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 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 efficiencg contributes greatly to improvement in

fuel economy. Thus, researchestetited t'a prd) &Ferfﬂ%e?% ch4sttfe er of propeller blades,

the shape rexpandedareamitch angle, and skew angle of the blades, have been made, and various
blade shapes have been developed. [0003] Forthepurposeofimprovingthepropeller characteristics,
there has béérPdeveloped a boss cap 5, for example, as described in Japanese Patent Application

Kokoku Publication No 1985:121740. Sposficaly e poss £ s eshipped wih tepifiation i

that increase the propeller efficiency by reducing hub vortexes in a slip stream of the propeller boss

cap 5 neana prapellec hess2,casdiewnandrigs 2150 8 1[0004]e device, and relates
specifically to a ship propulsion device in which fins are
provided to a 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 the blades, have been made, and various blade
shapes have been developed.

[G003]

For the purpose of improving the propeller
characteristics, there has been developed a boss cap 5, for
exanmple, as described in Japanese Patent Application Kokoku
Publication No. 1995-121716. Specifically, the boss cap 5 is
equipped with rectification fins that increase the propeller
efficiency by reducing hub vortexes in a slip stream of the
propeller boss cap 5 near a propeller boss 2, as shown in Figs.
15 to 18.

[0004]
In this rectification-fin-equipped boss cap 5, the number

of fins 6 (four in Fig. 15) mounted on the boss cap 5 is made



equal to the number of propeller blades 3 (four in Fig. 15). Moreover, as shown in Fig. 18, with respect
to a geometric pitch angle s of the roots of the propeller blades 3, an angle a of the fins 6 satisfies a
relationship, "-20a-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 Fi%s. 16 and 17,

the maximG® Hameter-@F) G&fRsEby thefiRes thel@G& 8f the'maltrbddy bf-the cap 5 is larger
than a diameter Dha,of a cap maunting enad partion 2a ofthe hoss 2 butpekarger than:33% of the

propeller diameter (2F€). [0005] Theoperationandeffectofthe rect ification-fin-equipped boss cap 5 are
consideredeas; ot ows: [Specificallyl. the fedtification fins themiseéles glonotaprodnce @ thrgst force but

' agmoun aof hub,,\_/mgbeg@é to be geﬁpﬁgate;;i in nslip stream

operate as trg%tif%artiion 6plgtesit£1 E reesduc_;‘:erteglfa nount of )
of the bosscap. By this recatlifica ion opération, the b Vottexes in the g]ip stream of the boss cap are

diffused andran induged diag slueitorvonteéxesonfthe surfaces of the prepiiler bfadesdséduced. As a
result, the propeller characteristics (propeller efficigncy are si%?ifica ly i{r]nprove Wi%h Eg increase in
e

torque. [00661° 2t B¥AITTH B TollowiRg t&chidite Hasb&et proposed Yo a propetier of a ship

provided with hwbivartexlinpinators, sushiasithe aheve ectificatien fins, to.elipingte vodexes from a
propeller hub. Specifically, as described for example in Japanese Patent No. 3491890, the pitch or
camber in & bateroot poftiareir-therpropellt is lafber Bvatrthe pitch BF eainisErdR Lmidar portion in

the propeller; forthe purpase of improving the; tofal effigiency. of the propglier-py gnablingthe

hub-vortex eliminators to fully exhibit their functions and also of gaining an advantage in terms of
strength thereafdiacent propeller blades 3 (a > 0). Furthermore, as shown

in Figs. 16 and 17, 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 Za of the boss 2
but not larger than 33% of the propeller diameter (ZR).
[0005]

The operation and effect of the
rectification-fin-eguippedboss cap 5 are consideredas follows.
Specifically, the rectification fins themselves do not produce
a thrust force but operate as rectification plates that reduce
the amount of hub vortexes to be generated in a slip stream of
the boss cap. Bythis rectificationoperation, 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



[0007] Also, there has been proposed such a fin-equipped propeller boss as described for
example in Japanese Utility Model Registration Application Kokai Publication No. 1993-7599 and
Japanese Utility Model Registration Application Kokoku Publication No. 1995-34795. Specifically, no
fins are provided to a boss cap, and instead multiple rectification fins, the number of which is equal to
that of the blades of a screw propeller, are provided, at positions downstream of the blades, on a
circumferential surface of the boss portion of the propeller boss except the boss cap. [0008]
Meanwhile2 tHer a8 AERvERors CORBGAEH $ark Experfm RS UBimeFarfous &gative fin $Rapes based

on various | gg@%e{%% the pyopelier efficiency may possibly be. Jmpraved further by certain

shapes of fins of a ship propulsion device using a rectification-fin-equipped boss cap. As a result, the
present inventars came upwithraship jpropulksidr devicetdrrhatship provided theeewiitirwitich are

capable of further improving the propeller efficie the. ship propulsion devi%e.usin the following
screw propaelfgjrglg Wﬁéﬁﬂ(ﬁ%ﬁﬁﬁﬁﬁ Dé&ﬁ%ﬂ%ﬁ?grﬁ)%f)@]o MBEtent DScument 1:
Japanese Patert-Applieation-Kekekuublication Mol 1995124746 1Patgrd Rosument 2-dapanese
Pate_nt l\_lo, 3491890 Patent Document 3: Japanese Utility Model Reglistration Application Kokai
pwﬂmamyp&ém%@@§qgggx>fullyexhlbltthelrfunctlonsandeasm>ofga1n1ng

an advantage in terms of strength thereof.

{60071

Also, there has been proposed such a fin-equipped
propeller boss as described for example in Japanese Utility
Model Registration Application Kokai Publication No. 1993-7599
and Japanese Utility Model Registration Application Kokoku
Publication No. 1985-34795. Specifically, no fins are
provided to a boss cap, and insteadnultiple rectification fins,
the number of which is equal to that ¢f the blades of a screw
propeller, are provided, at positions downstreamof the blades,
on a circumferential surface of the boss portion of the
propeller boss except the boss cap.

[0008]

Meanwhile, the present 1inventors conducted tank
experiments using various creative fin shapes based on various
ideas, considering that the propeller efficiency may pessibly
be improved further by certain shapes o¢f fins of a ship
propulsion device using a rectification-fin-equipped boss cap.

As a result, the present inventors came up with a ship propulsion
device and a ship provided therewith which are capable of
further improving the propeller efficiency, the ship propulsiocn
device using the following screw propeller.

