d

S 10§10

. I ‘
-1- Marine propeller having fin-like protrusions” The. present invention
rel at t'o a marine.propeller having fin-like protrusions, and has for its
obj ect ¥o-provi de a propeller which is capable of increasing the 5 tow ng
power oiSaPyessel‘MAfhout altering the speed of the vessel when sailing
al one, onpared with conven- tional propellers of this kind, and is ‘}
especially effec- tive for tugboats, netstrawing fishing boats, oil fence
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p er. ucted

portion of the pr e formof propeller cons n accor dance

with the preggRl Joue imméiﬂgmébswﬁaersgeéﬁ%?gﬁ WVid? e only

with reference to the acconpanyin raw ngs, -
' tional propellers of this kind, and is especially effec-

tive for tugboats, net-trawling fishing boats, oil fence
spreading ships, and so on, which require a large towiﬁg. . f?
10 power. | |
Conventionally, although vafiable pifth,propellers,-
Kort nozzle propellers, and the like have been prqpoéed
as means for incfeasiﬁg towing power, such known propellers
have disadvantages in that they are expensive to install
15 and rather difficult to maintain, and require remodelling
of hulls in some cases.
The invention provides a marine propeller having
a single arcuate prot;uding fin'on the suction side of -_ {E
each blade, ﬁhe fins being formed along an arc of rotAtion
20 of the.prbpeller at a radius of not more than 0.3 times
' tﬁe radius of the propeller from.the centre of a boss
portion'of the propeller.
One form of propeller constructed in accordanée with
the'present inveﬁtion Qill now be described by way of
25 example only wiﬁh reference fo the accompanying drawings,'—
in v.vhich: | |
Fig. 1 is a schematic side elevation view of a boat

to which the propeller may be fitted;



,

ng 1 is. @ schematic side elevation view of a boat to which the propeller
may be fitted; * -2+ Fig. 2 is a front elevational view show ng the
pfopeurav as viewed in the direction of the arrows A-A in Fig. 1, to-

| arger ~scal'e than’Fig. 1; Fig. 3 is a section along the l[ine B-B g {j%,“'Q;
5 _Fig 4is a section along the line GC of Fig. 2; Fig. 5'is|algpaph
showi ng the distribution of thrust over the length of a blade; Fig—™5 is a

grabﬁ”shomnng the distribution of thrust-zmver the length of the blade; and
10 Figs. 7 and 8 are performance conparison graphs for the.enbodiment 1.
Referring to'the Bigui 2gds a fxonthal evayivinall view' SHswiss @h&‘pPo?e?9§
portion 3, a suction side 4, a pressure side 5, and fin-like protTtuslon .
15 The f|nas|keepedtunsmhasdaneuumuh<uﬁ\unaﬂa¢ﬁd¢snA¢mfﬁwcﬁign §Ld€é 4
of respective blades so as to protrude along an arc of. rotation of t
propel | er.. The larger stalkethbaop@lilgsr li;s i ncreased by. the pro- vision of
the fin-1ike protrusions 6, as conpared wi th 20ordinary nmarine propellers,
and thus the tomnﬁggpoﬁeiscénssstnnmroéamw theitmneeﬂinﬂofmri@e 3peed of

t he vessel .
Flg. 4 is a sectlon along the line C-C of Fig. 2;

Fig. 5 is a graph showzng the distribution of thrust

over the length of a blade,

"Pig. 6 is a graph showing'the distribution of thrust

~ over the length of the blade; and
10 Figs. 7 and 8 are performance comparison graphs for
the embodiment 1. | B |
Referring to the drawings; a boat has a stern 1, a
. propeller 2 with a boss portlon 3, a suctlon s;de 4, a
pressure 51de 5, and fln-llke protru31ons 6._

15 The fin-like protru51ons 6 extend outwardly from the
.suctlon sides 4 of respectlve blades so as to protrude _
along an arc of rotation of the propeller.

N The thrust of the propeller is 1ncreased by the pro-

vision of the f1n-11ke protrus;ons 6, as compared w1th
200rd1nary marine propellers, ‘and thus the towing power
can be lncreased, w1thout alterlng the speed of the vessel
when salllng alone.
In F;g. 5, the dlstrlbutlon of clrculatlon (F) produced
in a typxcal propeller is shown by the solid line, with
25radius ratio (radlus as a fractlon of the propeller tip

‘radius) on the abscissa, and 1t may be



when sailing alone. In F{g 5, the distribution of circulation (r) produced
in & typical propeller is shown by the solid line, with 25radius ratio

