps DA are each
formed into a flat-plate shape, and change in "cap length/cap
front end portion diameter (Lc/Dcf)" allows the fin 6 to have
a length preportional to the changed length of the cap.
100297

As is clear from Fig. 5, from the results of experiments
using a propeller advance ratio J {= V/nDp, where V is the advance
speed, n is the number of propeller revolutions, and Dp is the
diameter of the propeller) as the propeller advance ratio at
a propeller design point, the increase rate is found to be 1.4%
with the Le/Def being 0.28 to 0.76, 1.8% with the Le/Def being
0.34 to 0.68, and largest with the Lc/Def being 0.50. Based
on these experimental results, the ratio Lc/Def is set within

a range 21 from 0.28 to 0.76 in the present invention.
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Next, the diameter Dca of the rear end portion 5a of the propeller boss cap 5A is set to be 0.35 to 0.95
times, preferably 0.42 to 0.85 times, and most preferably 0.65 times as large as the diameter Dcf of
the front end portion 5f, and this configuration will be described below. [0031] Fig. 6 shows results
of experiments conducted using differently-shaped propeller boss caps 5A obtained by changing the
diameter Dca of the rear end portion 5a of the propeller boss cap 5A, with the cap length Lc
maintaining a fixed ratio of Lc/Dcf - 0.71. The horizontal axis indicates "cap rear end portion
diameter/cap front end portion diameter (Dca/Dcf)" while the vertical axis indicates the increase rate of
propeller efficiency. [0032] Fig. 6 shows that the shape of the propeller boss cap 5A is desirable
when the diameter Dca of the rear end portion 5a is smaller than the diameter Dcf of the front end

portion and that thér&*Exists 4 BpfmbRTranycas WdihfortRé Tatid DEY Bt Bpedhicaly-tom the

results of expetiments using-the prepelleradvance tafjo J:as the propellge advanse satig atthe
propeller design point, the increase rate is found to be 1.0% with the Dca/Dcf being 0.35 to 0.95, 1.2%

with the Dca/Béf being-G 42ttor:85, and |argest el 5% with the®Dch/Dé beifg B65eBased on these
experimen%é%esggsat e (reartio cC@jDoCE is éwigug&rar%%e# fg%rpi06§5 tg@’.QSaiF &het%rfgent
[0033] of t |

invention. eanwhile, to study the influence e Tins 6 on the propeller characteristics,
forces exerting Hivthe dinsdchiwete ‘measuied throughl dreéxperiment. It was found that relative to a
thrust force Tpsnd a torque Qp exerted on the propeller blades 3, a thrust force Tf exerted on the fins

6 and the p@8|9 fet boss cap 5A and also a small torque Qf exerted on the fins 6, and that the entire

thrust force Tt and torgue @t showed improvements. [0034l- i mehthertiama && D{Eomputational
Fluid Dynamics%galculation, it was found that, as a result of diffusion of hub vortexes and a raise in a

static pres$tiré beRfielthe pTbpeIRst BESSEap 54, IRE St predsGre won@d 5¥ £R7ed piighing the
end surface of the, iear €0d portion pagfthe propelles RAssCapPANRIRINGIMRIEYS the tyust force Tt

as a whole. From the above finding, it is understood that the propeller boss cap 5A helps improve the
thrust forcesTisas aawhdid, as ldng as¢heandlsurice éftteatar ehd potion Saxkerevtis a flat shape

OrevenziQ??WXJFBSPQEq].Tl. The horizontal axis indicates "cap rear end
portion diameter/cap front end portion diameter (Dca/Dcf)"
while the vertical axis indicates the increase rate of propeller
efficiency.

(00321

Fig. © shows that the shape of the propeller boss cap 5A
is desirable when the diameter Dca of the rear end portion 5Sa
is smaller than the diameter Dcf of the front end portion and
that there exists an optimum range as well for the ratio Dca/Dcf.
Specifically, from the results of experiments using the
propeller advance ratio J as the propeller advance ratio at the
propeller design point, the increase rate is found to be 1.0%
with the Dca/Dcf being 0.35 £o 0.95, 1.2% with the Dca/Dcf being
0.42 to 0.85, and largest, or 1.5%, with the Dca/Dcf being 0.65.
Based on these experimental results, the ratio Dca/Dcf is set
within a range 22 from 0.35 to 0.95 in the present invention.
[0033]