PRIOR ART DOCUMENT

PATENT DOCUMENTS



Patent Document 4: Japanese Utility Model Registration Application Kokoku Publication No.
1995-34795 SUMMARY OF THE INVENTION PROBLEM TO BE SOLVED BY THE INVENTION
[0010] 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 workability and less weight than a ship propulsion device using
a propeller boss cap equipped with fins having prior-art fin shapes and a ship provided with the ship
propulsion Hebi¢é) MEANS FOR SOLVING THE PROBLEM [0011] In a ship propulsion device to

oo e g SREEk AS0rAG G & SR RIS devicn [t M IDRIoRgRE 0 Prppeller
boss cap mounted on a rear side of a propeller boss of a screw propeller an the fi osed
between bitiehinch prapellspblat23 sa didmiétéer of a front end portion of the propeller boss cap is set

as a reference diameter, and a rear half gf the fin is formed into such a sh s to fall into a circular
truncated cone ha\r;r?r‘?gt,eanstitsDﬁ)%l E?I}f'citgcle s gi?fat%& 2FR'midare S§§f§ Between a front end

and a rear end of aprppt ot thestimntbathas adipmetesr2.04imes; prumerel preferably. k. 8dimes as
large as the reference diameter, and that is centered on a rotation center of the propeller, and a circle

that is situatB at 850stiorfcH e driost 6Ad bPthe'fin, thaPRas 8 Wameter 1.5 times, or more
preferably, 1.3 times,as large as,theLeference diameter, and that is,cefiered.gn the rotaion center of

the propeller. [0012]
Application Kokoku Publication No. 1985-34795
SUMMARY OF THE INVENTION
PROBLEM TOC BE SOLVED BY THE INVENTION
[0010]

An cbject of the present invention is te provide a ship
prepulsion device and a ship provided therewith, the ship
propulsicon device formed of a screw propeller using a
fin-equipped propeller boss cap and having a better workability
and less weight than a ship propulsion device using a propeller
boss cap equipped with fins having prior-art fin shapes and a
ship provided with the ship propulsion device.

MEANS FOR SOLVING THE PROBLEM
00117

In a ship propulsion device to achieve the above cbiject,
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 propeller blades, a diameter of a front end portion of
the propeller boss cap is set as a reference diameter, and a
rear half of the fin is formed into such a shape as te fall into
a circular truncated cone having, as its bases, a circle that
is situated at a middle position between a front end and a rear

end of a root of the fin, that has a diameter 2.0 times, or more



Note that the wording, at a middle position," means "to include the middle position and also to be in the
plane of the fin that is perpendicular to a segment lineconnectingthefront and rear ends of the root of
the fin." Also, the wording, "at a position of a rearmost end" means "to include the position of the
rearmost end and to be in the plane of the fin that is perpendicular to a segment line connecting the
front and rear ends of the root of the fin." [0013] In the ship propulsion device to achieve the above
object, according to the ship propulsion device, instead of providing the fin to the propeller boss cap,
the fin is piovRiedtelesch 6f-portishs drathe propelleEbbss of e sereReprobalie whichearé behind the

propeller b , and the reference di i t ' r.define re f a root of
each of thel%qr%%e ar B%%%%%%#h@p%p@e%tgé SEL)§§1 [ %%ﬁéaﬁmgﬁ %qaeéit oﬁ?%%gg%?n'g tgo?ll tc%egship
propulsion cdeviceeatfrant half ef thesfireis formedmtd suchacshape thatreodistancd frontihe front end

of the root of the fin to a frontmost end of the fin, in a direction along which the front_.and rear ends of
the root ar %SmnE%Pe%%ﬁe? BH5E6.0% 63 timdE 4 Igfg@%ﬁh%rgr%\%@%%g %faﬁ‘u"e%e?,lg‘%l%meter of a

circle passing ovel; aneutarmast portion-ef the fin isset torhe 0 to 25 4imes: os amere preferably, 1.0
to 2.3 times as large as the reference diameter, and a diameter of a circle passing over an outermost

portion of the fifitat the ARAdE Pohion 'St tREFIATS S8Fto be 1.0 to 2.0 times, or more preferably, 1.0 to
1.8 times a{sd@rlgg]as the reference diameter. [0015] Some prior-art fins are each formed into a
shape in which front and rear halves thereof are substantially symmetrical about a center line.
However, a flow béfiric: propellertisiades congactsariapidiy JHus, jtis preferablerdferthe feae half of the
fin to have sucq a g@hagﬁe that %1 i{gar edggt&de thereof isscut offbas it cacqxredtice theorgs%%[gnce of the

fin while méfﬁ?alnlng a fifn ffect on the contraction be |né>tﬁeopr§pé1ﬁler. C r&ﬁ&ly, as compared to

the prior-art fin shapes, dhemachining:iB=simple; hetetynallowing lonermanutacibEngreast and also
lighter weight. In addition, it is also effective for improving the propeller efficiency. From the finding of

these factstRFodGHFheERMk Speritiehfand Sodfth ik shape Should'Ge'43"4bdve: Fuithermore, as

a result of an analysisef the flow euenibedin.surface-hased ep a: GED(Gomputation HuidDynamics)
computation, it was found that a rear edge side of an outer circumference of the fin produced

resistance @fAdthat &qBHESEEN W PorioA 166 tBanimprovembnliin progeiier EifitiéAdy [0616]  The
Accordingly s BOASDIS 1 provide & Ship Mg & Shp bropuLion device Nading a beser
workability anddessswelght tharta shipthe £in.”

[CCL3]

In the ship propulsicon device to achieve the above object,
according to the ship propulsion device, instead of providing
the fin to the propeller boss cap, the fin is provided to each
of portions on the propeller boss of the screw propeller which
are behind the propeller blades, and the reference diameter is
set as a diameter defined by a rear end of a root of each of
the propeller blades on the propeller boss.

[06014]

In acdition, according to the ship propulsion device, a
front half of the fin is formed into such a shape that a distance
from the frent end of the root of the fin to a frontmost end
of the fin in a direction along which the front and rear ends

of the root are connected is set tobe 0.0 to €.3 times as large

as the reference diameter, a diameter of a clrcle passing over



propulsion device of a ship that uses a propeller boss cap provided with fins having prior-art fin
shapes. EFFECTS OF THE INVENTION [0017] 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 fin is formed into such a shape that a rear edge side of its rear half is cut off. Accordingly, a
resistance of the fin is reduced while maintaining a fin effect on a contraction behind the propeller, so
that the propeller efficiency is increased. In addition, the fin of the present invention is made smaller

than prior-art fiRisCtHErEBY fRGItAtRg tRE ivachifingy SFthestin Ph@entallersize imptdr™fi®ws the fin to
be lghter aceqidipoly, 00181, ) Aise. gecarding to the ship pravidedyuth e sbiprgpulsion device

of the present invention, It Is possible to improve the propulsion efficiency as a ship propulsion device
with a highdorepeltermefficieticy isiumedt Forships whoskaotsl operagtion perivd iglvernosfears and
which consume a Iar%%am%n%%fg%l, nly a sl gtﬂt mproygment&gr%%ul%)rp efﬁuenccytallows the

saving of apscfé ifican largé amount'o tel” SO, %gu%% onjﬁ% sm amount,lfﬁesp?'opu%ion device

is made ligbter; and therefare:a peapellershaft and:a:seppost struature for the prapeltes shaft can be
made lighter accordingly. BRIEF DESCRIPTION OF THE DRAWINGS [0019] [Fig. 1]Fig. 1 is a view
showing thefdo¥figBftioncor 261 PréisuISibATevide-according to some embodiments of the present

[0015]

Some pricr-art fins are each formed into a shape in which
front and rear halves thereof are substantially symmetrical
about a center line. However, a flow behind propeller blades
contracts rapidiy. Thus, it is preferable for the rear half
of the fin to have such a shape that a rear edge side thereof
ig cut off, as it can reduce the resistance of the fin while
maintaining a fin effect on the contraction behind the propeller.
Accordingly, as compared tco the prior-art fin shapes, the
machining is simple, thereby allowing lower manufacturing cost
and also lighter weight. In addition, it is alsc effective for
improving the propeller efficiency. From the finding of these
facts through the tank experiments and so forth, the shape
should be as above. Furthermore, as a result of an analysis
of the flow over the fin surface based on a CFD (Computation
Fluid Dynamics) computation, it was found that a rear edge side
of an outer circumference of the fin produced resistance and
that cutting such a portion led to an improvement in preopeller
efficiency.