- fpradi as a fraction of the propeller tip radius) on the abscissa, and it
may MHe -3- seen that the maxinumcirculation is reached i'nthe vicinity
of & Ne§jus ratio of 0.7. Since thrust is proportional to [err], if the
di st stion of [err] in Fig. 5 is=3ssuned to be the dlstrlbutlon of thrigt

represented 5 against the radius ratio of the propel l er bl ades, the stafe
will be as s th ot her r e thrust

devel oped in t\gg1 ?%/hpﬁ cgﬁﬁ% %é’h'%ﬁ égr {lggtg’%(‘ %ﬁ Ee%ch‘é@ N m%ety of 70%
of the tip rdidsii& 7 d n_.at abgt h S t he t hrust
of the pr opeﬁleéri é}r e{)% eas\e!r.éaﬁﬁ% yﬁ%gsa% 8f9f hgig‘ggasth asr% . Accor d| ng -

. h K
to the prese§¢d§Bﬁ¥EdﬁHl QQW@VGif gﬁ }59515h9§5h %ﬂq“#ﬁ 3£|t|on wher e

arranged to project at a position r y ‘1 nwar from
etad 0 obtain

the maxi mum wYdindd o (& ﬁﬂéUdistfiﬁﬁtﬂbﬁdefe@hrhbt!%ﬁ?%éi
the thrust increase corresponding to.the area“Cin Fig Experi nment al

resul g s fg omadaimstesied srading :eﬂﬂi{eﬂbfoﬁhe propelll€rs riaddy ORald er s
according to

state will be as shown by the solid line in Pig. 6.

In other words, the thrustfdeveloped in the_typical

propeller is at a maximum in the_vicinitv of 70% of

the tip radius (0.7k),ﬂwith reduction at both sides, \-/'

10 and the thrust of the propeller is represented by the
sum of the areas A and B. According to the present
~invention, however, since the fin-like protrusions 6 are .
arranged to project at a position radially inwards from
* the position where the maximum value H of the thrust is
15 produced, it is possible to obtain the thrust increase
corresponding to the area c in Fig. 6.

Experimental results from five vessels using

conventional propellers and propellers according to \y;;

the invention are set out in the table.

20 "As is clear from the table. compared the propeller
(b) haVing the fin-like protrusions according to the
present invention is superior by approximately 3% in
performance during sailing alone, and by about 17% in .
toWing power performance, to the conventicnal propeller

25 (a) Figs. 7 and 8 give graphs for performance.ccmparison

 pased on column 1 of the_tahle; | .
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the invention are set out in the table. 20 _ As is clear fromthe
tabl e, conpared ‘the propeller (b) having the fin-like protrusions according
to thexpresent invention is superior by approximately 3% in performance
during sailing alone, and by about 17%in tow ng power perfor v to the
conventional propeller 25 (a) Figs. 7 and 8 give graphs for ge mance
conpari son based on colum 1 of the tahlg. -4- As descri beo ar,. it
has Been found that, with the.propeller'gEcording to the present invention,
an increase in thrust can be achieved, and the phenonenon may be expl ai ned
as follows: 5 . The thrust theory is simlar to the for aircraft
wings. The lift of an?## rde3g¥ibed e faregitvhesnbeen fbunththatt,oiithe
mari ne propel |l er) isIPeruced by- the_wi ngs as represented by follow ng

equations. dL = [i% [PEPReller Accordingifopthe present| dnventipmyr Bn - - -

(2) where dL = increnment of lift, dr = ipncrenent of blade |length [err]="
density of flui gl eeaﬁ%déﬂmnm] e arhigredi oandythe, phemomenomd
AV = variation ofgy $R° et e S P Swe: - | -

5 - The thrust theory is similar to the for aircraft
- wings. The lift_of én'ai:craft (which is equivalént
to the thrust. of ﬁﬁe marine propeller) is produced by
L ' the wingg as represented by following equations.
| dL = pl.,v.r'..dr ———— (1)
10 r'='Jo-Av.§y omeme (2)
where 4L =-increment.ofllift, dr = increment of
. blade length,p= density of fluid, b = blade width,
T = circulation, .V = velocity, and AV =_variétio:i of
speed on biade;surf;ce.  _ _
15  on the other hand, the distribution of the
circu;ation with respect to the propéller radial direction.
is given for ; conventional propeller by the following.
equations: o ,f B
M= A.0.R%.x. (1-%D) mmeem (3)
20 x =r/R : ——— (4)
| Where A = constant, W= angﬁlar vélocity, R = propéller
tip radius, r =_radiﬁs éf the.poiné'under consideration,
and n = constant. | |
Fig. 5 shows the-diétribution of circulation based on
25 the equations (3) and (4?.' |



15 | On the other hand, the distribution of the circulation with

respect to the propeller radial direction. is given for a' conventional

- Propeller by the followi ng equations: [err]= A WRerr].x.(:l-x[err])