Meanwhile, to study the influence of the fins 6 on the

propeller characteristics, forces exerting on the fins 6 were
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[0035] Now, consider the relationship between the shape of the propeller boss cap 5A and the
propeller efficiency. A flow passing through the propeller blades 3 undergoes a contraction and moves
rearward. This implies that, at a portion where the propeller boss cap 5A is located, the flow direction
is not oriented along a cylindrical plane, which is the same as, i.e., parallel to the propeller axis Pc;
instead, the flow direction is so oriented that a flow moving rearward beyond a cap flange 2a becomes
smaller gradually toward the propeller rotation axis Pc. Thus, a flow moving along the lateral surface
5b of the propeller boss cap 5A is subjected to the influence of that flow. Accordingly, it is suitable to
form the latesalsurtacecbly ofidhepropetierbosscap SAtinta suChianshape thatthetdiameéter of the
lateral surface 5b becomes smaller and smaller toward the r%ar e%n araIIe_LI to the contraction.

e

[0036]  TORSIEFatsT e Protiffing SRGIBYE FPFTG S5y SRE Bamiser oF e it 6. FIG 7 8hows the

blade shape and eamperof-thedootof gach-prapeligr blader3 forecemparisen withihis] Eig. 8 shows
the expanded shape of a trapezoidal cap and the shape of the root of each fin 6 on the surfaces of

propeller b8$s6apEBASA @iréles) SRonsSEeAde WHETE A - FIERCSREL & fih BiisThBtnfed on a
propeller b %;Sdca&%é having a frapezoidal side cresg-sectional.shape as showndn Eig,34n addition,
s

B (diamonds) shows a case where the fin 6 is mounted on a prior-art propeller boss cap 5A as shown
in Fig. 14. [0887pbvem&eedhe shapes of the root of the fin 6 on the expanded diagram where the
surfaces of h(@rf[gipeller boss caps 5A are expanded. On the expanded diagram shown in Fig.8, the

cambers in Oo ses A and B are given in an opposite direction to the blade camber of the root of

the propeller blade B.shawrin Fig:cfx Nate dirat a inegdn g, ihis:d lineishowingytherpitch angle (c in
Fig. 15) of the propeller blade 3 at its root. 0038]{} A line ain Fig. 8 is a line showing the mounting
angle (a in Big: A%) ¥F #iin6: THe shapBOtAE root 8 thE A6 is Sach thatthid FoSt paktof the root

is on this ling,a4n Figs 8,/1n & propellersslipsiyeam; & flow ovar-the fin sufacemovesalong:the line. As

shown in Fig. 8, from the line a, the flow along the fin 6 moves along the camber which is opposite to
that of the propellebldde 3Lhethis e4de; thestorjieeQforked as a force pushing the

end surface of the rear end portion 5a of the propeller boss
cap 5A, helping improve the thrust force Tt as a whole. From
the above finding, it is understood that the propeller boss cap
S5A helps improve the thrust force Tt as a whole, as long as the
end surface of the rear end portion 5a thereof is a flat shape
or even a nearly fiat shape.

[0035]

Now, consider the relationship between the shape of the
propeller boss cap 5A and the propeller efficiency. A flow
passing through the propeller blades 3 undergoes a contraction
and moves rearward. This implies that, at a portion where the
propeller boss cap 5A is located, the flow direction is not
oriented along a cylindrical plane, which is the same as, 1.e.,
parallel to the propeller axis P¢; instead, the flow direction
is so oriented that a flow moving rearward beyond a cap flange
2a becomes smaller gradually toward the propellier rotation axis
Pc. Thus, a flow moving along the lateral surface 5b of the
propeller boss cap 5A is subjected to the influence of that flow.