[0016]

The ship for achieving the above cbject is designed to
include the above ship propulsion device. Accordingly, 1t is
possible to provide a ship including a ship propulsion device

having a better workability and less weight than a ship



invention and is seen from a rear side of the ship. [Fig. 2]Fig. 2 is a side view of the ship propulsion
device in Fig. 1. [Fig. 3]Fig. 3 is a side view of a propeller boss cap. [Fig. 4]Fig. 4 is a view showing the
areas of the outlines of fins. [Fig. 5]Fig. 5 is a view showing a first shape of each fin of the ship
propulsion device according to one of the embodiments of the present invention. [Fig. 6]Fig. 6 is a view
showing a fin shape of a case where the propeller boss cap and the fins in Fig. 5 are rotated about the

propeller rotation axis. [Fig. 7]Fig. 7 is a view showing a second shape of each fin
propulsion device of a ship that uses a propeller boss cap

provided with fins having prior-art fin shapes.
EFFECTS OF THE INVENTION
(00171

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 fin is formed into such
a shape that a rear edge side of its rear half is cut off.
Accordingly, a resistance of the fin is reduced while
maintaining a fin effect on a contraction behind the propeller,
so that the propeller efficiency is increased. In addition,
the fin of the present invention is made smaller than prior-art
fins, thereby facilitating the machining of the fin. The
smaller size in turn allows the fin to be lighter accordingly.
(001871

Alsc, 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 propulsion device
with a high propeller efficiency is used. For ships whose total
operation period is over 10 years and which consume a large
amount of fuel, only a slight improvement in propulsion
efficiency allows the saving of a significantly large amount
of fuel. Alsoc, 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.
BRIEF DESCRIPTION OF THE DRAWINGS
[0019]
[Fig. 1] Fig. 1 is a view showing the configuration of a ship

propulsion device according to some embodiments of the present



of the ship propulsion device according to one of the embodiments of the present invention. [Fig. 8]Fig.
8 is a view showing a fin shape of a case where the propeller boss cap and the fins in Fig. 7 are
rotated about the propeller rotation axis. [Fig. 9]Fig. 9 is a view showing a third shape of each fin of the
ship propulsion device according to one of the embodiments of the present invention. [Fig. 10]Fig. 10
is a view showing a fin shape of a case where the propeller boss cap and the fins in Fig. 9 are rotated
about the propeller rotation axis. [Fig. 11]Fig. 11 is a view showing a fourth shape of each fin of the
ship propulsion=gie\ice: acearding tocane dfribve embedimenisief thé prasentinyention. [Fig. 12]Fig. 12

is a view showing a fin shape of a case where the propeller boss cap and the fins in Fig, 11 are rotated
about the pg’gﬁgll'er%é)tatio ads 2 1s a side view of the ship propulsicn device

in Fig. 1.

[Fig. 3] Fig. 3 is a side view of a propeller boss cap.
[(Fig. 4] Fig. 4 is a view showing the areas of the outlines
of fins.

[Fig. 5] Fig. 5 is a view showing a first shape of each fin

of the ship propulsion device according to one of the
empodiments of the present invention.

[Fig. 6] Fig. 6 is a view showing a fin shape of a case where
the propeller boss cap and the fins in Fig. 5 are rotated about
the propeller rotation axis.

[Fig. 7] Fig. 7 is a view showing a second shape of each fin
of the ship propulsicon device according to one of the
embodiments of the present invention.

[Fig. 8] Fig. 8 ig a view showing a fin shape of a case where
the propeller boss cap and the fins in Fig. 7 are rotated about
the propeller rotation axis.

[Fig. 9] Fig. 9 is a view showing a third shape of each fin
of the ship propulsion device according to one of the
embodiments of the present invention.

[Fig. 10] Fig. 10 is a view showing a fin shape of a case where
the propeller boss cap and the fins in Fig. 2 are rotated about
the propeller rotation axis.

[Fig. 11} Fig. 11 18 a view showing a fourth shape of esach
fin of the ship propulsion device according to one of the
embodiments of the present invention.

[Fig. 12] Fig. 12 is a view showing a £in shape of a case where
the propeller boss cap and the fins in Fig. 11 are rotated about

the propeller rotation axis.



[Fig. 13]Fig. 13 is a view showing a fifth shape of each fin of the ship propulsion device according to
one of the embodiments of the present invention. [Fig. 14]Fig. 14 is a view showing a fin shape of a
case where the propeller boss cap and the fins in Fig. 13 are rotated about the propeller rotation axis.
[Fig. 15]Fig. 15 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. 16]Fig. 16 is a side view of the ship propulsion device
in Fig. 15. [Fig. 17]Fig. 17 is a side view showing the shape of a propeller boss cap according to a prior
art. [Fig. 13] Fig. 13 is a view showing a fifth shape of each fin

of the ship propulsion device according to one of the
embodiments of the present invention.

[Fig. 14] Fig. 14 is a view showing a fin shape of a case where
the propeller boss cap and the fins in Fig. 13 are rotated about
the propeller rotation axis.

[Fig. 15] Fig. 15 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. 1l6] Fig. 16 is a side view of the ship propulsion device
in Fig. 15.
[Fig. 171 Fig. 17 is a side view showing the shape cf a

propeller boss cap according to a prior art.
[Fig. 18] Fig. 18 1is side view showing the positional
relationship between each propellerblade and its corresponding

fin according to the prior art.