- 20 x =r/R _ -----(4) Where A = constant, W=

glocity, R = propeller tip radius, r = radius of the point under
i on, and n - constant. Fige_5 shows the distribution of e

xti on based on 25 the equations (3) and (4).° According to the

ci -
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- present invention, it has been found that the increase in thrust can be
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5 are the positions at X (r = 0.1 to 0.3R) radially inwards
from the point of maximum thrust, while, from the con-
figuration 6f;distribution of circulation:kthrﬁst) as
represented'by the.equa;icns (3) and (4), the vicinity: - _J
of O.3R.will;5ecqme a dividing point of the_effect. In-
10 other words, in-a position Y at r>0.3R, no effect can be
expected, since such a ppsitiop;is'include&.in the thrust

distributiqn_rangg of'the ordinary propellers.
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-6- 1
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| 2 3 5 Gross tonnage 9.44 5.92
13 38 4.92 1r.0Q0 (GT) L 13.42 11.40' 16.40 10.52 14.20 Hull (m
/~2.95 2.75 3.43 2.60 3.14 D 1.09 0.84 1.14 1.42
1. 06 Di spl acenent 22.0 8. 22.0 7.0 20.0 (Tonn HP
55 54 100 52 130 Engi ne”°~ RPM 3200 3000 05 .

3200 - 2300 Reduction Gear Ratio T.A9 LS5E130 0.235 5.900 3.50 '
Proﬁéller (mMm Diam 840 810 1100 800 900 (conventionaN—Prtch
' 560 660 .890 640 600 Expanded blade 0.35 0.35 0.35 0.50
0.40 area ratioF%:Eﬁ::ﬁﬁgégzggiﬁgi;~;i- a . — P —3 ]
Propeller (mMm]D am 11p0 00 990 (ghi ¢ ' ¢
i nventi on) Pi-t ch}—560 R0 __iiuL__ﬁdﬁ_Ai 5O ) 40 35 50_@5
0.50 0.40 No. pf blades _ 3 3 3 Ship Spedd/ Kt'
(a) - .8.76 10| %5)09 10 op (Rotentde¥|)13ndB| SpleBRHt 11¢0P
9.00- 11.10 10|85 10 30 164
L | 13.42| 11.40| 16.40| 10.52{ 14.20
Hull .(m) B | 2.95 2.75)] 3.43| 2.60} 3.14
' D 1.09] 0.84} 1.14] 1.42} 1.00
Displacement (Tonnes) 22.0 ; 8.8 22.0 7.9 20.0'
U . BHP | 55 .| 54 | 100. [ 52° | 130
Engine: RPM 3200 | 3000 (1800 |[3200 [2300
| Reduction Gear Ratio |0.197 | 5.130 [0.235 |5.900 ]3.500
Propeller (m/m) Diam.| 840 | 810 |1100 | 800 . { 900
{conventional) Pitch | 560 | 660 ‘| 890 640 600
_° Expanded blade | 0:3%} 0.351.0.35] 0.50 | 0.40
©. - area ratio (AE)|. .
No,  of bladeg 3" 3 3 3 3.
1 - i ) :
Propeller (m/m) Diam.| 840 | 810 |1100 | 800 900
(thls lnventionJPltch 560 - 660 890 640 | 600
AE 0.35} 0.35 | 0.35 0.50} 0.40
No, of blades 3 3 3 3 |3
“ Ship Speed/Kt (a) 8.76 | 10.80 [11.50 | 10.00 [10.00
_ (conventional) '
|
1 . N
» . ‘
Ship Speed/Kt' (1) | g.00(11.10 {10.85| 10.30{10.20
(this invention) : '
Towing Force/Kg (ay [ 770| 650 | 1250 | . e10] 1450
(conventional) o o
F . .
Towing Force/Kg (y). | go0| ‘750 | 1450.] 700]| 1700
(this invention) :




(this jnvention) Tow ng Force/Kg (a) - 770 650 1250 . 610 1450

(conventional) Tow ng Force/ Kg (b) 900 750 1450 *. T 700 1700
(tAks invention) -7- Cainms:- 1. A marine propeller havi'ng a single ¥
arc e pro- truding fin on the suction side of each blade, the* fins being
for long an arc.of rotation of the propeller 5 at a radius of not nore
th times the radius of the propellter fromthe centre of a boss j;;
por of the propeller. 2. A naripg propel I er substantially as

herernbefore deseribed with reference to, and as shown in Figs. 2 to 4,
| Cbf the acconpaaqug drawings. 3. = A boat fitted with at | east '
one-propeller as ¢C a'ﬁéd inclaiml or claim2. -

1. A marine propeller having a single arcuate pro-
"trudiﬂg fin on the suction side of each blade, the fins
 being'formed along an afg_of rétation_df the prdpeller
5 at a'radius'of not mdre_thah 0.3 iiﬁes the radius.ogu
.the'propeller from the cehtre:of'a boss portion of the
- propeller. | | |
2. a marine,proﬁelie; subéﬁahtially as hereinbefore \;j
| 'described_Qith':efgrénée to, and as shown in Figs. 2 to 4,
100f the.accompanYing.dréwings;' | | | .
| 3. A boat - fitted Qith-ét iéasﬁ ohé-propeller as_

claimed in claim 1 or claim 2.
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