Accordingly, it is suitable to form the lateral surface 5b of
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generated by the fin 6 is an opposite torque to the torque Qp generated by the propeller blade 3. Thus,
the torque Qf is generated in a direction to cancel the torque Qp. [0039] Meanwhile, the fin 6
generates a propulsive force in an opposite direction to the thrust force Tp generated by the propeller
blade 3. The fin 6, however, diffuses hub vortexes to thereby raise a static pressure behind the cap.
The static pressure then serves as a force pushing the end surface of the cap end portion 5a. As a
result, the thrust force Tf generated by the cap 5A and the fin 6 acts in the direction of the thrust force
Tp generated by the propeller blade 3 and brings about an improvement in propeller efficiency. (0040]
In an expardted disgrahlshowe FsFr®, & (dirdles sindicates hapsetdfa pidpeliei B6SS e2p 50 having

a cylindrical shape as shown in Fig,.10, a %}%ﬂiamonds?gin icates a case of LRro eller boss cap 5D
having an & aﬁ%ﬁin?gﬁgﬁé%xﬁé}‘r%ﬁﬁ Gtmogv%lr e rear en aaiis,fs Town in %aqu; SSs %%vrr%(i)n Fig. 9, in
these casesi:ard £ the piteh apglesiare langer than therinesa; tanshtherefore the shapes are given

cambers in the same direction as that of the propeller blade 3. In these cases, the fin 6 generates the

torque Qf irl t&’6dme direction as the torque Qp generated by the propeller blade 3, i.e., in a direction
to increase the torque,Qt s a Whole Tz the.canjribiuion tedhe.improvement.ia raRllar efficiency
00

is small. [0041] As described above, it is underst that even if the mounting angle of the fin 6 is
the same, thé sHapefdfthe- prépaller bossep SAsnflearitestheBowbA theBaFace of #Hepropeller

boss cap SAJelalve (o (e xoolol e .6, 10042) _ <os g maunting angle pfte fip B, rake angie

y as shown'in |g%. 16 and™1 ay be given as In the case of the fin-equipped propeller boss cap of
the prior art FHgolé isshowingsa dase witwgre thé fin 6 iIspountethat azake adgiey of Dzl also

cases where It ls mounted at a POV apgle (/L 9.3 089atve ANdIe (Mee - voss caps
54. A (circles) shows a case where a flat-plate-shaped fin 6
is mounted on a propeller boss cap 5A having a trapezoidal side
cross-secticnal shape as shown in Fig. 3. In addition, B
(diamonds) shows a case where the fin 6 iz mounted on a prior~art
propeller boss cap 5A& as shown in Fig. 14.
[0037]

See the shapes of the root of the fin 6 on the expanded
diagram where the surfaces of the propeller boss caps 5A are
expanded. On the expanded diagram shown in Fig.8, the cambers
in both cases A and B are given in an opposite direction to the
blade camber of the root of the propeller blade 3 shown in Fig.
7. Note that a line £ in Fig. 7 1s a line showing the pitch
angle (& in Fig. 15) of the propeller blade 3 at its root.
(00387

A line o in Fig. 8 is a line showing the mounting angle
(o0 in Fig. 15) of the fin 6. The shape of the root of the fin
6 is such that the most part of the root is on this line a in
Fig. 8. In a propeller slip stream, a flow over the fin surface
moves along the line. As shown in Fig. 8, from the line o, the
flow along the fin 6 moves along the camber which is opposite

to that of the propeller blade 3. In this case, the torque QOf
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[0043] A ship including the ship propulsion device of the present invention is designed to include
the aforementioned ship propulsion device 1A. Using the ship propulsion device 1A, the ship can
improve its propulsion efficiency. In addition, though only a small amount, the propulsion device IA is
made lighter, and therefore a propeller shaft and a support structure for the propeller shaft can be
made lighter accordingly. INDUSTRIAL APPLICABILITY [0044] The ship propulsion device of the
present invention is a propulsion device formed of a screw propeller using a fin-equipped propeller
boss cap. The ship propulsion device is capable of improving the propeller efficiency, and also has a
fine workahility carsttz tightyweight fEor this seasomihe slevieetcanie utitizéd. astashipgropulsion

device. [0045 In addition, a ship including the ship propulsion device of the present invention can
achieve imﬁﬁ%/%ﬁ?eﬁ% %Vopﬁsﬁoﬁ gﬁf%?egni:?/g oigg\%érgtheuéﬁl}ﬁschn\éa%%ietv%r\ﬁgiegh r%dhsction of its

propulsion gevise anskthus weightredustion efa qerepellertshaftiancefa sypport structure of the
propeller shaft. For this reason, the ship can be utilized as various types of ships. EXPLANATION OF
REFERENCENOMERALS

Meanwhile, the fin € generates a propulsive force in an
opposite direction to the thrust force Tp generated by the
propeller blade 3. The fin 6, however, diffuses hub vortexes
to thereby raise a static pressure behind the cap. The static
pressure then serves as a force pushing the end surface of the
cap end porticon 5a. As a result, the thrust force Tf generated
by the cap 5A and the fin 6 acts in the direction of the thrust
force Tp generated by the propeller blade 3 and brings about
an improvement in propeller efficiency.