[Fig. 19] Fig. 19 is a side view showing the mounting angle
of the fin.
[Fig. 20] Fig. 20 is a cross-sectional view showing the rake

angle of the fin, taken along the A-A line of Fig. 19, and seen
from the rear side.
BEST MODES FOR CARRYING CUT THE INVENTION
[0020]

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. Thedescription
will be given herein by using an example where £ins to be arranged
behind propeller blades are disposed on a propeller boss cap;
however, the present invention is also applicable to a case

where fins are provided to portions on a propeller boss which



[Fig. 18]Fig. 18 is side view showing the positional relationship between each propeller blade and its
corresponding fin according to the prior art. [Fig. 19]Fig. 19 is a side view showing the mounting angle
of the fin. [Fig. 20]Fig. 20 is a cross-sectional view showing the rake angle of the fin, taken along the
A-A line of Fig. 19, and seen from the rear side. BEST MODES FOR CARRYING OUT THE
INVENTION [0020] 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. The

description.wil be given hersin by using an example where-fins-to, be arranged-behindprapeller blades

are disposed on a propeller boss cap; however, the present invention is also applicable to a case
where fins are provitied te porionslop acpropeler bdsslwhichs are behitogrobeieebREess In the case

of providing fins 1o the, poions;biehind propeller blades. pyreference digmeleL is setjole he diameter
defined by the roots Of the rear ends of the propeel erblades on the propeller boss.

of the propeller blades on the propeller boss.

F0021]

Note that Figs. 1 to 20 show a propeller bess, 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 to 14 and
15 te 20, 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.
[0022]

As shown in Figs. 1 to 14, each of ship propulsion devices
1A, 1B,1C, 1D, and 1E (hereinafter, 1A to 1lE) of embodiments
of the present invention is formed of a screw propeller
constituted of: a propeller boss (propeller hub) 2; propeller
blades 3 mounted on the propeller boss 2; a propeller boss cap
(propeller hub cap) 5A connected to the rear end of the propeller
boss 2; and a corresponding one of sets of fins 6A, 6B, 6C, 6D
and 6E (hereinafter, 6A to 6E) provided to the propeller boss
cap bHA.

[0023]

The propeller boss cap 5A i1s formed as a rotor using a
propeller rotation axis Pc as its rotation axis. A rear end
portion 5a of the propeller boss cap 5A is formed as a flat
surface. The rotor is so formed that each generating line of
its rotatien is a gently-curved or linear line, and is shaped

to taper toward the rear side.

10



[0021] Note that Figs. 1 to 20 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 to 14
and 15 to 20, 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. [0022] As
shown in Figs. 1 to 14, each of ship propulsion devices 1A, 13,10, 1D, and IE (hereinafter, |IA to 1E) of
embodimerﬂtigc%ér]le present invention is formed of a screw propeller constituted of: a propeller boss
(propeller hu ; propeller blades 3 mounted on the propeller boss 2; a propeller boss cap (propeller
hub cap) 5A conneigted:to the reatrenteof the-gropéllea bdsso2;randralcarresponding Hnelod sets of fins

6A, 63, 60, 6D and 6E (hereinafter, 6A to, 6E) provided to th% ropeller&oss cap 5A, [0023] The
propeller bBES RSP 5ATis ¥5TeaE atotorUsTig a profelict §t5ﬁ8ﬁ%x "BEE5 TS rofation axis. A rear

end portion ha:pidhe prgpellerdioss, cap Sévis feumed asaflat suHaepeThedptor is soferned that
each generating line of its rotation is a %gntly-curved or linear line, and is shaped to taper toward the

rear side. 0242 15H&E, aCdiamEtet Défofa Tt ertiSpafior PR BrépBler oSS A is set as
a referenceydiameter Ds; In additian fg that, an entire length L of fhe propelier hess capSA is set to

be 0.28 to 0.76 times as large as the reference diameter Ds, preferably. Moreover, a diameter Dca of a
rear end perntiongsardfithe grepelfetbesycap SAlissdtte bec®B5%6 (.95 sites-as arge.-assthe

reference di r%gt% s,qprgferalilg.lﬂNote th%txth%éji:ameter Déf‘of tgggg_p%t enEd)Pomon %EI? oequwalent

to the diameter of a flange of the propeller boss cap SA. [0025f S, pretera

Note that the diameter Dcf of the front end portion 5f is
eguivalent to the diameter of a flange of the preopeller boss
cap 5HA.

[0025]

If each generating line of the rotor, which forms an outer
circumferential surface 5b of the propeller boss cap 5B, is a
linear line as shown in Fig. 3, the propeller boss cap LA is
in the shape of a circular truncated cone, which significantly
facilitates themanufacturing thereof. Though not illustrated,
even if the generating line ¢f the retor is a gently-curved line,
the propeller boss cap 57 is in a shape tapering gently from
the front side to the rear side. Preferably, in cross sections
perpendicular tce the propeller rotation axis Pc, the shape of
the rear end portion 5a of this propeller boss cap 5A is such
that the deviation from the shape of The ¢circular truncated cone
stays at or below 20% of the entire length Lo of the propeller
boss cap 5A.

[0026]

Also, an end surface of the front end portion 5f of the
propeller boss cap DA is formed into a f£lat shape as it is joined
to a rear end surface Z2a of The propeller boss 2. In contrast,

the end surface of the rear end portion 5a of the propeller boss
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If each generating line of the rotor, which forms an outer circumferential surface 5b of the propeller
boss cap SA, is a linear line as shown in Fig. 3, the propeller boss cap 5A is in the shape of a circular
truncated cone, which significantly facilitates the manufacturing thereof. Though not illustrated, even if
the generating line of the rotor is a gently-curved line, the propeller boss cap SA is 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 rear end portion 5a of this propeller boss cap SA is such that the

deviation fiom e Shans {1 eheyar dungater caneysiays ab o below. 2086 gfthe entie length Lo of

the propeller boss cap 5A. [0 Also, an end surtace of the front end portion 5f of tf]é propeller
boss cap 53 is:foimediifitnacfdirshapé lasritis joimed: to@yrear Endistitfacez2a<af the pfopetler boss 2.

In contrast, the end surface of the rear end portion 5a of the prqpeller boss cap 5A is preferably
formed as 5ot Baface A& hoXhn Figh gﬁeviﬁe%\}/{?)f mgéhiﬁgncggﬁe?go%? t?%‘iafﬁl]:)% %%ﬁ?e%l as a

nearly-flat girculiae coner retas, o the like s sucha gase deridhenshape ofdhe rearend pestion 5a is so
designed that the distance from the periphery to the center thereof in the front-rear direction would

stay within BYRRFE AGEGrEAE LT 2698 bF thE ehtire leddtn-tosof i bropefiér Bos§EAP SA. [0027]
The set of fing, 64 t0.65arg provided tpa@&eoreegl'g&%%qapcﬁ/a\m@@tegmﬁ@ ke3¢ side of the

propeller boss 2 of the corresponding screw propellers |A to 1E. The fins 6A to 6E are arranged
between butslyahifid five propelier blades 8l Fhabisswheawiéwed from the rear side along the propeller
axis Pc, a fg&r&tzegd 6f of the root of each of the fins 6A to 6E 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 6f of the
root of each of the fine 64cto GE i disposad behfirl theerear enddédhe roattef the prepeller blade 3.
The fins 6A to 6E maybhe each formed to have a positive or negative camber iut a flat-plate shape is

suitable for¥heSakarof SmphER R mathinity thetéorartfredlctibh ik Akt &Orifg E8st Moreover,

the fins 61\fe 6 may-be eagh mounted at awpgsitive-arnegative rake angle. 0828k ns da the present
invention, the fins 6A to 6E are formed into the following shape, as shown in Figs. 4 and 5 being views

seen from &%atefabside ! 156 9Rip PBEHY aRATIE. BeRdRhG BTdsebRereStheprdpéerboss cap 5A
and the fing. 6Aq GF agetotated about the propeller ratation axis, dncidenially, the shape; of a prior-art

fin 6, which is substantially symmetrical in the front-rear direction,’is illustrated in Fig. 4 with a thin line
for the purpuse ef omparison with the fihs 6Actot6 B Of the knibfodihenis. Fo dastribéthissn a very

rough manner, in the present invention, the fins 6A.or the like shown in Fig. 4fare eaceraller by the
fin area (sh%%se%oﬁ’o{?ﬁ&ﬁf%flﬁ%nrggre h%?fa of ﬁwne%r%jr?-gr}% i %fﬂzs of'a pal% ob propeiiet
blades 3. In addition, when viewed from a lateral gide, the

front end 6f of the root of each of the fins €A to 6E is disposed
behind the rear end of the root of the propeller blade 3. The
fins 6A to 68 may be each formed to have a positive or negative
camber, but a flat-plate shape is suitable for the sake of
simplicity in machining therecof and reduction in manufacturing
cost. Moreover, the fins 6A to 6E may be each mounted at a
positive or negative rake angle.
[ocz8l

In the present invention, the fins 6A to 6E are formed
into the following shape, as shown in Figs. 4 and 5 being views
seen from a lateral side of the ship's body and Fig. 6 showing
a case where the propeller boss cap DA and the fins 6A to 6E
are rotated about the propeller rotation axis. Incidentally,

the shape of a prior-art £fin 6, which 1is substantially
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[0029] The shape of the front half of each of the fins 6A to 6E is as follows. Specifically, as shown
in Figs. 6 to 14, in the length direction of each of the fins 6A to 6E, i.e., in the direction of a line
segment connecting the front end 6f and the rear end 6a of the root of each of the fins 6A to 6E, a
distance Lf from the front end 6f of the root of the each of the fins 67k to 6E to the frontmost end of the
each of the fins 6A to 6E is set to be 0.0 to 0.3 times as large as the reference diameter Ds (=Dot) . In
other words, a maximum value Lfmax of the distance Lf is 0.3 x Ds. [0030] Moreover, as shown in

Fig. 6, in th&ﬁﬁé\%@r‘ﬁ@ﬂi%‘%ﬁé‘%%%‘@m‘%xf%‘ea?r%ﬁ;E%S’E(S‘rg,"%“s“% perpendicyiay ﬁﬁ‘éﬂ% propeller

rotation axis™Pc), a diameter D1 of a first circle Cl passing over outermost portions o ins 6A to 6E
is set to be4l . @itol2.5 tirhes, drimeré preferably,; i te23timesrasrageas thé refeceiden diameter Ds.

A diameter 02 of a second circle Q2 passing over gutermost portions, of the fins 67k to 6E at a middle
positon X benielh 116 ik SR BP AR Wk ronr Sha B35t oEh ot e Toob BF 16 ARSEDK (0 B i

set to be 1Q40r40 fimestaemorereterablye 410 tr1.8 imesiaslarge-asthe referensp gliameter Ds.
[0031] ‘Meanwhile, as shown in Figs. 5 and 6, the rear half of each of the fins 6A and 6E is formed
into such a’shdpefas to FaIFif8 A 'ciFERar flinedtdd Cone Ravirdfa tRifd erclefsT &A@ A)fobifth circle 04

as its basesthe third circle03 situated af the middle pogitign Xm between the front and rear ends 6f
and 6a of each of the roots of the fins 6A to 6E and haying a diameter 03 that is 2.0, or preferably, 1.8

times as lariged@s the reference diameter Ds, the fourth circle 04 situated at a position Xe of the

rearmost end of each of the fins 6A to 6E.and hayving.a diameter D4 that is 1.5, or.preferahly, 1.3 times
as large as the reggﬁcg%ﬁ%eiﬁ B%ﬁg%ﬁﬁ?“ “Notet a?%%w%%di%%g,e"étltﬁg r%%gig &%ition Xm,"
means "to inelude fhed niddle positan Xrand @)sa to Hedrtheplane of thetfin thigt isperpendicular to

a segment line connecting the front and rear ends 6f and 6a of each of the roots of the fins 6A to 6E."

Also, the wordiRg &t tié pb<ifitn K& GFAHB ream ot emd™ edhs o fittude: thepasitionRe of the

rearmost end andito he irthe plane of thefin thatisperpendicylardo smsegment fins,eonnecting the
front and rear ends 6f and 6a of each of the roots of the fins 6A to 6E." [0033] There are naturally

limitations &ff #ie férigth 6fthie ing BACEE TS the kgctithadtifé ffont@nd 6f &hdthe #8ar end 6a of
the root of each pf these fins 64 10 B need 1a-be disposed onthepropeller hgss.¢ap pAand also due

to the mounting angle of each of the fins 6A to 6E with respect to the rotation center line of the
propeller bégs tap A tEort&xampis; the frontedges ofttise finsl6Aoto BReartiatthélsarme Positions as

or behind the rear edges of e ook of the proneller blades 3Infhe. rerence diameter
Ds (=Dcf). Inctherwords, amaximumvalue Lfmax of the distance
Lf is 0.3 x Ds.
[003C]

Moreover, as shown in Fig. 6, in the height direction of

@ach of the fins 6A to 6E {a direction perpendicular to the
propeller rotation axis Pc), a diameter D1 of a first circle
Cl passing over outermost porticns of the fins 6A to 6E is set
to be 1.0 to 2.5 times, or more preferably, 1.0 tc 2.3 times
as large as the reference diameter Ds. A diameter DZ of a second
circle C2Z2 passing over outermost portions of the fins 6A to 6E
at a middle position ¥m between the front end 6f and the rear
end Ga of each of the roots of the fins 6A Tc 6E is set to be
1.0 to 2.0 times, or more preferably, 1.0 to 1.8 times as large
as the reference diameter Ds.