[0040]

In an expanded diagram shown in Fig. 9, C ({(circles)
indicates a case of a propeller boss cap 5C having a cylindrical
shape as shown in Fig. 10, and D (diamonds) indicates a case
of a propeller boss cap 5D having an expanding shape expanding
toward the rear end as shown in Fig. 11. As shown in Fig. 9,
in these cases C and D, the pitch angles are larger than the
line o, and therefore the shapes are given cambers in the same
direction as that of the propeller blade 3. In these cases,
the fin 6 generates the torgue Qf in the same direction as the
torgue Qp generated by the propeller blade 3, i.e., in a
directicn to increase the torgue Qt as a whole. Thus, the
contribution to the improvement in propeller efficiency is
small.

[0041]
As described above, it is understood that even 1f the

mounting angle of the fin 6 is the same, the shape cf the
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[0046] 1, IA ship propulsion device 2propeller boss 2arear end surface of propeller boss 3propeller
blade 4propeller rotation axis 5, 5A, 5C, 5Dpropeller boss cap 5arear end portion of propeller boss cap
Saoperiphery of rear end portion Saccenter of rear end portion

propeller boss cap 5A influences the fiow on the surface of the
propeller boss cap 5A relative to the root of the fin 6.
[0042]

As the mounting angle of the fin 6, a rake angle y as shown
in Figs. 16 and 17 may be given as in the case of the fin~equipped
propeller boss cap of the prior art. Fig. 17 is showing a case
where the fin 6 is mounted at a rake angle y of 0° and alsc cases
where it is mounted at a positive angle (+y}) and a negative angle
=y .

[0043]

A ship including the ship propulsion device of the present
invention is designed to include the aforementioned ship
propulsion device 1A. Using the ship propulsion device 1A, the
ship can improve 1its propulsion efficlency. In addition,
though only a small amount, the propulsion device 1A 1s made
lighter, and therefore a propeller shaft and a support structure
for the propeller shaft can be made lighter accordingly.
INDUSTRIAL APPLICABILITY
[0044]

The ship propulsion device of the present invention is
a propulsion device formed of a screw propeller using a
fin-equipped propeller boss cap. The ship propulsion device
is capable of improving the propeller efficiency, and also has
a fine workability and a light weight. For this reason, the
device can be utilized as a ship propulsion device.

[0045]

In addition, a ship including the ship propulsicn device
of the present invention can achieve improvement in propulsion
efficiency. Moreover, the ship can achieve weight reduction

of its propulsion device and thus weight reduction of a
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5bouter circumferential surface of propeller boss cap 5ffront end portion 6fin Dbadiameter of cap
mounting end portion of propeller boss Dcadiameter of rear end portion of propeller boss cap
Dcfdiameter of front end portion of propeller boss cap Dpdiameter of propeller Lcentire length of
propeller boss cap (cap length) Lcadistance from periphery to center of rear end portion in front-rear

direction

propeller shaft and of a support structure of the propeller

shaft.

types

For this reason, the ship can be utilized as various

cof ships.

EXPLANATION OF REFERENCE NUMERALS

[0C46]
1, 1A
2
23
3

5, DA,

Dba
Dca
Dct
Dp
Lc

Lca

ship propulsion device
propeller boss
rear end surface of propeller boss
propeller blade
propeller rotation axis
5¢C, 5D propeller boss cap
rear end portion of propeller boss cap
periphery of rear end portion
center of rear end portion
outer circumferential surface of propeller boss cap
front end portion
£in
diameter of cap mounting end portion of propeller boss
diameter of rear end portion of propeller boss cap
diameter of front end portion of propeller boss cap
diameter cf propeller
entire length of propeller boss cap (cap length)

distance from periphery to center of rear end portion in

front-rear direction

Pc
Qf
Qp
Qt
TE

Tp

propeller axis

torqgue generated by fin

torque generated by propeller blade
torqgue generated by propulsicn device
thrust force generated by fin and cap

thrust force generated by propeller blade
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Pcpropeller axis Qftorque generated by fin QPtorque generated by propeller blade Qttorque generated
by propulsion device Ifthrust force generated by fin and cap Tpthrust force generated by propeller
blade Ttthrust force generated by propulsion device amounting angle of fin 7mounting rake angle of
fin