[(0031]

13



front-rear direction of the propeller 2. [0034] In addition, mounting angles a of the fins 6A to 6E are
similar to those in the prior art as shown in Fig. 18. Specifically, relative to the geometric pitch angles s
of the roots of the propeller blades 3, the fins 6A to 6E are so mounted as to satisfy the relationship,
"(-20 U-E +30)." Also, the fins 6A to 6E are each provided at a position of a space between the roots of
the corresponding pair of adjacent propeller blades 3. As the mounting angles of the fins 6A to 6E, a
rake angle y as shown in Figs. 19 and 20 may be given as in the case of the fin-equipped propeller

boss cap 5 of the prior art, Fig. 20 is showing a case where the fins 6A to 6E are mounted at a rake
angle 7 of 0 and al%@ggégvlsﬁérea%e%‘é%éﬁm%ﬁgﬁ'a §o§iﬁ\?e gthgi:e}l 37 3hd a ﬁ%%laffv]g rake

angle (-y). [0938] o tWith the abaye limitations dheshapes pf the s BA:toHk see such that the rear
halves of the fins 6A to 6E fall into shaded areas as shown in Figs. 5 to 14, [0036] Each fin 6A
shown in Figslh aitb6 i€ cRafaeteredin iRaE BRARGHR dipfofedtion L b thefdfthfostend is larger

than zero; a pgsitien, Xs f the front end,is slightly, forward-of the; front. end £f of4he; rootand a position

Xe of the rearmost end coincides with the rear end 6a of the root. Fig. 5 is a schematic view of the fin
B6A seen fram atlateraf sidéoftles Shipsbady, wiereas Figc6 sShiows asschepmsatic katstkal projection

view in a case where the prgpeller boss cap bA a dtHe fin.6A are r tate(%(abo t the propeller rotation
axis. Alinea&?n %sadgé?c?egd%)s% in%hgeiﬁa gcsat% att ﬁe%iﬁale%%o%ﬁon rﬁnge&/\?evghnt efront and
rear ends 6f aadbea-ef the ract of the fin GA andbeingsitvated in.thetfdlare of the findbatis

perpendicular to the line of the root. %)037 Each fin 68 shown in Fégs. 7.and 8 is_characterized in
that: an outelRoSE HEARMGE 16CAEE chRsiderabhyTohFHrddr thé okt ént -5 REFS0E arftl the

position Xepfdhe rearmest end-cRincidgswithithe-rgar end Sarpfire vaat. Fig s isra sehematic view of
the fin 6B seen from a lateral side of the ship's body, whereas Fig. 8 showsa schematic lateral
projection \ié iRavéase whtkattied propeliértioss. €ap 5Av and thé FiheB aretrotated &B8iRthe

mnpe"erﬂg%m¥g§§g.as the reference diameter Ds.
[003z2]

Note that the wording, "at the middle position X¥m, " means
"to include the middle position Xm and also to be in the plane
of the fin that is perpendicular to a segment line connecting
the front and rear ends 6f and 6a of each of the roots of the
fins 6A to 6E." Alsc, the wording, "at the position Xe of the
rearmost end” means "to include the position Xe of the rearmost
end and to be in the plane of the fin that is perpendicular to
a segment line connecting the front and rear ends 6f and 6a of
each of the roots of the fins 6A tc 6E."

[0033]

There are naturally limitations on the lengths of the fins
6A to 6E due to the fact that the front end 6f and the rear end
6a of the root of each of these f£ins 6A to 6E need to be disposed
on the propeller boss cap 5A and also due to the mounting angle
of each of the fins 6A to 6E with respect to the rotaticn center
line of the propeller boss cap 5A. For example, the front edges
of the fins 6A to 6E are at the same positions as or behind the

rear edges of the roots of the propeller blades 3 in the
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[0038] Each fin 60 shown in Figs. 9 and 10 is characterized in that: the outermost portion is
located slightly forward of the front end 6f of the root; and the position Xe of the rearmost end
coincides with the rear end 6a of the root. Fig. 9 is a schematic view of the fin 60 seen from a lateral
side of the ship's body, whereas Fig. 10 shows a schematic lateral projection view in a case where the
propeller boss cap 5A and the fin 60 are rotated about the propeller rotation axis. [0039] Each fin
6D shown in Figs. 11 and 12 is characterized in that: an amount of projection Lf of the frontmost end is

zero; a posiigj,%r%}%(§r()ef Ihe %?ﬁ%%@q 8%in8@9e§hvgit%%ggqtee?pd2§f of the root; and the position Xe of the

rearmost end Is rearward e rear end 6a of the root. Fig. 11 is a schematic view of the fin 6D seen
from a latefal &idg of the ship's body, whereas Fig. 12 shows a schematic lateral projection view in a
case where the propeller boss cap 5A and the fin 60 are rotated about the %ropeller rotation axis.

n

[0040]  Each fit BEXERG i Fige 43 51 819 LR grdttdtized 1 thal i amount bf pr&jection Lf of

the frontmestend-is zerg; the positiam Xs pEthe fropt end-coingides mithrthe front end 61 ef.the root; an
amount of projection Le of the rearmost end is zero; and the position Xe of the rear end coincides with
the rear endrGrofthearbdy Figels isiyschenfatie VEw T tHe finBE sBeA HdhT A Bteral sitfe of the

ship's body, whereas Fig. 14 shaws a.schematiciateral projection view ina-case whete-the propeller

boss cap 5A and the fin 6E are rotated about the propeller rotation axis. [0041] Also, as to the
thickness directionsefithe finstGleta6Eaa flat plate with(ai2 Ve thickness Jacilitates tesmachining

thereof. However,. if performance, improvement is to b rsued.eve §1£9Lrg;¥ I]-:e gn% Jo 6E may be
formed intotvé%lé‘g ené)hagrge.r{;ﬁ a% dit?ogn(? a ft%plgtjéoﬁ]féé %g Bale%ntato %%%e a caméer, or agk%ade-shaped
fin with a cambes amay bespravided: If afcantber isde besgiven) the root df-each obthefinsBA to 6E

should preferably be given a camber in a direction different from the camber of each pro eller blade 3
0

in considerafiGA of tie rélaficiship with'the-Siape BRthe SropafidriSoss cap® do thatA torgue Qf can
be generatgd in a dirgction, gaRosite to a-orgue Qrrggnrerated by the prapglierblade 3 [4@42]

in the case of the fin-eguipped propeller boss cap 5 of the prior
art. Fig. 20 is showing a case where the fins 6A to 6E are
mounted at a rake angle y of 0° and also cases where they are
mounted at a positive angle {+y) and a negative rake angle (-y).
[0035]

With the above limitations, the shapes of the fins 6A to
6F are such that the rear halves of the fins 6A to 6E fall into
shaded areas as shown in Figs. 5 to 14.

[0036]

Each fin 6A sheown in Figs. 5 and 6 is characterized in
that: an amount of projection Lf of the frontmost end 13 larger
than zero; a position Xs of the front end is slightly forward
of the front end 6f of the root; and a position Xe of the rearmost
end coincides with the rear end 6a of the root. Fig. 5 is a
schematic view of the fin 6A seen from a lateral side of the
ship's body, whereas Fig. 6 shows a schematic lateral projection
view in a case where the propeller boss cap 5A and the fin 6A
are rotated about the propeller rotation axis. A line Lxm is

depicted as a line being located at the middle position Xm
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According to the above-described ship propulsion devices IA to 1E, the fins 6A to 6E are formed into
such shapes that rear edge sides of their rear halves are cut off. Accordingly, resistances of the fins
6A to 6E are reduced while maintaining fin effects on contractions behind the propellers, so that the
propeller efficiency is increased. In addition, the fins 6A to 6E are made smaller than prior-art fins,
thereby facilitating the machining of the fins 6A to 6E. The smaller sizes in turn allow the fins 6A to 6E
to be lighter accordingly. [0043] Moreover, the present invention is applicable to a case where fins

are provided to portions on a praopeller.boss which are.-behind propeller d%sdcggi%sfat&%go be
provided tgj t%gte‘“}p:;eoerltr}orq'gl %eﬁ%]%n%#o%%ﬁerrﬁgaegﬂﬁg rg eraeﬁcge é%an%eﬁeﬁ% set as the diameter defined

by the rearfendsaxf the repts of the propelerchlades ahthepropellertbadse Infthe dasetwhere the fins
6A to 6E are to be mounted on the boss cap 5, the front edge of each fin 6 coincides with the rear
edge of thefRIgt B tHe Bropell&éPbiabE 3'driE behiddtherR3F edge (b 0) in the propeller front-rear
direction due te;a physical limitation that the cap is installed behind the propeller. In the case where
the fins 6 are to be provided to portions on a propeller boss 2 which are rear of propeller blades 3, the
front end of each fii®-alise §Bpesed bebwedn e adjaBAt SropellerBrages ShithRcade, b may be

a negative yglue, and preferplysatafy 0.5 Df 5. Wil sueh aLcanfiguation, e propelir

boss can be made as short as possible and therefore become lighter. [0044 A ship including the
ship propulston fevice efthe presenhimvention srdesigaetbtoiinclodelanyof-the afsrementioned ship

Propuision SHLIARAY 1 AGGIBAL hoUli oy & Sl SCL, thE prGpLision ddvicds T (o e are
made lightes; aaglihereferesa propelles shaft and aseppart stiusture ferthe progellersshafecan be
made lighter accprdingly. INDUSTRIAL APPLICABILITY g)045 . 1 bro- )

ship's body, whereas Fig. 8 shows a schematic lateral projection

view in a case where the propeller boss cap 5A and the fin 6B

are rotated about the propeller rotation axis.

[0038]

Fach fin 6C shown in Figs. 9 and 10 is characterized in
that: the cutermost portion is located slightly forward of the
front end 6f of the root; and the position Xe of the rearmost
end coincides with the rear end 6a of the root. Fig. 9 is a
schematic view of the fin 6C seen from a lateral side of the
ship's body, whereas Fig. 10 shows a schematic lateral
projection view in a case where the propeller boss cap 5A and
the fin 6C are rotated about the propeller rotation axis.
[0039]

Fach fin 6D shown in Figs. 11 and 12 is characterized in
that: an amount of projection Lf of the frontmest end is zero;
a position Xs of the front end ceincides with the front end 6f
of the root; and the position Xe of the rearmost end is rearward
of the rear end 6a of the root. Fig. 11 is a schematic view
of the fin 6D seen froma lateral side of the ship's body, whereas
Fig. 12 shows a schematic lateral projection view in a case where

the propeller boss cap 5A and the fin 6D are rotated about the
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In the ship propulsion device of the present invention, each fin is formed into such a shape that a rear
edge side of its rear half is cut off. Accordingly, a resistance of the fin is reduced while maintaining a
fin effect on a contraction behind the propeller, so that the propeller efficiency is increased. Moreover,
the fin is made smaller than prior-art fins, thereby facilitating the machining of the fin. The smaller size
in turn allows the fin to be lighter accordingly. For this reason, the ship propulsion device can be

utilized as a ship propulsion device. [0046] In addition, a ship including the ship propulsion device
of the present in\éfiqteiaorn %ancg%l%ig}l/e imjp_rsovement in propulsion efficiency and thus fuel consumption.

ro . b . . . . . .
Moreover, the ghlp can achieve Welg%t reduction of its propulsion device and thus weight reduction of
a propeller shaftzaind of a support structure of the propeller shaft. For this reason, the ship can be
utilized as various types of ships. EXPLANATION OF REFERENCE NUMERALS [0047] 1, 1A, 1B, 1C,
1D, IE ship propulsﬁ?&eéﬂ:@ HtopeniErpbEs Dhéar endsiface 6Fpropelierboes-35opetier blade

4propeller Fo{ation aXissmount of projection Lf of the frontmost end is zero;

the position Xs of the front end coincides with the front end
6f of the root; an amount of proiection Le of the rearmost end
is zero; and the position Xe of the rear end coincides with the
rear end 6a of the root. Fig. 13 is a schematic view of the
fin 6E seen from a lateral side of the ship's body, whereas Fig.
14 shows a schematic lateral projection view in a case where
the propeller boss cap 5A and the fin 6E gre rotated about the
propeller rotation axis.
00417

Also, as to the thickness direction of the fins 6A to 6E,
a flat plate with an even thickness facilitates the machining
thereof. However, if performance improvement is to be pursued
even slightly, the fins 6A Lo 6E may be formed into a blade shape.
In addition, a flat plate may be bent to have a camber, or a
blade-shaped fin with a camber may be provided. 1f a camber
is te be given, the root of each of the fins 6A to 6E should
preferably be given a camber in a direction different from the
camber of each propeller blade 3 in consideration of the
relationship with the shape of the propeller boss cap 5 so that
a torgue Qf can be generated in a direction opposite to a torque
Op generated by the propeller blade 3.
[0042]

According to the above~described ship propulsion devices
1A to 1E, the fins 6A to 6E are formed into such shapes that
rear edge sides of their rear halves are cut ¢ff. Accordingly,

resistances of the fins 6A to 6E are reduced while maintaining
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5, 5A propeller boss cap 5arear end portion of propeller boss cap 5bouter circumferential surface of
propeller boss cap 5ffront end portion of propeller boss cap 6, 6A, 63, 60, 6D, 6Efin 6arear end of root
of fin 6ffront end of root of fin adistance from front end of fin to propeller blade in rotation direction
distance from rear end of propeller blade to front end of fin in propeller front-rear direction Clfirst circle

fin effects on contractions behind the prepellers, so that the
propeller efficiency is increased. In addition, the fins 6A
to 6E are made smaller than prior-art fins, thereby facilitating
the machining of the fins 6A to 6E. The smaller sizes in turn
allow the fins €A to 6E to ke lighter accerdingly.

[004z]

Moreover, the present invention is applicable to a case
where fins are provided to portions on a propeller boss which
are behind propeller blades. If fins are to be provided to the
portions behind propeller blades, the reference diameter is set
as the diameter defined by the rear ends of the roots of the
propeller blades on the propeller boss. In the case where the
fins 6A to 6E are to be mounted on the boss cap 5, the front
edge cf each fin 6 coincides with the rear edge of the roct of
the propeller blade 3 or is behind the rear edge (b 2 0) in the
propeller front-rear direction due to a physical limitation
that the cap is installed behind the propeller. In the case
where the fins € are to be provided to portions on a propeller
boss 2 which are rear of propeller blades 3, the front end of
each fin 6 may be disposed between the adjacent propeller blades.
In this case, b may be @ negative value, and preferably satisfy
-0.5 x Dcf < b < 0. With such a configuration, the propeller
boss can be made as short as possible and therefore become
lighter.