Tt thrust force gensrated by propulsicn device
o mounting angle of fin

¥ mounting rake angle of fin

€ pitch angle of roct of propeller blade
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pitch angle of root of propeller blade CLAIMS [Claim 1] A ship propulsion device in which a fin is
provided to a propeller boss cap mounted on a rear side of a propeller boss of a screw propeller and
the fin is disposed between but behind propeller blades, characterized in that a rear end portion of
the propeller boss cap is formed as a flat surface, or the rear end portion of the propeller boss cap is
formed into such a shape as to extend from a periphery thereof by a distance not greater than 20% of
an entire length of the propeller boss cap, the entire length of the propeller boss cap is set to be
0.28 to 0.76 times as large as a diameter of a cap front end portion of the propeller boss cap, and

a diameter of the cap rear end portion of the pr% e boss cap is set to be 0.35 to 0.95 times as large
as the dian'f%tfggfnthf}cap front end portion. [Claim 2] A ship propulsion device in which a fin is
provided to a portion, on a propeller boss of a screw propeller, which is behind each of propeller
blades and the fin & disposad-betweehcbutdsshing:theipropelibr Blades, éraraEsfiréddn teat

a propeller boss cap mounted on a rear side of a propeller boss
of a screw propeller and the fin is disposed between but behind
propeller blades, characterized in that

a rear end portion of the propeller boss cap is formed
as a flat surface, or the rear end portion of the propeller boss
cap is formed into such a shape as to extend from a periphery
thereof by a distance not greater than 20% of an entire length
of the propeller boss cap,

the entire length of the propeller boss cap is set to be
0.28 to 0.76 times as large as a diameter of a cap front end
portion of the propeller boss cap, and

a diameter of the cap rear end porticn of the propeller
boss cap is set tobe 0.35 to 0.95 times as large as the diameter
of the cap front end portion.
[Claim 2]

A ship propulsion device in which a fin is provided to
a portion, on a propeller boss of a screw propeller, which Iis
behind each of propeller blades and the fin is disposed between
but behind the propeller blades, characterized in that

a rear end portion of the propeller boss cap is formed
as a flat surface, or the rear end portion of the propeller boss
cap is formed into such a shape as to extend from a periphery
thereof by a distance not greater than 20% of an entire length
of the propeller boss cap,

a distance from a front end of a root of the fin to a rear
end of the root of the fin is set to be 0.28 to 0.76 times as

large as the diameter of the propeller boss at a position of
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a rear end portion of the propeller boss cap is formed as a flat surface, or the rear end portion of the
propeller boss cap is formed into such a shape as to extend from a periphery thereof by a distance not
greater than 20% of an entire length of the propeller boss cap, a distance from a front end of a
root of the fin to a rear end of the root of the fin is set to be 0.28 to 0.76 times as large as the diameter
of the propeller boss at a position of the rear end of each of the propeller blades, and a diameter
behind the root of the fin is set to be 0.35 to 0.95 times as large as the diameter of the propeller boss
at the position of the rear end of each of the propeller blades. [Claim 3] The ship propulsion device

according t6ifaifEE ciirdctefiz&d itraf  thene prefseitef bosd 4f fs fotRféd as a rotor using a
rotation axis of the propeller as its jofation axs. and. . reagh.generatingdine offheJofords a linear

line so that the propeller boss cap is formed into a shape of a circular truncated cone. [Claim 4] A
ship characterife® by comypsisirg fhership proplisiohideviceeacsordintetaamesene of claiis 1, 2, and
3. at the position of the rear end of each of the propeller blades.
[Claim 3]
The ship propulsion device accerding to claim 1,
characterized in that
the propeller boss cap 1s formed as a rotor using a
rotation axis of the propeller as its rotation axis, and
each generating line of the rotor is a linear line so that
the propeller boss cap is formed into a shape of a circular
truncated cone.
iClaim 4]

A ship characterized by comprising the ship propulsion

device according to any one of claims 1, 2, and 3.
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