[0044]

A ship including the ship propulsion device of the present
invention is designed to include any of the aforementioned ship
propulsion devices 1A to 1E. Using any of the ship propulsion
devices 1A to 1E, the ship can improve its propulsion efficiency.

In addition, though cnly a small amount, the propulsion devices
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02second circle 03third circle 04fourth circle Dca diameter of rear end portion of propeller boss cap
Dcfdiameter of front end portion of propeller boss cap Dpdiameter of propeller Dsreference diameter
Dldiameter of first circle 02diameter of second circle 03diameter of third circle D4diameter of fourth
circle

1A to 1E are made lighter, and therefore a propeller shaft and
a support structure for the propeller shaft can be made lighter
accordingly.

INDUSTRIAL APPLICABILITY

[0045]

In the ship propulsion device of the present invention,
each fin is formed into such a shape that a rear edge side of
its rear half is cut off. Accordingly, a resistance of the fin
is reduced while maintaining a fin effect on a contraction
behind the propeller, so that the propeller efficiency is
increased. Moreover, the fin is made smaller than pricr-art
fins, thereby facilitating the machining of the fin. The
smaller size in turn allows the fin to be lighter accordingly.
For this reason, the ship propulsion device can be utilized as
a ship propulsion device.

[0046]

In addition, a ship including the ship propulsion device
of the present invention can achieve improvement in propulsion
efficiency and thus fuel consumption. Moreover, the ship can
achieve weight reduction of its propulsiocn device and thus
welght reduction of a propeller shaft and of a support structure
of the propeller shaft. For this reason, the ship can be
utilized as variocus types of ships.

EXPLANATION OF REFERENCE NUMERALS
[CC47]

1, 1a, 1B, 1C, 1D, 1E ship propulsion device

2 propeller boss

Za rear end surface of propeller boss
3 propeller blade

4 propeller rotation axis
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Lclength of propeller boss cap Lehorizontal distance from rear end of root of fin to rearmost end of fin
regarding outline of fin Lfhorizontal distance from front end of root of fin to frontmost end of fin
regarding outline of fin Lfmax maximum value of Lf Lxmline being located at middle position between
front and rear ends of root of fin and being situated in plane of fin perpendicular to line of root
Xsposition of frontmost end of fin Xmmiddle position between front and rear ends of root of

5, bA propeller boss cap

5a rear end portion of propeller boss cap
5b outer circumferential surface of propeller boss cap
5f front end portion of propeller boss cap

6, 6A, 6B, €C, 6D, 6F fin

6a rear end of root of fin
6L front end of root of fin
a distance from front end of fin to propeller blade in

rotation direction

b distance from rear end of propeller blade to front end
of fin in propeller front-rear direction

cl first circle

C2 second circle

C3 third circle

c4 fourth circle

Dca diameter of rear end portion of propeller boss cap

Dctf diameter of front end portion of propeller boss cap

Dp diameter of propeller

Ds reference diameter

D1 diameter of first circle
D2 diameter c¢f second circle
D3 diameter of third circle
D4 diameter of fourth circle

L length of propeller boss cap

Le horizontal distance from rear end of root of fin to
rearmost end of fin regarding outline of fin

LE horizontal distance from front end of root of fin to
frontmost end of fin regarding outline of fin

Lfmax maximum value of Lf

I.xm line being located at middle position between front and
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fin Xeposition of rearmost end of fin amounting angle of fin geometric pitch angle of root of propeller
blade mounting rake angle of fin 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 diameter of a front
end portion of the propeller boss cap is set as a reference diameter, and a rear half of the fin is
formed into such a shape as to fall into a circular truncated cone having, as its bases, a circle that is
situated al afpiddls pasiion peteena font end and g tea end.df aonf of ing,n. Jhatcgs
diameter 2.0 times asiarge as the reference diameter, and that is centered on a rotation center of the
propeller, andraeincle chatas situatetlrat aogositiart of a rearmost end of the fin, that has a diameter 1.5
times as large as the reference djameter, and that is ce%ter d on the rotation center of the propeller.

[Claim 2] %5 The $Hif proptilsidh detRie aedTdiRg Yo Rfaim T characterized in that

Xm middle position between front and rear ends of root of
fin

Xe position of rearmost end of fin

o mounting angle of fin

£ geometric pitch angle of root of propeller blade

Y mounting rake angle of fin

21



instead of providing the fin to the propeller boss cap, the fin is provided to each of portions on the
propeller boss of the screw propeller which are behind the propeller blades, and the reference
diameter is set as a diameter defined by a rear end of a root of each of the propeller blades on the
propeller boss. [Claim 3] The ship propulsion device according to claim 1, characterized in that a
front half of the fin is formed into such a shape that a distance from the front end of the root of
the fin to a frontmost end of the fin in a direction along which the front and rear ends of the root are

connected is set to be 0.0 to 0.3 times as Iargeﬁf}gyﬁgeference diameter, a diameter of a

circle passing over an outermost portion of the fin'is'sét to be 1.0 to 2.5 times as large as the reference
diameter, apd1zim 1] a diameter of a circle passing over an outermost portion of the fin at the middle
position of the fin is set to be 1.0 to 2.0 times as large as the reference diameter. [Claim 4] A ship

characterized by cémphdingRRERATFropufkion Bevite dtEbrding td ARy ohe&*drdaitié1 2 and 3.

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 diameter of a front end portion of the propeller boss
cap 1s set as a reference diameter, and

a reary half of the fin is formed into such a shape as to
fall into a circular truncated cone having, as its bases, a
circle that is situated at a middle position between a front
end and a rear end of a root of the fin, that has a diameter
2.0 times as large as the reference diameter, and that is
centered on a rotation center of the propeller, and a circle
that is situated at a position of a rearmost end of the fin,
that has a diameter 1.5 times as large as the reference diameter,
and that is centered on the rotation center of the propeller.
[Claim 2]

The ship propulsion device according to <laim 1,
characterized in that

instead of providing the fin to the propeller kboss cap,
the fin is provided to each of portions on the propeller boss
of the screw preopeller which are behind the propeller blades,
and

the reference diameter is set as a diameter defined by
a rear end of a root of each of the propeller blades on the
propeller boss.
[Claim 3]

The ship propulsion device according to claim 1,

characterized in that
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a front half of the fin is formed into such a shape that

a distance from the front end of the root of the
fin to a frontmost end of the fin in a direction along which
the front and rear ends of the root are connected is set to be
0.0 to 0.3 times as large as the reference diameter,

a diameter of a circle passing over an outermost
porticn of the fin is set to be 1.0 to 2.5 times as large as
the reference diameter, and

a diameter of a circle passing cover an outermost
portion of the fin at the middle position of the fin is set to
be 1.0 to 2.0 times as large as the reference diameter.
fClaim 4]

A ship characterized by comprising the ship propulsion

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